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A2 AN iV alaall 5 ¢ Al jral) cllaal) aladiuly aal el i et ddae a5 G Sy LS
:\_);azq@j@eM\@u\wgsg4@f@3@;ﬁ@f¢imgﬂ,ﬁﬁ\@ﬁ

Gsa = G + Ad
7\«84 = 7\.|_ + AL (2-9)

3L US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.
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h84 = h|_ + Ah
Gldlaay) JM(I)L, 7\4_, h|_ « WGS84 pa ‘_Ac Gldlaay) di‘“jd)84, 7\484, h84 SN
el ) e
A$" ={ -AX sin ¢ cos A - AY sin ¢ sin A + AZ cos ¢ +
Aa ( Ry e sin ¢ cos A )/ a+Af [ Ry (a/b) +
Ry (b/a)]singcosA}/ ([Ruy+h]sinl") (2-10)
AMV' = [ -AXsin A+ AYcos A ]/ (Ry+ h]cos ¢ sin 1" ]
(2-11)
Ah = AX cos ¢ cos L + AY cos ¢ Sin A + AZ sin ¢ - Aa (a/Ry) +
Af (b/a) Ry sin® ¢ (2-12)
calis f o Aaall an el jraVl Hsadl a5 SV jsadlcaasi il g, b
; ¢ Sl aa
ardll 4a8ls WG S84 aa jal mhalitll 5 5Ky sl Clias (o 340 Laa A, Af
¢ aall aa sall ALaal
b/a=1-f (2-13)
e’ =2f—f (2-14)
Rv=a/(1-e?sin®¢)" (2-15)
Ru=a(l-e%) /(1-e?sin®¢)*? (2-16)

A il LAl ae dald 95 ) sliiall sl dalead) (g gaill jualic ad (e 2l aa g
a8 (Y-Y) Jsaa a2y WGS84 allall ansadll o Lgilflan) adiad i) (ul (o )
T WGS84 g e ) dnad) Jsall b Ak gl aal el (s e Jagail) yualic

®US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.
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Y- Js
Adaal) dpewd gaall 2ol sall g WG S84 (alladl (puwsd gaadl g sall (s Ja gl pualic

(Sall) Sagadll palic Lladl) aae & gl 2 ) 4l gl
YOREGIA( i o)
DZ | DY | DX it
Yoot yo. Y- YY Clark 1880 | Adindan | (lasll
) ©) ©)
&Y | (3) T | YAy ° Clark 1880 | Carthage i 5
@) M)
Yéou Yv- YYY- ¢ International | European
(¥9) (Yo) (Yo) 1924 1950
(M) ev ] Vel | ()™ 1 Clark 1880 | Merchich | il
)
Y. v YAT- e Clark 1880 North BUBEN!
(Ye) | (Vo) (Yo) Sahara
1959
Yy4 A YYY- Y Clark 1880 Voirol
(Ye) | (¥°) (Y°) 1960
YY- R0 VY- R Helmert Old o
(N (") () 1906 Egyptian
1906
Y- Yo Yo Y International Ain El Gl
(Ye) | (¥9) (Y°) 1924 Abd 1970
(V) V] YTi- YEY- q International Ain El 43 gl
() () 1924 Abd 1970
YA you. Yiq. Y Clark 1880 | Nahrwan | <l Ly!
(Ye) | (¥9) (Y°)
¥14 Y EA- Yev- Y Clark 1880 | Nahrwan Olec
(o) | (¥9) (Y°)
YYE | (V) )- Y- \4 Clark 1880 Oman
(1) () _ _
YY YAY- | VYA- Y International | Qatar ki
Y) | (v) (V) 1924 National
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VEY- | Y eTo | VY ¢ International | European | &/—=
1924 1950 Q—J;ﬁb

GLY)

ol g

L s

YYV Yev- VY- b Clark 1880 Voirol 5 i
1874 Sl

‘gl 138 2 e Al laa el sle ) po coms oS

WGS84 g 1o (A (Aaall g sall o dosaill o8 5 ) sS2all pualinll ap8 )
Aol QLY mes S g adll aa )l AV WGS84 (e dysaill s
(oS 5 b g Yy o 5a)

A8y J8 ed MLy (Araw pal5) Ladd jualic L5035 Shall adll Y

o2h s 8 Lealadin o ) dalisall gl 3 Ll dae Liagl e gy Jsandl Y
st gan S sl

alie G paie JS Aasl dadsiall ABall jise 8 (sl G ) sSAGl) aaall 2
sl

Lol am ) Ay (5 AT b Ll a3 Joaall e (sl HAT 8l 0
Aalie ye 428 giall 4830 a8 o8l g dalise ol 58

LIS gl jaalie and sy 4350 JS 8 (s gaall ) falill o 68 Banse & gias Mia
(WGS84 ;5 (Aaall) Gaxa sall S (8 Lgiliilaa) o slas A a Jalis Glly agual G jh 58
ABay Lea s 5 Ak slaall Talal) daal Lads (5 AY 4l )3 (e Jusaill pualic 48y (alias g
ol gl ard 33 Jsam gl Coagy @llig ¢ Joeaill yaalic Clua 8 daadin ol Lgililas)
o el kgl aad pall ) el o el Slilaa) Jo s Adee Jgu Laa ualiall
2 shiall Josadll pualic and (e apaell aa o8 JUall Jaw e Al JS1 dai) Al L)

DT Cals N WGS84 (e dsaill TGN jualiall agie A jal) jeas ) seen

AX =123.842 + 0.96 m

AY =-114.878 £ 0.96 m

AZ =9.590 £ 0.96 m

Rx =-1.35314 +0.17 "

Ry =-1.67408 + 0.35 "

Rz =5.24269 £ 0.30 "

s =-5.466 £ 0.78 ppm (part per million)

¥ pDawod, G., and Alnaggar, D., 2000, Optimum geodetic datum
transformation techniques for GPS surveys in Egypt, Proceedings of
Al-Azhar Engineering Sixth International Engineering Conference, Al-
Azhar University, September 1-4, Volume 4, pp. 709-718.
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T e 0 sSE s (WGS84 1 )4+ ala (he Jsaill) Vs <y (5,80 o 2a 55 LS

AX =-88.832 £ 0.02 m

AY =186.714 £ 0.03 m

AZ =151.82+0.01m
Rx=-1.305+2.21"

Ry=11.216 £+ 1.57 "
Rz=-6.413+1.84"

S =-6.413 £ 1.84 ppm (part per million)

I Adindan s e Jonill) Glasedl o8 Jugaill jialial 3 ) pliie ol aa 55 Liay
e Sy St o) g 3 gai aladiuly (WG S84

AX =-146.0 £ 0.89 m

AY =-33.5+0.89m

AZ =205,3+89m
Rx=-1.64+1.87"

Ry=2.18+1.87"

Rz=-148+26"

s =-1.34 + 1.35 ppm (part per million)

e sal) G Jagaill Lalisl) e gkl YoA-£-Y

Josadll jualic 483 e JI85 Ll 5ac A saad) aad el (g Jy il il (3 )kal) e
Zaaill sia st by plas o sl s aal (3 dall s2a aladiuly Lglua 21y )
G oglhaall — cpma yall WS 8 A glaad) Jalal) culdilaa) o) dea b e a el dacaly )
Error- sLba¥l jalas e jiae s o WA 5 Lobad 4ida cililan) o — Legin Jy sl
A ) CSE ] adina G oy yaall (e ¢ Laldl g e a2 <1 Free
(o Leald] ot 28 Sl o2a alana Y 1k Al Hhal dga g (e Bae e Lgr ddladll
Alle Als yo caaly Apalisall 5 3ga ) (S5l Gua Glld U8 o o yliadl ¢ 3N (e J V) Caualll

3 Shaker, A., Saad, A., El-Sayed, M., and Ali, A., 2007, Remove-restore
technique for improving the datum transformation process,
Proceedings of the FIG working week conference, Honk Kong, China,

May 13-17. Available from:
http://www.fig.net/pub/fig2007/papers/ts 3b/ts03b 03 saad etal 1218.
pdf

% Ahamed, A. and Abdalla, K., 2006, Transformation of the Transit (Doppler)
and GPS stations to Adindan datum, Sudan Engineering Society'
Journal, V. 52, No. 47, September, pp. 15-23. Available at:
http://www.ses-
sudan.org/english/SESpublications/ses _jour/47/1523GozouliSESforma

t2.pdf
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3 3y shie A0l Clanla 35 g aae o LS dpeliall HLaYL Aadl 5, 55 ¢y i 481 (4
Gl 5 € Aty 3880 ye A8y ylay AN Jana 5 Apluall Glleall ALY (gaf i gl @l
Al s Aalaie (e AT by s ye ) (8 Ao sl CISWET A8y G ) Al
128 5 (<l g dacay 55 30 ae V) dpd pan IS LS W 50 Aphast (K ol Eun) 5 AY
JUS jeae LaA] 1305 lae W) 8 a6 dall saals Y A Gl Jalall amy Lia
ST els ) A el cld dgida o)) coliiall ClSal D sal) cilflaa) 48y of aaiud
A aladii) (e (V) A3l iy A8y Leijlie dic daial sie 483028 5 ¢ yia 0.0 (e
Gkl sl la Il sl yiagdle Ll s <l jiagiin ) Juad 28 il g (ol (0 2
e sl - JEd Jus e — WGS84 a0 0 Jusaill palie Gilueal 4l
ol i G Jasadl) palie: Glus die &) e 483 e J gasll oo 50 JAas
el G A Jopail Al yae sauaa (3 yda (e Caaall il i e Ty Lis (e
Gl 5 Al dpcaly Hl) e alaill 480 30l ) i 3o Jiluy e anall sl ¢ Ay sl
agie parall Lia (i et g Jlaall 138 A L gkt o Al il ol 5 (3 5kl (e ) el

Ll 8 Cpma yall o cililaa) e B8l Jiad s dpalil) e 3kl sda
aal s Ame Al jra ddhia by kb ) zisai 5 ) ea A spatial representation
B LS (AS)M\.LLAJS) u.\z;).d\ JLSGJ:: t_ﬂ_u\.\a\ﬂ\ ed;.u.u_a«_a\ &_uL.uY\ (VY ).LA.\LA
ué&j@ﬂu\w\ dA‘J)AY GA\PULSAWWOJJSX\MUEGJM\JJ
2 dadl S LS dalaiall oda dlatial Ao 450 A83e fpma yall SIS fpay Anialy Hll A8
CPW\JLM\‘H‘M‘ (KW "\_iSJ‘)Ay‘ &UJJ\ o‘)\)}&_u.tkj 4_1.3.139.1]\ d)—H‘
Azl gl dpupy pall aa) Jall s WG S84 o= < 02 conversion surfaces Jz il
A g ¢ Aeddiuall mu)x\ Z3aill Gl (55l Jiad 3ok calins s T alladl U5 alasd
= COlalaall 2ae DA oy Lanlas CJLA.\M J_\S\ polynomial 2 sx=all &la is
J\JA_N\ \A_\Ad_\.\la.udjdju\_\d\ A\SM\L\JJ\ (,5@\9 MH\}MMJ\ 4_1]\}.\.«!\
Y alae LY jeas & coslul) 10a ki a3 ." Multiple Regression aaidll
JSd) JUls bl culS5 19T ala s WGS84 (o2 e 0 Jioad dan s duialy
T YR-Y 5 Yoo
AQ" = — 320.474 + 30.6751 gq + 3.0402 Lgq — 1.7380 ¢%4
+0.0436 ¢°ss — 0.0004 ¢*s,— 0.1056 A%, + 0.0012 g,
(2-17)

® US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.

3 Shaker, A., Saad, A. , Al-sagheer, A., and Abd alhay, A. , 2003,
Comparative study for different transformation models applied on
geodetic coordinate systems, Civil Engineering Research Magazine
(CERM), V. 25, No. 3, pp.1562-1590.

¥ pDawod, G., and Alnaggar, D., 2000, Optimum geodetic datum
transformation techniques for GPS surveys in Egypt, Proceedings of
Al-Azhar Engineering Sixth International Engineering Conference, Al-
Azhar University, September 1-4, Volume 4, pp. 709-718.
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AN = 4357.7294 — 734.6377 gy + 49.4639 A%, — 0.1705 dgs
~1.66001%, + 0.0278 A%s4 + 0.0037 ¢°gs— 0.0002 15,
(2-18)

O — Al — Jsdall o gdad 5 (gl 3050 (8 (5L 54l Laa AR 5 A s
WGS84 amae e 48l aall lilaall laa dgy , Agg 5 ¢ Ozl

e V40T Copala (5 el laall g el ) A jaall cEaaY) Jusad Sa o5 (e

A
doep = Pga + Ad (2-19)
Aoep = Aga + AL (2-20)

il 285 108 10T Gy avae o Al jrall CLEAY L dopp , Aopp S
483 () jeas i ea check points aSadlalas e oslud) s jlas) il
82 40 A e 00 ) san s (Adadl Ak gl clilaay) Gila die) aaall sl
el e Gl 1A AATLl e aa o LS Aol 43, )kl jie Yo s

T e b il

31+

Yo.y Jsi
ran V40T Cupaly g WGS84 G asal) Sl g Jagal o

39 Habib, M. and Abu Rabah, R., 2006, An alternative approach for making
maps compatible with GPS, Damascus University Journal, Vol. 22, No.
11 pp- 13'29.
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Yoy U
ran B V40T Cuals g WGSBS G Jshll haghd Jgal pha

Ol plasind Ao aaiad aal el Gpr Jasaidl) (B Apalil) e okl e s Al 485k
Jmalie jE 8 daadin Gl AS ik Wl lalasl) aalila sy Different Weights 4l
Laladl) coldilaa) 28s o s bl 13 ol s bl Taal) P uma ) s (sl
Z_L.Ejdsi\jqc_m._muﬁaqmdjqumgﬁgnggﬁywwqﬂﬁﬁuKM\
1 of sl ¢ (Gdss - Luy s g sad Jia) dpadiil) o3l (e 3 gead (g (Baai oL lla
O Al 483l Coa s 3 Leiasa 30 ) Cangr Al 48 Hlall Joast g sl
28 Finite Element 2aaal) juaial) 48 )b Gaadai Liagl a3 LS| o i Cpza g0

A gl aal pall G Jy gl 8 dpadiil) e 3kl

) Aol g A5 aalsal Co Gysadl) YA€

e Jran Luld Gl (o ) A ol Akl Hal) g dalaal) ciliphil alaes 8
a5 5 Qi M WG S84 (allal) by gV e 3D abad) 48D cililas|
Aa , Y15l LS A e i) A8l Adle A geal) ciladaill 8 o <I (om )Y)

A5 S ol A4S0 Cldlaay) ae Jalailly 5S35 Y (Aadaal)l Clidiall Lo s 480 e
duadl s oy sia ad canill (e 3 ae iia) A1 el oo LY Zlias
-¢-y ‘_g\s.ﬂ_m uj\_uLAS ITRF GA\.:J\ G“J\J\ ‘SRAJAM JU:‘}“ EL) J\.u\)“ ‘5;:\_1_) s
GA.A.M.AM Y Add.ma_a _);\ u\ Y\ WGS84 J.I}-HA-\-\S\}( u\ﬁq)u e .J)A)j aJLm\X'\ Jm_ﬁ ¢

“ Shaker, A., Saad, A., El-Sayed, M., and Ali, A., 2007, Remove-restore
technique for improving the datum transformation process,
Proceedings of the FIG working week conference, Honk Kong, China,

May 13-17. Available from:
http://www.fig.net/pub/fig2007/papers/ts 3b/ts03b 03 saad etal 1218.
pdf

“1 Kohli, A. and Jennim L., 2008, Transformation of cadastral data between
geodetic reference frames using finite element method, Proceedings of
the FIG working week conference, Stockholm, Sweden, June 14-19.
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Dbl e (380 sie ol 1aa g ¢ Gl (o ) Clilas _L.u:;u\ o pexdindl 54 G730
) WGS84(G730) wswdll oo ClilasYl dysnil el 77 s Vv 3938 (8 |TRFO2
ST Yl aadiu Gaaal) 4y 2l [TRF

XS T1 D -R3 Rz| X

X
YS |=| v |+|T2|+|R3 D -R1||Y (2-21)
zs z ™3| |-R2 R1 D | |Z

alilaayl Jia XS, YS, ZS 5 ITRF2000 ) e cldlay) Jia X, Y, Z Sus
WGS84 e

rAlabeall aaiiin Lild t el 2ic P uaie (ol e colual

P(t) = P(EPOCH) + P' (t - EPOCH) (2-22)
raiall 138 et Jare Jiad P! sthall [TRF el cay et 4 8 EPOCH s

TRF92 ) ITRF2000 (3 Jisnill :Y

T1 =1.47 cm, rate = 0.00 cm/year
T2 =1.35 cm, rate = - 0.06 cm/year
T3 =-1.39 cm, rate = - 0.14 cm/year
D = 0.75 ppb, rate = 0.01 ppb/year (ppb = part per billion)
R1=0.00", rate = 0.00 "/year
R2 =0.00", rate = 0.00 "/year
R3 =-0.0018", rate = 0.0002 "/year
EPOCH = 1988.0
I TRF2000 J ITRF2005 (3« Ji =il ;Lils

T1 =0.1 mm, rate =-0.2 mm/year

T2 =-0.8 mm, rate = 0.1 mm/year

T3 =-5.8 mm, rate = - 1.8 mm/year

D = 0.4 ppb, rate = 0.08 ppb/year (ppb = part per billion)
R1=0.000", rate = 0.000 "/year

*2US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.

*3 International  Terrestrial Reference Frame (ITRF) website  at:

http://itrf.ensg.ign.fr/
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R2 =0.000", rate = 0.000 "/year
R3 =0.000", rate = 0.000 "/year
EPOCH = 2000.0

SRl Gl i) 8 TRF @l jad OS o isadl) jealinal 3 ) giie o aa 53 LS
i) JAd) Jalias) g aal pall Jagad (e ABDad) 4-€-¥

AL ) Lxglal) (e Leass A LAY Jy gad @l shad (8 ) S Ll pand) ) slasy 3
B sal) 2pan s 8 jgal O panal) (g 288 AY) Cuilal) e g ¢ dday Al e dad sl
d}uﬂmwﬂum@aqagz\f;jw@ﬁudi}&s@@w&s(wi@@nJLZ
(TV-Y JSE) Jaadll 138 & IS8 (e duia yr Lidd Lo — B juaidie Ol ghad 8 — (padli

OS¢ oY) s o adl sl apaat Ao liall LY Ly i il W s -
agle 31k (g3 ga 5 Laaa 5 JSE (Y Jiay (e (b)) gisad e alie WL
- gl il

At Cldlaa) Died ¢ axse b gV L gusie (553 83 g jall SlLlAY) e g 53 IS -
WGS84 sl i calladl anenall 44 guia (585 (ol (2 o)

33005 ¢ dshall ad) gl ol ) gl o sl e ClLElAAY) iS¢l s -
SSad (X, Y, Z) A8l clilaayl 5l (h sl gla Y 5 (el
sl s e Ul LSt (0-Y 5 Y-Y a¥aladll) JaM g 65 gl Jyga

() Gl s aa e el ral) Leadid adises a5 28 aina 3 gyl A0 S -
Ll A 2l 8 A sl dendind Al aa yall s g ¢ gAY A (e calisg

o (o el Glilaa) Jie) alle &g ndY A gl GlilaaY) adg S Y -
(b Lhs o850 s V) g Al (o il (e 558l (WGS84 () & sl
Y] i ) Jaay 38 1 il

S s e e gl (A (WGSB4 Ji) alle sl (o llaal) i oy -
(AX, AY, AZ, RX, ) Asud) dopaill jualic 48 e JA (o dima Al 5ol Jas
SY Aaleal) aladiuly ¢ Gaea yall SIS Al A8 s A Ry, Rz, S)
Olia A

Josaill palic 28 CaMialy sl s jall e cilflaay) Gl 28 Calias -
3352 sall Jusaill jualic af aladiul (Say Aol Laluall Jlee 5 ¢ daddiiuall
Gl Y g Lalai 488y ;e a8 Ll A laadle camy aif W) ¢ Y2Y Joaan 8
dasad ualie e Gl gy G Alle 48y alla A A oad) Cle 5 il
) A8y |

ClBlaay) M) Al cllan) ) sl A Lpu sall Clflaay) b gl Ll -
COllre 4 yra g i ¢ il jall Llin) (3 5k saal padiuind (day A1) e
¢ il 3l Al ) i il ) 8K e blisY Eleas © Dlia) Laliuy)!
Jaelae ¢ Al @l (ia yall 55500 ¢ o 38 pall Jsdall T ¢ ol 3l ekl Slaay)

* Jekeli, C., 2006, Geodetic reference systems in geodesy, Lecture notes,
Division of geodesy and geospatial science, School of Earth sciences,
Ohio State University, Columbus, Ohio, USA.
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e aling Tl pal) Jali ) plbai 5 o geall aa el o Gy A8yl JSI (Ll
6 AY A gadail A e calinnn Leagl Jalany) el (i 5 ,AY A g

e VY 4 pliad il Al e cdlaay) ) Jsaslly e 8l i -
5l) smalic © ¢ aal jall G cllaal) Jysad ualic V(1 KT Lilal )
ALy oUas Cay yail (S

] U gnia (3585 Gl (0 el Ay Qi) gL )W) () Adaa Dl oy | 5al -
055 Aalucall Jail 5 3 aadieal) gL )Y Lain WGS84 allall 3y sue sl
@l ¢ msall 3 ey Laginn 35800 s MSL Lol s L gin (5 sianal Ly sasia
S ol 2 al clels ) Jsai S Geoid Model wss z3sai 35a 5 cany 4l
il e g pi ) 488 Al sl 5 Al 2 glall Jail Al 8 addied Cuulic
(Y ysall (e Eaativ) dad)

2513 dena dzan D T &8 sall paatl allal) alail) ) Jase



llaay) abi 5 aal yall 5 Y JSE S Jaadll

Al a5l A g l0a) ER R - TP 8. KN

(BU1 e 312« sk i) X.Y.Z

V(g1 o) o gl aa i

Gopll pal palic 28 2 &l G dhndl
Taroall o) anodl o - Datum Shift

Al a5 A g i) 4 38 8 dgegd g il floa

(Bl ¢ s e B¢ Jshadad) XY.Z

Y (5al¥l 5l g gl g el

BT AL iyt sl e

[ap Projection

vV

¥ A5 iyl
E.N

Ay all e

YVoY g8
ldiaay) blda) o Jagad @i ghd
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o = > ) gall paadl _allall aUail) 4y Sl Jaasl)

EEY Jaadl
il (ot ol a8 gal) yanll allal) aldadl) 485

-

*4ad8a V-V

Baaiall LY 5l 8 dae sSa lga Bae Caala) (g3l o pdall G Al (e Sl Al aa
Ll slia dll o ydall 4 s DOT J=&ill 3 35 5 DOD gliadl 5) 35 Jia) 4y 5aY)
S 3 et 3] ady e livall LY aa ) e iy B allai ki (NASA
el 5 oSl el clala b Al e ple s asl V) 01 97¢ Wle 8 Transit
daty (e anll ol allaill 1 gkt 8 Lol Sl oy 4alsY) 5 A8l (5 eaic ‘;:\mtsj
3 )l )5 caald 1474 ebu—“}“—’he-b-‘c‘ 3 e sSa g dsade Cilga e il Al pas
DNSS deliall HLadl dadall g Sl mali jll o) i ayaa zals ;me. g o)
ALEL" ausl a3 Bagaa 40385 ) ) o3 Jadlly g naa aDle allad (33Ua) 6 )5 2 geall aus 51l
Leliall jlad¥) alaiiuls (pa jtl g Ablaaad) (ulss 28] pal) dpanil  adlal) el el
NAVigation Satellite Timing And Ranging Global Positioning
day — al g 3 e s e 4l Y « NAVSRAT GPS anly | jlatial B System™
Jsl @l & "GPS (wf (o (") Juaia) gl ) gall ol alladl alail) anly — @l
JuaiS) (Ble) a3 YA jawd A by VAVA 5ol 58 YY b aldall 1aa 8 clica yd
Juisy gl (dleY) Wi ¢ Initial Operational Capability (I0C) Wit aldaill
Jerd YV a S as Fully Operational Capability (FOC) sy Uil
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. (http://www.igeb.gov/charter.shtml

! Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and
applications, Second Edition, Artech House, Inc., Boston, USA.

2 US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.
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* Dawod, G., 2007, New strategies in the utilization of GPS technology for
mapping and GIS activities in Egypt, Civil Engineering Research
Magazine (CERM), V. 29, No. 1 (Jan.), pp. 292-310.
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*  Fugro Chance Inc., 2007, GNSS status and plans, website:

http://www.fugro.com

* Cojocaru, S., Birsan, E., Battinca, G., and Arsenie, P., 2009, GPS-
GLONASS_GALILEO: A dynamical comparison, Journal of Navigation,

62: 135-150.
%6 Russian Space Agency, 2009, GLONASS constellation status as
06.09.2009, website: http://www.glonass-

ianc.rsa.ru/pls/htmldb/f?p=202:20:14637162736231801312::NO:::
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? Mendizabal, J., Berenguer, R., and Melendez, J., 2009, GPS & Galileo:
Dual RF front-end receiver and design, fabrication, and test, McGraw
Hill Co., New York, USA.

%8 Navarro-Reyes, D., 2007, Galileo program status and ongoing GIOVE
experimentation, Presented at the EGU general assembly, Vienna,
Austria, April 16.

?European Space Agency (ESA) website at:
http://ec.europa.eu/dgs/energy_transport/galileo/intro/index_en.htm
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% InsideGNSS Magazine, 2006, Compass and China's GNSS makes four,
available at: http://www.insidegnss.com/node/115

31 InsideGNSS Magazine, 2008, China adds details to Compass (Beidou II)
signal plans, available at: http://www.insidegnss.com/node/803
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% Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and
applications, Second Edition, Artech House, Inc., Boston, USA.

% Feathersotne, W., 2008, GNSS-based heighting in Australia: Current,
emerging and future issues, Spatial Science, V. 53, No. 2, pp. 115-134.

% Borio, D., 2008, A statistical theory for GNSS signal acquisition, PhD
Dissertation, Politecbco Di Torino, 291 pp.

% Raizner, C., 2008, A regional analysis of GNSS-levelling, MSC Thesis,
Stuttgart University, 133 pp.
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37 European Space Agency, 2009b, EGNOS project website at:

http://www.esa.int/esaNA/egnos.html
Ay @l gall 2aail alladl QU Ailall illanall 3LaY) e shaie Jida oY v v A ¢ Cadall Co il ¢ s g0 38
A0 gaal) Ay pal) ASLaall ¢ Baa Aladlae ASlal 585 coaa
39 Al Marzooqj, Y., Fashir, H., and Babiker, T., 2005, Establishment & testing
of Dubai Virtual Reference System (DVRS) national GPS-RTK
network, Available at:
http://www.gisdevelopment.net/technology/gps/me05_131.htm
o e ¢ Apeliall SLadl allall skl Al el ¢ Yo 08 ¢ aame s ey ¢ e 40
http://ramadansalem.webs.com/GPS%20Basics.pdf
*1 Hadi, W. and Tuckerman, P., 2007, Kingdom of Bahrain GPS permanent
reference network, Presented at the Map Middle East 2007
conference, April 11.
a0 3 el Aaigl) gatie ¢ 3 all 8 Jisall e RTK Jl e ¢ Yord ¢ ol ¢ deas 42

http://surveying.ahlamontada.com/montada-f11/topic-t592.htm
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USA.
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®Dawod, G., and Abdel-Aziz, T., 2003, Establishment of precise geodetic
control networks for updating the River Nile maps, Proceedings of Al-
Azhar Engineering Seventh International Conference (CD No. 3), Al-
Azhar University, Cairo, April 7-10.

* Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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Artech House, Inc., Boston, USA.
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! Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data
analysis, Forth edition, John Wiley & Sons, Inc., New Jersey, USA.

2 Dawod, G., 1991, Some considerations in the adjustment of GPS-derived
baselines in the network mode, MSC Thesis, Geodetic science and
surveying department, The Ohio State University, Columbus, Ohio,
USA.
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* Mikhail, E., 1976, Observations and least squares, University press of
America, New York, USA.
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19 Mahmoud, D., 2004, Monitoring of crustal movements in Egypt using GPS
technique, Presented at the United Nations/United States of America
International meeting on the use and applications of Global Navigation
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' US Army Corps of Engineering, 1990, Survey markers and monumentation,
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Canada.
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USA.
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* Natural Resources Canada, 1995, GPS positioning guide, Third Edition,
Ottawa, Canada.

" Dawod, G., 2007, New strategies in the utilization of GPS technology for
mapping and GIS activities in Egypt, Civil Engineering Research
Magazine (CERM), V. 29, No. 1 (Jan.), pp. 292-310.

¥ US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.
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{(From) (To) Type ist (m) Variance (From) (To
2 1001 MESAS Tono free fixed 20841 6.6 3.814 1.674 1.559
2 1001 SJH 44 L1 fixed 13. 11.95%4 2.125 1.714
COMERIO A 1001 Icno free float 2860 3.059 2.122 2.125
COMERIQ DRYDOCK Icno free fized 26 17.2 4,845 2.122 1.683
COMERIOQ MESAS Icnc free fixed 20.4 3.522 2.122 1.3504
COMERIO ME 1 Tono free fixed 26 15.5 3.535 2.122 1.651
COMERIOQ SJH 44 Icnc free fixed 26 0 3.748 2.122 1.714
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Icne free fixed 21 9 2.783 1.504 1.714
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#-US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,

USA.
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,(\ Y
Point Ref Point Description FL SP Coordinate Obs 95% Precision *
No. X Y Y X xY z

38-1 38  Concrete Bulkhead, in line with 920,74289 52233198 720 O06ft 06ft 08ft 09ft
East edge of Building

38-2 38  Concrete Bulkhead, in line with 920,696.28 52232420 120 10ft 10ft 13ft 161t
West edge of Building

94-3 94 Northeast corner of concrete 918,350.11 52503511 723 051t 05ft 07ft 081t
pier @ La Coloma Marina

94-4 94 Northwest corner of concrete 918,343.00 52503966 101 12 12ft 16ft 271

pier @ La Coloma Marina
110-5 110 Point on corrugated steel bulkhead 917 156.868 52582107 676 09ft 09ft 11ft 16t

116-6 116  Northeast corner of wooden pier 916,946 64 52596301 724 O05f 05ft 06ft 07f
(@ Langer-Krell Marine Electronics
46-7 46 Northeast corner of wooden pier 91986869 52272861 794 O05f 06ft 0O7ft 14f
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Al Gl 2 A Glilua il JUia
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Gl a8 93Y Jea sill 5 outliers sUasl 4l Calio€V Ulaca ddlite ¢ ghad sae (e ()5S g
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Lall i of il dadia AT 8 dhadl (e 28 cllual) mals p o LS () skl
bl QU (77 Ye-v) JSall Ly Lain outlier 2saall z i saay 05 of Jadas

?2US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.

2 Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data
analysis, Forth edition, John Wiley & Sons, Inc., New Jersey, USA.
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OUTFUT VECTOR RESIDUALS (East, North, Height - Local Level)

R s e e e R T

35 baseline
residuals

SESSION NAME - PEM -
AR5493 2,380

218 5

0. 131 5.

-0. 0066 €45 3

-0.003% 127 3

-0.0002 820 3

~0. 0080 126 3

-0.0065 124 3

-0.0026 265 3.

0 381 4

4

3wl =1 w oo oo b B oo oo e

e R N I L N S RSy U S R SR U
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o 2 Al Aalua) Jesl) Al Jaadl)

Station X Y Z Sx Sy Sz
A 402.35087 —4,652,995.30108 4,348%,760.777532
B 8,086.03178 —4,642,712.84739% 4,360,439%.08326
C 12,046.58076 —4,649,394,08256 4,353,160.08335 0.0087 0.0088 0.0066
E —4,51%.33008 —4,649,361.21987 4,352,5934.45341 0.0058 0.0058 0.0057
D —3,081.58313 —4,643,107.36915 4,35%9,531.12202 0.0055 0.0056 0.0057
F 1,518.80119 —4,648,3899,14533 4,354,116.68936 0.0030 0.0031 0.0031
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(Y) « Datum Transformation ga el Jagsd (V) (odhe y8 (i phad e bl
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Gaseal Jy gl oalinl af 48 pra s pladll ok 2 o 3 Aina 3500 i gl paa gunll
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a8y Hi0 a8 e de sSall cilgad) (e Jgeandl 5l ¢ 480 A e cand Leil sle e an (Y
4 e s 8 Josatll jalind agd Gl Ll e LaS Al 13 8 o satl) jualia
Jsanll 3apall Gl o all 4808 e pbdia ;5 J8Y) o Lalas A3 dlaall cililaay)

L=l WGS84 e agilila) o

Lemad il ala¥) 2008 clilan) ) alao¥) 4300 il ) Laliuy Caagid 4l 5 ghall L
Leale @ sl o sllaall ailHal) 4 — aadiedd) Ll & 5338 e e 2 Y L Jail jall e

(Y-£-Y el e l) i) 138 cliial g aaad ) el jualiadl 2l dilayl —

Jle 3 (aad RTK aalll @l il aa 3l 48 jla dlla 8 a0l )5 )LaY) sy
iy Ll g aad el (s Jusadll jaalic andy (4 aSaill sas g of) Gl (o ) Jlin)
) WGS84 (e - clilaay) (i Sleald) adaivey ia Ll wy) aldas b xs
Al lBlaayl 6 sS Julls ¢ aa )l Al (udi Lol — 4 gllaal) dadual) Cillaay)
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Lalie grraal dpain )} dabis dboa )l e Gl (o2 (o) S es O () 8LEY) jaas L
it zai 5 3gal 2l a3 ™ cllial) zal s (5 stse 5l 53] (5 st o o) s V)
Jlen Jaad) 3 A ge Ba8ail aal 5 e 8 Total Station dlels dase pa Gl (2 (o
ael o O LS (LS 38 58 7L (e Smart Station Jbes JUi) Gbea oo Y aal
3 3l dlia )l Lagl gl (o (adl dla )l (e DS ae el il Aaal) sl
Geo gzl sl dwe s 4S 13 e Geomantic Office gl Jie) A ;Y1 daludll
g5l JS Ll Al Lalan) 5 danall 5 clluall il phad 238 Eua (L) 4S 55 e Office

Aal ) b sla Y

skttt MSL cunial o () G (o ol sa i o Al el Y1 Jyad o
oAl diad b e s sall 1a

b al) ) suigall saiie ¢ Apabisall 5 jeat) Z ) 8 )y shaill Caaal ¢ Yo d ¢ dane ran ¢ agla 2
http://www.arab-eng.orqg/vb/t138959.html#post1141850 :Lkil )l
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ol ¢l Y 1 Ellipsoidal Height s send¥) gL V1 o Al g 3y gV
~ axdiecdll gl ol dkil Al el cliulal L Wiy . Geodetic Height
2 saad) IS Jiey (53l MSL sl gedans o gie o susia (o Ll (6 — 0 gusiall
5 sV =l i 340 5 Orthometric Height o sie s5,Y) gL Y1 e s ¢
Geoidal sl gl sf Geoid Undulation 2 sall o sa ey 2y sl zhas
e Ve el Jiai o Cus allea) (S Y Sise 38 525 ¢ (V-A JS2) Height
vie i Mo Gm sl dsea 750 pan (3 U G e Ghlll Gasy
il (a1 i vie 5 YY a5 cosiall 8 A gl 4y jeaall 350l
Lasio (A (h el 4 e al) Lo ddaiil c el g L85 )W) Josadi oy (S Jlall)
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T gl dadad 5k Y-A

- Geoid Modeling 2 sall daiai ol — 2y sal) 3 sn dad Clual sajae (3 3k A
Apilal) alaa i ¢ AN a1 1 Ay geadl LWl (e g sl Bae o o e
oaY) aga Jlaad Galiiall Qe 3 yda ¢ bl jaall ge Gl (o (all da i ¢ Az )Y
5_niiie 4SHl Ll a3 o) Heterogeneous Data g sl ddlise sbua i aladinly
Ol s ¢ GV Liaae day ol 2y gual) Aadad b Lealadiad Jas Las dpalall il sanal) b

A o] 3a1 & Aaise 5y saay (s ,AY) Gkl

rdua N1 AnMal) dla i (e Lgaad) Aadai V-Y-A

Measured 4o ¥ iuilall dad L iy Gravimeters “ala 3 jgal alaai
e Gl 3V Gailiad sty Lagl (Sa LS ¢« )Y C_L._.%J:_ Gravity
O G L eV =haw e Theoretical or Normal Gravity 4kl 4uill
Gravity Awdlall 3508 awy - 4 suaal) 4 kil A pilall dad 5 4uliall dpial) dad
Alall (S ol g 2 gV (e SIS G A (e Asaa 3 ) gmy ey - ANOmalies
3sen Aad b Leie S Sl AUl Aabeal) Jalatial (30 YA €] ble & Stokes oS si

iR PLEXJPLR- V- JUPRPHN |

N=(R/4n) ] AgS(y)do (8-2)

UETEN

Lo il (Yl Caay W R

sl 3505 Ag

S siw A S(y)

Al laie Gulial) Akl s Clal) s G 4y ol il
Aaladinly JalSill 2y ()Y (e s ¢ a do

Glaat 4l g ¢ () ma IS e oty [T Al Jalsall (s Ualeall o288 5 5 LS
¢Ailall 3533 il e YY) Ol pdie Lie 3l saal 5 ddads die N oy gl 3 g Ao
aatiny L) lagaat #Uiad AMal) 3505 bkl old Lyl 48 lall sda casae Jol 128
Digital =) clelii )l 73 sai zliag Ll 4z can i Laa (Y1 Gy Jliad 4 e e
lall e S Ll oy gl Glis Gsdlaall A3kidl DEM sl Elevation Model
m )Y ) il ol el dpm Y1 Adad) abea (e 29 ) Aadas 8 LAY
iala gl ol 3 o LaS o 5aY) dpun saall sla )W g1 551 (e gt )l 5 &yl 5 g
ALl i) 8 allal) (o gtall e A )Y Al Guldl Acluall LY e
LUl JUiS 3y gaal Aaail 48 Hlall o3 aladind Jlae 8 dsale 5558 Gaaal 38 - Lpalal)

‘:‘—‘Aﬁ)ﬁjéﬁj‘}w\‘“—’}&“gg‘}j\ L@.&Aﬂ\‘:\ﬂ_@j‘ﬂ\r&_}gb\;ﬂ\ ¢ Y441 s&_baj\.:_.\x:&c cg._d:ujl
. _pas cu\}h
?Hofman-Wellenhof, B. and Moritz, H., 2005, Physical geodesy, Springer
Wien, New York, USA.
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o A V) el 4y el A 581 AS0EN Aald) a3 358 A al) Glalil D Y1 Apdla)
GBhladl adaee o (pe jsma dpa jf dila dane V00 e i sSi 144V-9 8 5 )
v Y A gie A8y o (Y-A JSE) e sd€ Ve ady Lala G il dass gie 4 salall

(A e 7Y v g s 5 A )Y AnAa) Gl saa s s s ) T s

Jsai (Y-A) Addbaall L (01 e 6 3 JS e A 381 40 (b8 4] aaal
TS e A N 2 geal) 3 s dad 4320 o Cun (5413 gual

N = N°M + N%9 + N™ (8-3)

s

Lalle L3al) Jise ge umg 3 ili dad = NOOV
Adad) i Y ailall Lilidad = NA9

Hahidl 12l i iR = N

¢ oalle (Lndla zisai 5l) disa z3sai (V) i liad Aiea Ailaie (3 3l dadas ol !
Al e sada ey () e ld )l 3 i (V) ¢ Adihaiall Aglae G 5l il il (V)
a2 JUiaS g ¢ Jsal) 6 siue Ao 2y sl dadar 8 Godaal) b o glul) 1as Akl
a4 gl milai (e dae gl 8 4 jeaall A )Y Apdlall A0S bl alasi
& siall o 4ty cazly G35 (Y-A JS5) SRI2002B (samsall 2y saad) agiaal (S

[ http://gomaa.dawod.googlepages.com/egypt.geoid.arabic

® Dawod, G., 1998, A National Gravity Standardization Network for Egypt,
Ph.D. thesis, Shoubra Faculty of Engineering, Zagazig University, Cairo,
Egypt.
* Saad, A., and Dawod, G., 2002, A Precise Integrated GPS/Gravity Geoid
Model for Egypt, Civil Engineering Research Magazine (CERM), Al-
Azhar University, V.24, No. 1, Jun, pp.391-405.
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rbi) jaall g9 (il (2 (A dla i cpa A gead) Aadad Y-Y-A

d.L».L_muugj uA,\ @Ju«;\.mn JMY\}A (4_\“;.@\ m).u\ G.w) L_UL.»Y\ 13 aey
&Ags«,_,mdsﬁgmgj < (BM s a\ﬁwms) mewu\kumw&cwm
Aai aasiuly (Sad ) geall Jaad & (1-A) Adlaall aladiinly Ll oda die 2y sl 35
¥oaie Gl (o o ma) T Y e apal) 5 a stV oadai oy (34 48 jae adh saal
e BSar H 5 h 0o DS gl aslae 1L& ¥ o m g 2 SIG ol Lo g ey Sy
(Do siall (3l ¢ (3l oladl & Jaall ¢ Jlaill olas) 8 il Jaall ) Olelae ¥ Cilies
il (s i ol b IR (e abiiad iy sanll (O g1 L cpndand) DS (s 35 8 Caa )
) gl Jsad S s giwall 138 ) 23 saill 138 aladial oSy @l ey | tilted plane
pslae) blas ¥ e ST aladinl (S bl s Lea smaia ) 33 5um e B3n Akl Y (il (o0
Jalall s siwall il more reliability ST ddlaas e Jsaallclliy (H 5 h bae
— 6 Uggan md ¥ b agdas Coslhe C¥alee ¥ ary o da glae Tl ¥ andin) () s
LLa ¥ e 0 aladiul Laiy ¢ golill check Gaiad gl aa s ¥ - Likas) 5Ll
dplan) O ydiey (Baiad 3 ga s Ao i lae daalaall 220 (e ST OValae 220 any
bl 73 sai (ga) Ay ST dpialy ) ilad aladinl Sy Liagl 4 guaall il 30 5]
Ao slaall Balail) e ST ane dga g im yi polynomials 2saall <y adla Jha (i)
ey Jall (535 (38 pin At (8 sl 138 Gl o5 B L (H 5 h ! psle)

Al Jias (owdis mhaw e J gaall

N = 13.825 + 0.00003105 E + 0.00000297 N (8-4)

6 radl cillaay) a8 - il — el g sl e Sia E, N dus
Jiagiia Y. 4 (g sbat oslu¥) g g all dga Aad Olus 3380 O aa 55 [ETM
¢ (A8 Ao gie liplaill 4pdic) oS/ e £ Janay ! u\ﬁ,m A sl Al
eS/Q_AL/\dJMLS\u\J.m}LS\YQJ\PcJuMM 'Y+ ‘r“.JAJJL@_\SJ
AN owh\ﬁ\ju\fu}\ uuju\ alai iyl doulic)
. u;ﬂ\wu\mmn@\m)ﬂ\a&uﬁ
A slae) Ao slacdl il 5 ) gl Adlaiall o el Jostinall guialy Sl 23 5l
(Y e saa o585 Gl Adhaidl 2 JlA N 4 extrapolation bl
JS3) 3 aa Bhlid Ladh mlay s — Lol ) o 3 sad — Jilal) (5 sisall za 5 -
(Je oy dba 5 A glan o laiad STy gl
= (BM sl &l s )) gmiall dasla Jal s abay) comal) (e 055 28 Lilee -
Lot Jandl o gllaall Akl

> Dawod, G., 2003c, Productive GPS topographic mapping for national
development projects in Egypt, Proceedings of the First International
Conference on Civil Engineering, Assiut University, Volume 2, pp. 246-
253, October 7-8.
oyl 8 dalsl) duatigh) (oaiia ¢ an yie Jlie sl 0 oall 5 sl ¢ Y008 ¢ dama dran < agla O
http://surveying.ahlamontada.com/montada-f1/topic-t573.htm
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Spherical  harmonic o ) ea Jaal Guliial Jiaill (5, ta 3 s
& Aeasinall 5kl (s representation of the Earth's geopotential field
Heterogeneous g sl ddlise sbua i aladinly allall 5 sl e 2y gall dada
o> ¢ il Auila) G gl LA aseats faadidl dualall cilgal) 256 Data
Ramamile i€ el o8 Lellial s allal (3hiia S G (&) A sla i ¢ Gl
Ibaidl 5l Global Geoid Models Ludle 2yl juai coat dudlle wilai okl
Gulitall JA 28y pla aladinly 2 ponll 3 5aa s 48y pla il ) Al GGM

' GaoY) s Jlad

N =( G'%}/) X g( ‘%)" —mg{((fnmxcosrrﬂ)ﬂgnmxsin mA))x P._(sing) (8-5)

TP U R RTC BN

el e ddadill 4 58 jall Apaigl) Adlua) 1
A Y AN e Jeee G

_u.'a)%!\ as M

gD Y sl Caai g

Lo saal) Jglall Jad

(GBuliial) Jiiadll @3l Cyy , STy

Loy adla Pom

Jsanll S5 ¢ OV in saisa Lealii) 5 1470 ale dia dpallall &y guad) z3las y shai Ty
Apallall A S Y1 i) Zaladl Joall S 5all a8 ga (0 alle 3 gua 3 g 6l Sle Ulaa
2 ICGFM ) baial 5 International Center of Gravity Earth Models
| s oS http:/licgem.gfz-potsdam.de/ICGEM/modelstab.html ) )
LiSae (5 ald aUaiily (o )Y eladl O Jaxd A soall L) (e adiia 22e i) 55 ada]
Al YeuAale ia milaill adaead ¢ S resolution 38 il @l dlle zila gk
Luii 5 O) JS adais dany 235l o e Jy L P10 0 degree Leliia 4 2 33
ad Aalladl ay o) 2 3las A8 () ) ool aadally 138 5, ()Y dass e Ll jia gl Vs
palladl 2y gaall o 3lad Gand 48N ol a5 (V-A) Jsaadl (2 yey JUaS g ¢ 5 € 48 Juas

A

"Heiskanean, W. and Moritz, H., 1967, Physical geodesy, W. H. Freeman and
Company, San Francisco, USA.

® International Center of Gravity Earth Models (ICGFM), 2009,
http://icgem.qgfz-potsdam.de/ICGEM/modelstab.html, accessed
October 22.




V-A ds
Apallal) 3y pand) el ey 4B
(Aeslae dpund i Jali e - il — 3y guall 3 s (3,8 RMS)

S | g | | s BT z35al

S5 S Ll Ll i oy skl

0.363 | 0.261 | 0.332 0.262 \RER EIGEN-GL04C
0.374 | 0.277 0.412 0.281 Yoot EIGEN-CGO1C
0.367 | 0.311 | 0.397 0.277 Yeuo EIGEN-CGO03C
0.402 | 0.366 | 0.487 0.314 Y41 EGM96
0.491 | 0.381 | 0.492 0.390 Yoot GGMO2C
0.830 | 0.862 1.333 0.856 Yooy EIGEN-3P
0.971 | 1.082 1.620 1.072 YooY EIGEN-2

Clatlial 4881 da 5l 488 o) A padlall 23l oda (o gttt (Bl Jsaal) s
50 ae ygn Aadetl A glae of L8 LAY D e 5 06 L pall 5 sl
e A V1A 1 laolaey duadlal) 23l o4 aal L) e aind o iy A
C..o_ﬂ\uaduu()\ledﬁ) o}ﬁdkhdm#\umd)bdma\u\g\ ) (s sl
UA\GJGA}@AJ\MJB)MBAWJJJ;L_L»M@GALGLjncd).uu.uda\s.\l\j\
e el Lipaall Lalall g goall z3lai olal HLsal a3 1 JUS A gall o3 3 (<ol e
EIGEN- zhsalll o — (Y-A) Jsaall 6 LaS — il i€y joma 8 ddae iluld

SR YT A g das gial) e il Usall ded B ae | G JuiY) 0 CGO1C

Y-A Jssa
aa b Lpallal) 3y gl 7 Hal als il
(Ao sbre A oa Ll ie - il — 2 gaall 5 s (3 9)

GAJEH | 3 S| Gedll | RMS b sidl z gl

-0.98 | 2.05 | -0.07 0.36 EIGEN-CGO01C
-1.24 | 1.87 | -0.25 0.44 GGMO02C
-1.61 | 2.32 | -0.28 0.54 GGMO2C/EGM96
-1.38 | 1.79 | -0.43 0.36 EIGEN-CGO03C
-1.62 | 1.73 | -0.57 0.38 EIGEN-GL04C
-1.60 | 1.41 | -0.74 0.39 EGM96
-3.63 | 3.10 | -0.92 1.04 EIGEN-3P
412 | 479 | -2.71 1.30 EIGEN-2

®Dawod, G., 2008, Towards the redefinition of the Egyptian geoid:
Performance analysis of recent global geoid models and digital terrain
models, Journal of Spatial Science, V. 53, No. 1, pp. 31-42.
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6 s (b A )i Ladd yia LS VA Jolay Lo ol 'Y 0 iy (Laddie 3y saad) 2 s dad il
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http://earth-info.nima.mil/GandG/wgs84/gravitymod/egm2008
:Lg\)l\‘;hw\ QU@\Jaﬁ#é#Mm}J;ﬁus

http://earth-
info.nima.mil/GandG/waqs84/gravitymod/egm2008/NPavlis&al EG

U2008.ppt

A U8
VYA alladl ypaad) mhgal el dandiiena) Apilad) 351

9 pavlis, N., Holmes, S., Kenyon, S., and Factor, J. ,2008, An earth
gravitational model to degree 2160: EGM2008, The European
Geosciences Union (EGU) general Assembly, Vienna, Austria.
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® Mohamed, H., Dawod, G., and Ismail, S., 2007, Assessment of a cost-
effective GPS data processing alternative in Egypt utilizing international
on-line processing services, Water Sciences, No. 41-42, pp. 61-70.

" Leandro, R., 2009, Precise point positioning with GPS: A new approach for
positioning atmospheric studies and signal analysis, PhD Dissertation,
New Brunswick University's technical report No. 257, April, 266 pp.
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i Y e G el i Bge 805 se LK) VAAY &l sa s« GPS
:( /http://members.chello.at/hamoui

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GPS%20Hamaoy%2097.pdf

) 22al) — Al jaall Gl slaall alai (ool s
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GIS%20Club%20Magazine 1.pdf

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GPS%200man%20All.pdf

— TGO cluwall el 33 2 Trimble 5700 45 )k GPS Jleal (el ladsll Bl
i Osle (el Gaigal) dlae) (e
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
g%20Materials/Trimble5700%20Ahmed%20Elwan.pdf

osigall GPS dpeliall HLail alladl dadlall aldas byl (e 4 jall 4500 ol
Tdana sl s )
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/GPS%20Basics%20Ramadan%20Ar.pdf

A )y (05 sl Ay guad) L) g amy (e lefiiu) A Clipdal (e Cuay
Vouo¥ agig— dgnn Jl deae iy Jelie 2 — Zdlall sl 45 jia s ) e
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http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin

a%20Papers/RS%20in%20Morformotery%202002.pdf

ot o) bl Jiaa Y] el Ui sl sing mlla S Cmen ) siSall Ay jal) 221l Cala
(!
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GPS%20Saleh%20Ar.pdf

raal) allall cilasd 5 daluuad) cilaslaall e Jlia

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Papers/KSA%20Ar%7C Papers/GIS%20and%20Millitrary%?2

OData.pdf

i gl A jall ASLeall 3 A1 e galall il AN 3 clilaa ) s (e Cuay
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
0%20Papers/KSA%20Ar%7C Papers/IKSA%20Topographic%20Ma

ps.pdf

Aaall pae &) seen Sllaa) a5 e sl el e JUad Ay pall ) des
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/Grids%7C Datums%200f%20Eqypt%20AR.pdf

1300 sl Ay yal) ASLedl) illan) Al 5 s sanl) g el e Jlad A el ) Aes
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/Grids%7C Datums%200f%20KSA%20AR.pdf

12510 Aran ) giSAll Ay jall A2l Gl (o ) Cilalhias anee
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/Dawod%7C GPS%7C Glossary%7C Ar%7C vl.pdf

12513 Faen ) $iSll Ay el ARl A all allaiadl) anee
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/Dawod%20Geodetic%7C Glossary%20Ar.pdf
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http://cid-
0259cbh4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/GPS%20and%20the%20Ge0id%20Ar.pdf

A et ARl (o) 46569 g piuala) dpapls) il (Ll

GPS-based attitude determination, MSC, 2008, University of
Linkopings, Sweden:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20for%20atitiude%20determination
%20MSC%202008.pdf

Applications of high accuracy gravity and space geodesy
methodologies, PhD, 2004, University of Texas at Dallas:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/4D_Gravity GPS%20Data%20PhD%2020

04.pdf

Heights, the geopotential and vertical datums, Ohio State
University, Report No. 459, 2000:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/459%20Heights%202000.pdf

Applications of parameter estimation and hypothesis testing to GPS
network adjustments, Ohio State University Report No. 465, 2002:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/465%20GPS%20Net%20Ad|%202002.pdf

Temporal and spatial analysis of continuous GPS observations,
Ph.D, 2005, Norwegian University of Science and Technology:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Continous%20GP S%20Analysis%20PhD%

202005.pdf

An analysis on the optimal combination of geoid, orthometric and
ellipsoidal height data, PhD, 2003, University of Calgary, Canada:
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/PhD%20Canada%202003%20H h N%20
Combin.pdf

Robustness analysis of geodetic networks, PhD, 2006, University of
Calgary, Canada:

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Roubst%20Geo Nets%20PhD2006.pdf

Regional geoid determination methods for the era of satellite
gravimetry: Numerical investigations using synthetic earth gravity
models, PhD, 2004, Royal Institute of Technology, Sweden:
http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Geoid%20by%20Satt _Gravity%20PhD_20

04.pdf

Corrective Surface for GPS-levelling in Moldova, MSC, 2006, Royal
Institute of Technology, Sweden:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Geoid%20for%20GPS%20MSC_2006.pdf

Precise gravimetric geoid model for Iran based on GRACE and
SRTM data and the least-squares modification of Stokes' formula
with some geodynamic interpretations, PhD, 2006, Royal Institute of
Technology, Sweden:

http://cid-
0259chb4889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Geoid%200f%20Iran%20PhD%202006.pdf

Undifferenced GPS for deformation monitoring, MSC, 2006, Royal
Institute of Technology, Sweden:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20in%20Deformation%20MSC%202

006.pdf

Establishment of a high accuracy geoid correction model and geo-
data edge match, PhD, 2003, lowa State University:

http://cid-
0259cbh4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
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HD%20in%20Surveying/GPS Net%20and%20Geoid Correction%?2
0PhD%202003.pdf

The transformation of GPS into BAP heights: Combining NAP,
GPS, and geoid heights to compute a height reference surface,
MSC, 2006, Delft University of Technology, The Netherlands:
http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PH
D%20in%20Surveying/Height%20Transformation%20MSC%202006

-pdf

Radar altimeter calibration using GPS water level measurements,
MSC, 2004, Ohio State University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/OSU469%20Altimeter%20Calibration%20b
y%20GPS%202004.pdf

GPS buoy campaigns for vertical datum improvement and radar
altimeter calibration, MSC, 2004, Ohio State University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/OSU470%20GPS%20V_D%20Improv%20
and%20Altimeter%20Calibration%202004.pdf

Determination and characteristics of 20" century global sea level
rise, MSC, 2006, Ohio State University:

http://cid-
0259chb4889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Sea%20Level%20Rise%200SU2006.pdf

Bringing GPS into harsh environment for deformation monitoring,
PhD 2007, New Brunswick University:

http://cid-
0259cbh4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20Deformation%20PhD%202007.pd
f
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Moving base INS/GPS vector gravimetry on a land vehicle, PhD
2007, Ohio State University, USA:

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/INS _GPS%20Gravimetry%20PhD%20200

7.pdf

A comparison of local and wide area GNSS differential corrections
disseminated using the network transport of RTCM via internet
protocol, BSC 2007, New Brunswick University:

http://cid-
0259chb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/RTCM%20GNSS%20Diff _Correction%20B
SC%202007.pdf

Al (5 S daalay @liile gaall and (he o) 6iSa 5 priale Jile )l dasl )
http://www.geomatics.ucalgary.ca/node/58

Tightly Coupled MEMS INS/GPS Integration with INS Aided
Receiver Tracking Loops,
http://www.geomatics.ucalgary.ca/engo/files/enqo/08.20270.YYang
_-pdf
On the Attainable Accuracy of Multi-system GNSS Positioning in
High-multipath Urban Environments ,
http://www.geomatics.ucalgary.ca/engo/files/engo/AEbner TUGraz
Apr08.pdf
A Statistical Theory for GNSS Signal Acquisition
http://www.geomatics.ucalgary.ca/engo/files/engo/DBorio_Torino A
prO8.pdf
Measuring Seasonal Permafrost Deformation with Differential
Interferometric Synthetic Aperture Radar
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20269.CButter
worth.pdf
GPS L5 Software Development for High-Accuracy Applications ,
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20268.CMong
redien.pdf
Integration of GA-Based Multi-objective Optimization with VR-Based
Visualization to Solve Landuse Problems
http://www.geomatics.ucalgary.ca/engo/files/engo/07.20267.Mages
hChandramouli.pdf

3503 dena dxan 2 VAS &) sall pasil allall sl ) Jae



A regional analysis of GNSS levelling, MSC 2008, Stuttgart
University, Germany

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GNSS%7C Levelling%20Analysis%20MS
C%202008.pdf

Processing of high-rate GPS data for real-time applications, MSC
2008, Stuttgart University, Germany:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/High%7C Rate%20RTK%20Process%20
MSC2008.pdf

Surface Deformation Analysis of Dense GPS Networks Based on
Intrinsic Geometry Deterministic and Stochastic Aspects, PhD 2007,
Stuttgart University, Germany:

http://cid-
0259c¢chb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Surface%20Deformation%20GPS%20PhD
%202007.pdf

Setting—up of GPS Reference Stations and Investigating the Effects
of Antenna Radome, MSC 2003, Stuttgart University, Germany:
http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20Reference%20Stations%20MSC2

003.pdf

High Resolution Regional Geoid Computation in The World
Geodetic Datum 2000, PhD 1999, Stuttgart University, Germany:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Regional%20Geo0id%20Computations%20
PhD1999.pdf
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Canadian GPS Guide:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
OGPS/Canada GPS Guide.pdf

WGSB84 Final Definition 2000:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/WGS84%20Final%20Defintion%202000.pdf

DMA: Geodesy for the layman 1983:

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2

0GPS/DMA%20Geodesy%20for%20Layman%20Tutorial%201983.
pdf

Australia ICSM Geodetic Standards v.1.6 2004:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/Australia%20ICSM%20Geodetic%20Standards%20V1-
6%202004.pdf

Australian Standards on Control Survey 2000:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Australian%20Standards%200f%20Control%20Survey
%0202000.pdf

Canada Guidlines for RTK_GPS Surveys:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0OSurveying/Canada%?20Guidelines for rtk gps surveys.pdf

Canada Positioning Standards 1996:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Canada_Positioning%20Standards%201996.pdf
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New Zealand Geodetic Network Design Specifications 2002:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/NZ%20Geod Net%20Design%20Spec%202002.pdf

New Zealand Geodetic Survey Standards 2003:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/NZ%20Geodetic%20Survey%20Standards%202003.pd
f

New Zealand Physical Network Design Specifications 2003:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/NZ%20Phys Net%20Design%20Spec%202003.pdf

New Zealand Specifications of First-order Levelling GPS 2003:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/NZ%20secification%200f%20First order%20GPS%202

003.pdf

US California Geodetic Network GPS Specifications 1996:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/US%20California%20Horizontal%20Geodetic%20Net%
20Specifications%201994.pdf

US FGCC Geodetic Survey Standards 1984:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/US%20FGCC%20Geodetic%20Survey%201984.pdf

US FGCC GPS Standards 1989:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
0Surveying/US%20FGCC%20GPS%20Standards%201989.pdf
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US FGCC Levelling Specifications 1995:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/US%20FGCC%20Levelling%201995.pdf

US Geospatial Positioning Standards 1998:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/US%20Geospatial%20Positioning%20Standards%2019
98.pdf

US North Carolina GPS Standards 2006:

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/US%20North%20Calorina%20GPS%20Standards%202
006.pdf

USA Army Manual on Geodetic Surveys 2002:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/lUSA%20Army%20Geod Surveys%202002.pdf

USA Army Manual on Topographic Surveys 1994

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveyind/USA%20Army%20Top0%20Surveys%201994.pdf

US Army Cadastral GPS Standards 2001:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/USA%20Cadastral%20GPS%20Survey%20Standards
%202001.pdf

USA Highway Dept. Standards for GPS 2005:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

OSurveying/USA%20Highway%20Dept%20Standards%20GPS%20
2005.pdf
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Australia Specifications on MSL monitoring systems

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Australia%20Spec%200n%20MSL%20moitoring%20sy

stems.pdf

Australia Specifications on tide gauge stations

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Australia%20Spec%200n%20tide%20guage%20station

S.pdf

NZ Hydrographic standards 2001

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Hydro Stand%20New%20Zeland%202001.pdf

USA Hydrographic standards 2007

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/US%20Hydrographic%20Specs 2007.pdf

USA Army Photogrammetric standards 2002

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/USA%20Army%20Photog_Standards%202002.pdf

Utilization of GIS and RTK GPS Reference Networks for Machine
Automation:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/GIS%20Training%?2
0Vedio/GIS RTK%20machine%20control%202008.pdf

An alternative approach for making maps compatible with GPS in
Syria, 2006:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/GPS%20co0rd%7C regression%20in%20Syeria%202006.p
df
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DPOD2005: An extension of ITRF2005 for Precise Orbit
Determination, Advances in Space Research, 2009.

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/ITRF2005%20Extention%202009.pdf

Analysis of some positional accuracy assessment methodologies,
ASCE Journal of Surveying Engineering, May 2008.

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/ASCE2008%20Positional%20Assesment.pdf

CORS-TR for Precise GNSS positioning in Turkey, 2009:

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
0%20Papers/GIS%7C KSA%7C Conf%7C 2009/7%7C E%7C K
amilEren%7C KSA.pdf

Determination of the orthometric height inside Mosul University
campus by using GPS data and the EGM96 gravity field model,
Journal of Applied Geodesy, 2008:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/EGM96%20in%20Iraq%202008.pdf

lonospheric delay correction in Egypt, 2008:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/lonospheric%20delay%20Eqypt%202008.pdf

Accuracy assessment study of static-GPS in south Egypt, 2008:
http://cid-
0259cbh4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/Static%7C GPS%20South%20Egypt%202008.pdf

Tropospheric correction estimation in Egypt, 2008:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
OGPS/Tropo%7C Correction%20Eqypt%202008.pdf
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US Army manual on Survey Markers and Monumentation, 1990:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/USArmy%20Survey%20Markers%20Monumentation.pdf

13t daan 3 Gigay claly
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Some considerations in the adjustment of GPS baselines in the
network mode, 1991
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Dawod%20GPS%5E MSC%201991.pdf

L@_'\).u: )b\)}:\Sﬂ\ ‘ﬂ\.m)
A national gravity standardization network for Egypt, 1998
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Dawod%20ENGSN%5E PhD%201998.p
df

il (e - b angl A3 - as ) 2eae Jead g8 3 i) &) Lad
Ll sie 5ol ) siSall
Realization and redefinition of the Egyptian vertical datum based
on recent heterogeneous observations, 2005
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Hoda%5E _Mohamed%20PhD%202005.p
df

A al) ARl dalal) &gl ()
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http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyi
ng%20Papers/Dawod%20GPS%5E Depression%5E_Vo0l%20200

2.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyi

ng%20Papers/Dawod%20Nile%20Gauges%20and%20MSL %202
005.pdf

A a1 AR, Lalel) Egad) (7)

Towards the redefinition of the Egyptian geoid: Performance
analysis of recent global geoid models and digital terrain models,
2008

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Analyiz%20Global%20Ge
0ids%202008.pdf

Fitting gravimetric local and global quasi-geoids to GPS/levelling
data: The role of geoid/quasi-geoid variations in Egypt, 2008
http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Geo0id%20QuasGeoid%20

2008.pdf

Estimation of Sea Level Rise Hazardous Impacts in Egypt within a
GIS Environment, 2008

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20G1S%20for%20MSL%202

008.pdf

Assessment of a cost-effective GPS data processing alternative in
Egypt utilizing international on-line processing services, 2007
http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Assesment%200n%5E lin
€%20GPS%202007.pdf
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Evaluation of River Nile high flood effects by Geographic
Information System, 2007

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GIS%5E  Nile%20Floods
%202007.pdf

New strategies in the utilization of GPS technology for mapping
and GIS activities in Egypt, 2007

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20New%20GPS%20strateqi
€s%202007.pdf

Enhancing the integrity of the national geodetic data base in Egypt,
2005

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Geo0%5E Net%20in%20E
aqypt%20FIG%202005.pdf

Developing a precise geoid model for hydrographic surveying of
the River Nile, 2005

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Nile%5E Geoid%202005.

pdf

Assessment and modelling of sea level rise and metrological
changes in Egypt, 2005

http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Sea%20Level%20Rise%2
0in%20Eqypt%202005.pdf

Productive GPS topographic mapping for national development
projects in Egypt, 2003

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Top%5E Surv%20GPS%

202003.pdf
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Proposed standards and specifications for GPS geodetic surveys
in Egypt, 2003

http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20GPS%20Standards%2020

03.pdf

Modernization plan of GPS in 21 century and its impacts on
surveying applications, 2003

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Modernization%200f%20
GPS%202003.pdf

Efficiency of new solutions for surveying and mapping problems in
integrated water resources management, 2003

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Navig%20GPS%20Transf
%202003. pdf

Establishment of precise geodetic control networks for updating
the River Nile maps, 2003

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Nile%5E GPS%5E_Netw
0rk%202003.pdf

A Precise Integrated GPS/Gravity Geoid Model for Egypt, 2002

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%

20GPS/Dawod%5E Papers/Dawod%20SRI%5E Geoid%202002.
pdf

The Establishment of the First Modern Sea Level Monitoring
System in Egypt, 2002

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20MSL%20System%20Eqyp
t%202002.pdf
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The magnitude and significance of long-term sea level rise in
Egypt from a geodetic perspective, 2001

http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20MSL%20Rise%20in%20E
aypt%202001.pdf

Quality control measures for the Egyptian National Gravity
Standardization Network, 2000

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%200C%200f%20ENGSN97
%202000.pdf

Optimum geodetic datum transformation techniques for GPS
surveys in Egypt, 2000

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GPS%20Transformation%
202000.pdf

Efficiency of GPS techniques in national applications, 1999
http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GPS%20in%20Nat%5E P
roject%201999.pdf

Increasing the reliability of GPS geodetic networks, 1995

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%200utliers%20in%20GPS%2

01995.pdf

A method for detecting no-check observations in GPS networks,
1992

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GPS%20N0%5E Check%

201992.pdf
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On the use of pseudo-Kinematic GPS satellite positioning
technology in surveying reclaimed lands in Egypt, 1992

http://cid-
0259chb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Pseudo%5E _Kin%20GPS
%201992.pdf

SAsalal) cEA) ()

The Egyptian National Gravity Standardization Network
(ENGSN97), 2001

http://cid-
0259cbh4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Article%5E ENGSN97%2

02001.pdf

abi el b Lliphis Loy Usesddl GPS @l sall wasil allall alhaill 3 jeal 48
YooA ¢ GIS 4 yaall Gila glall

http://cid-
0259ch4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyi
ng%20Papers/Dawod%20Article%5E GPS%20Handy%202008.p

df
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Earth Geopotential Model 2008 (EGM2008) Geoid:

http://earth-
info.nga.mil/GandG/wqs84/gravitymod/egm2008/index.html

European Space Agency (ESA):
http://www.esa.int/export/esaSA/navigation.html

GPS Manufactures:

Lieca: http://www.leica.com
Magellan: http://www.ashtech.com

Magellan: http://www.magellangps.com
NovAtel: http://www.novatel.ca

Pacific Crest: http://www.paccrst.com

Sokkia: http://www.sokkia.com

Topcon: http://www.topconpositioning.com/
Trimble: http://www.trimble.com

GPS World Magazine:
http://www.gpsworld.com

International GNSS Service (IGS):
http://igscb.jpl.nasa.gov/

IGS Publications:
http://igscb.jpl.nasa.gov/overview/pubs.html

Interactive GPS calandre:
http://www.rvdi.com/freebies/gpscalendar.html

Inter-Agency GPS Executive Board (IGEB):
http://www.igeb.qgov/

International Association of Geodesy (IAG):
http://www.iag-aig.org/

International Union of Geodesy and Geophysics (IUGG):
http://www.iugg.org/
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International Terrestrial Reference Frames (ITRF):
http://itrf.ensqg.ign.fr/

International Center for Global Earth Gravity Field Models
(ICGEM):
http://icgem.gfz-potsdam.de/ICGEM/ICGEM.html

List of some GPS manufactures:
http://gauss.gge.unb.ca/manufact.htm

Massachusetts Institute of Technology (MIT) course on GPS:
http://ocw.mit.edu/OcwWeb/Earth--Atmospheric--and-Planetary-
Sciences/12-540Principles-of-the-Global-Positioning-
SystemSpring2003/CourseHome/index.htm

National Geodetic Survey of USA (NGS):
http://www.ngs.noaa.gov/

NGS's Geoid page:
http://www.ngs.noaa.gov/geoid/

NGS's Publications:
http://www.ngs.noaa.gov/PUBS LIB/pub index.html

New Zealand Surveying publications:
http://www.linz.govt.nz/rcs/linz/pub/web/root/core/SurveySystem/s
urveypublications/index.jsp

National Imagery and Mapping Agency of USA (NIMA) geodetic
publications:
http://earth-info.nima.mil/GandG/pubs.html

OmniStar global DGPS commercial service:
http://www.omnistar.nl/

Publications of Prof. C. Tscherning:
http://www.gfy.ku.dk/~cct/

Publications of Prof. P. Vanicek:
http://gge.unb.ca/Personnel/Vanicek/
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Publications of Prof. W. Featherstone:
http://www.cage.curtin.edu.au/~will/

Publications of Prof. P. Dana:
http://www.colorado.edu/geography/qgcraft/notes/

Technical geodetic reports at Ohio State University (OSU), USA:
http://geodeticscience.osu.edu/OSUReports.htm

Technical geodetic reports at Delft University, Netherlands:
http://enterprise.qgeo.tudelft.nl/mgp/index.php?module=Papers&typ
e=user&func=main

Technical geodetic reports at Technical University Graz, Austria:
http://portal.tugraz.at/portal/page? pageid=513,2702116& dad=po
rtal& schema=PORTAL

Technical geodetic reports at New Brunswick University, Canada:
http://gge.unb.ca/Pubs/TechnicalReports.html

Technical geodetic reports at Croatian Geodetic Institute, Croatia:
http://www.cqgi.hr/english/papers.htm

Technical geodetic reports at Calgary University, Canada:
http://www.geomatics.ucalgary.ca/node/58

USA Army Corps of Engineers' publications:
http://www.usace.army.mil/publications/new-pubs/newem's.htm
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