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:(Abstract) 4Dl
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:¢ s (Trimble Geo Explorer Series handheld receiver) st Ju—&i) jlea aadin) Gl 138 &
Gzl ) el <l e clela ) ) il Ay ( Trimble Geo XT handheld receiver)
L s S Aaalall ) L Gl 5 ) Akl 3 (Clarke — 1880) 25 (3 pad) (3 4y U genall Aldailly (3 el
LAY (e s AT e A b Lol Cliall slad (S Al b

i 3 (WGS - 1984) bl aysuelV) e dusia el VT (e disail) dalas e Jseanl) &5 38 )Ll 038
Sl clela ) ) delial HLal) e Juiay) Slea aladinly G o oS30 Gaalall/ Al 2l dilaie 4 LS g 320a0 dilai
Jisad (Say dilaie Y el Gl delas o Jpmnll any Cua LAdlidl i & (Clarke — 1880) a suadY!
& s (Clarke — 1880) wswa¥) e gl ) J) (HAE) Juiial) Slea dihidl 3 3k 3 4 Geitd) gl Y)
¢ alall (n4 ool )5 25 Gn (Separation or Geoidal Height) Jualdl Zdlaaly ddaitl) 53¢l (o susiall lisa
Ll (Sae Sl

ol Jygmadt Jalea t ) SN

Abstract:

To find the Reduced Level ( R.L.) by traditional methods especially by the precise methods ,
for example using the level , needs time , hard work and then high

cost . By using the new technology like Global Positioning System (GPS) reduces the time , the
work and the cost .But the highest accuracy still remains for the traditional methods , and
approximately the same accuracy could be reached by using precise surveying receivers of GPS
with precise methods .Because there are no surveying receivers ,a navigation receiver (Trimble Geo
XT handheld receiver ) is used in this research to get the (R.L.) (height above the Mean Sea Level (
the Fao in Iraq )) in the used system in Iraq (Clarke — 1880) in the area where the measurements are
done( the University of Technology ). The (R.L.) of points in any other area in Iraq ,and by any
other system in other country could be found in the same method .



=) dadia Youud) T alaall dsaall dunigll A8 el Al wyggﬂgﬁi
10
In this method , the changing factor from the measured heights (HAE) on the World Geodetic

System (WGS — 1984 ) in any determined area by using the above receiver to heights on ( Clarke —
1880) in the same area can be found . When the changing factor of any area is found, the measured
height of any point in this area (HAE) by using a receiver of (GPS) could be changed to the height
in (Clarke — 1880 ). Then the (R.L.) of this point could be calculated by adding the Separation or the
Geoidal Height between the Ellipsoid and the Geoid for the point , and the reverse is possible also.

Key Word :_ The Changing Factor, Separation or Geoidal Height, HAE.

:(Introduction) 4xaial)

Lelual) o jladl e 4 ) AL < LY (GPS ) &l (Global Positioning System) alai axiiu)
alaill 53 (GPS) I a5 cdaa ¥ 8 S mhai (e S () o baa ;) slladd) Laliil) a8 50 2aat 4 (Satellites)
ol A0 Alee Sty A DU il slaall A J gendd 5 Saalial

eonal 5 Ayl 5 g DUl Caagy 4y Sesnll (al 23 (1973) ale die allall @8l gall 33 QU aladid o
gl B V) SU Jn (s Lol | a8 (24) gpe oldaill 13 )5S il s dia dina) il il e
da 0 (55) etdie Y e s Jie 53 (Orbit ) adlial o Lyl dayjf IS JS5 . 28(20) 58 Ly 6
A ) 3 S0 st gludie JS0 aml Lpiany (e 3acliie &y jlae <l glss A5 2a 6 MUl (Orbital Inclination)

oVl s ety Ao pudl waaty Agendl Jadlly ¥ sall cexdiiual allall aBsall naad Gl (e
580 e ASe s e s Busall J1sall OS s dele (24) U e oy las Alle G A i) 53 adsall
VL] Al 5 sad) cig eVl IS e Allad ol il allal) ad el aaat olas ellig Gl ALl Ldp )
A ial clegled) Gl e Lagady daim V1, dusaly dad) Lel sl O dadldl al Y1, AL
Lladd) L pal) L0l Llall e éy Ul iy o3 (GIS) ol (Geographical Information System)
Ay yeall ol sl 53 LY) o s LA 5 Apelise s Apadle Cilaal waatl Ao U A gl e glaall il Bpallall
Sl 83 sa sl JLEnd) 5 jeal a8 sal dually (Satellite Reference System ) duea yall dpus sial) 34000 Lalaill 5
+(1) Wililaa) ot o gllall 5 (Local Reference Systems ) (< B

g Sy of derial AL sl Lin o) 935 pe sl 5ol 4 allal) gl s Gl il )
Connal @lliyg Aaluall Jlal dald ol cildasadyl e dasid o Bl b ade (S Lea | (a5 Leas 8l

Ll aAnaY) g lapdail) (e IS 8 Aeladiin) Al
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: (Experimental Work ) Leall ¢ 3

ol LS il el i shad

Llal) oy Ll Lede (5 yail (A sl g€l daalad) ) Gl 5 s Aalaial) 8 Llad e 220 Lia) )
t sl e as Ay s iy &ls (PeD2 « N« M ¢ K ¢ AS) Ll .( Pe D2 O « N« M « K ¢ AS)
Jseial gaaal) elasl) 320l el SN ¢l 40 e (o slen e ol seS 2 sand V) A <5< 320l (S
Y s i Jseid sanadl elaall ol SO (J¥ sl it osleal Alal dgalsl i) dalad
alal) sy S 51 g ) Akl e L) 5 oLl Auain and ol Jsgial S5 sS elaall ) (SO0 opaladl
P9 sl ide ¢ stead AN Agal sl Hual) GSU G Jseial Samal) laall Husl) SN ¢ on sl il
A e Akt o3¢l Al sl Aoy &S Cuse (32,539 m) ddds dedy Ay W8l (A (AS) Add -
(Setting Up @ aginy (A4 daluall duia palaid) 8 Mol oglall dlla Jd ey Jidiall dalaia 8 481G da j0 4 gud
Al 35 asa ) <ol yils (V99A) 4w 8 A New Leveling Net In The University Of Technology)
(ans oo A ol il daalal) 8 ladlae) &l 5 e Ay sl A< Balsn (e ) i ol g o1 (€) Aaldl s Dla
(D2 (A5l g Lalal
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datiulys (AS) Lol A8y (e 3883 5 ygemy (Pe D2¢ O ¢ N ¢ M ¢ K )blall dagall cuulidll slayd 5 Y
st a8l o Ay seal) Bl @l s cluldl daia o U S5 A 5 jhse g (Wild NAK2) 30 4 5e8 Sl
0sSs g . (2 mm) sa (Closing Error) Glall f Juy) Uss o\S8 cdilie 3lalss 4o Jeny 6l (AS)
(0= Jsan ) (8 oo LSy chan i JUY) Und a3 s ) zlaS W 5 Aas el ol 4 gunall Capuilial)

Leluall S e JuiE) Slea aladiudy (PeD2¢ O « N« M« K ¢ AS) Llall apea o Gl & ¢
delu e Jo Y Lo ddass JS e il a5 ¢(3) (V= 53 ) (Trimble Geo XT handheld receiver ):g 5
sbadll ga leall 138 Aladnuly Gl gyl e Y= Jsan) (B (JUeS) cpae LSy Jglan (B DLl Cania g
Jaat o Jax sosomall (e A dan gl €l Gadlall (B AEEK (i) gall s A asa gl |k Ak (34 - sidal
chlE Gual o Jpanll sl 3 daud 580 olaily (Sl el 85 0al e Lay) sladl ) Sleadl olad)
Al 5 jall) Leluall L) e ae 5€) ge (281 ) 5L

oo G LUl gl ) o sl Jlea Hadiuly L sl dadall 8 Lgle Jsanl & ) Ll Cuulie L0
Lad a5 (Clarke -1880) o (Geoid) ( i all ) (o Gload 3 Sl o 38 ol (MSL) _ad
( Separation or Jwaldll dlaalss 3 2l 8 4 Jserall Jaddl 3 0ual) 58 5 ( Modified Clarke ) Jall & NS
Gunlia (0.9 m) aiady ((das sl oS daalad) ) dslaiall G (4) dalad) dalisall 4 5000 0 Geoidal Height )
( Clark — sy ( HAE) @l Asall a5Vl mhas 368 clelin ) e Juand Dol Lle Jganll 5 ) Lla)
((¥=J523) & Ome LS5 1880)

sl Lalal el cleli ) o (£ — sl ) el Leliall JLaY) e JLEY) Sl aasiul clu@
S (Y= Usia) o e WS (HAE) ol (WGS-1984) oallall 3yl mhi (558 cilelii ) (S5 Lia)
( WGS- ypanl¥) =l 358 ¢16 ¥) daid o Clarke — 1880 ) wsual¥) mhau (358 £l Y) dad G 340 A
Jalae Je Joan Gl dalaiall 35 liaall Llaill ares iy i (Mean ) Jasall 33 5 25 .4k <1 1984 )
= o g danill Jalae dad e (Y- Jsas) (-2.574 m)4a—ieds ( Changing Factor ) J— sl
e Ak 4Y (WGS-1984) 2 palN) b 558 g lii V) ol deliall L) (o JLiial) Jleas el (HAE)
z s «(Clarke — 1880) sl mlaws (358 el (i plii ) o Jomnid gl A adlall il
Sall 5 (Clarke — 1880) ol fldll pelans (358 Al o3g] o gusiall 4o e Jomnd (0.9 m) dikaiall J . alil
dralall dikie 3 (Clarke — 1880) alay (5 bl Llall e (he ) ddais 4 Coguie Jhsad Sy ) (San Liaf
ol e pe Aaiill oy el pany @lld g ((WGS-1984) 2y sua¥) e 3Ll il (HAE) L a5l 553
fad po dnfiill o3 o an & o(Clarke— 1880) yysa¥) e i Liill (HAE) e J—ani (0.9 m) dakuial
(2.574m) 3, &Y e oKl A ahidl Jysail Jalas
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g ol g pliianky 5 jUiAal) LD qupeia dagl 1 () — Jsaa )
Level | pont | Line | BS. | ES. _ Ay RL.[m] | D[m] | Remarks
Position Rise Fall
Y,804)
A° 1.288 32.539 B.M.
1-A5 | 1.175 22.60
\ 0.142
1-K | 1.681 | 1.260 Y,
K 1431 | ), 41 YY,TAN T.P.1
2-K YOA | Y, vy ou,ven
Y )
2-M Y,T . Vy,08Y $Y, A
M V,6Ae | V,YE TY,VVY T.P.2
3-M K R YA, Y0
v VYV
3-N y,ovy | .,avY YA, Yo
N y,rhe | .,vey Y¥,0.q T.P.3
4-N Yy, 04y | . o1y Yo,\o
¢ o Yay
4-0 VA | OY,ATA Yo,\o
0 +,900 ),y YY,YYVY TP4
5-M OYYY V,EAT £,VY
o Yo *
°_D2 Y,YYA Y,VYAY Yo,¢Y
D2 AAY Y,V Y'Y, 1) T.P.5
6- D2 W YYA Y, YA
1 NARE
6 -P y,001 V,YAY
P V,Y¢¢ V,Y ¥ YY,vey TP.6
7 -P Y, Y,YYY
Y Y
7-AS VAL
A5 V080 YY,0¢8) B.M.
Y,YAT

Closing Error = Calculated RLA5 — Given RLA5

cAahial) o3 el Cag kG Aild) Caaliia B Slead) (S5 o Adlald) Sleall dpas 3 ¥

= 32.541 — 32.539

= 0.002m

The Correction = -0.002 m

e O e Dkl (kg o) (Say Tas ALB A 4
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Pocket PC

Field computer running Windows
Mobile 2003.

Pocket PC

Integrated GPS receiver

« High-performance

» Integrated WAAS/EGNOS
receiver

+ EVEREST™ multipath rejection
technology (GeoXT only)

Advanced TFT color display

= 16-bit color (65,536 colors)

» Interactive touch screen

« 14 VGA display

= Multi-stage backlight

Configurable touch buttons

-
7B

TerraSync

Microphone
Run Notes and
tap in the
menu bar to
record.

Display button

Press to turn the backlight
on or off. Hold down to
adjust the backlight level.

Tap to open the assigned program.

Default programs:

F1 GPS Controller

F2 Power Settings

F3 Memory Manager

F4 Bluetooth® wireless technology
settings

Backlight touch buttons

Tap Backlight Up 3 to turn on the

backlight, or to increase the

backlight level. Tap Backlight Down

'2to decrease the backlight level.

Integrated Bluetooth radio

Connect to external devices using
Bluetooth wireless technology.
Power button

Press to turn on the handheld, or to
put it into Suspend mode.

Press both the Power button and
the Display button to align the
touch screen.

43°32'41.0175 172°35'26.88"E
38.30m HAE PDOP: 2.68
Productivity Precision
[ T T
M
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g5 Leliall JladY¥) ¢ JLiuY) g aladiuly (HAE) sk e Jha s (Y = Jox)

(K) 4adi & ( Trimble Geo XT)

33° 18 43.38" N 44° 26~ 5796" E
HAE: 2558 m No. of sat. = 3 PDOP: ?
44.48 3 5.87
44 .88 3 7.76
25.46 5 9.40
25.46 5 7.06
25.46 5 7.12
54.52 6 3.11
55.10 4 7.27
55.10 4 8.10
55.10 4 8.13
55.10 4 8.19
55.10 5 7.56
55.10 5 7.60
55.10 5 7.66
55.10 5 8.02
26.42 7 2.61
26.86 6 2.62
27.17 6 2.62
27.63 6 2.62
27.60 6 2.62
27.39 6 2.62
27.69 5 4.46
27.66 5 4.47
51.20 6 3.81
53.67 5 3.82
27.63 5 4.50

HAE : 27.70 m No. of sat. = 5 PDOP : 4.51
27.73 5 4.51
24.46 5 2.79
24.80 5 2.79
25.35 5 2.79
25.61 5 2.80
25.90 5 2.80
26.44 6 2.65
26.47 6 2.65
26.42 6 2.65
26.37 6 2.66
26.42 6 2.66
26.66 6 2.66
26.46 5 4.68
26.36 5 2.83
26.64 5 2.83
27.20 5 2.84
27.44 5 2.85
27.53 5 2.85
27.66 5 2.85
27.77 5 2.85

dens aula (Sa
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27.79 5 2.85
27.75 5 2.85
27.70 5 2.85
37.11 6 2.70
37.23 6 2.70
37.31 6 2.70
37.42 6 2.70
37.48 6 2.70
25.72 5 2.89
25.81 5 2.89
25.99 5 2.90
YLY)Y o Y,4.
26.20 5 2.90
26.08 5 2.90
25.91 5 2.90
23.32 6 2.70
HAE : 23.15m No. of sat. = 6 PDOP : 2.70
23.13 6 2.70
23.15 6 2.70
23.14 6 2.70
23.16 6 2.70
23.27 6 2.71
23.33 6 2.71
23.37 6 2.71
23.42 6 2.71
23.45 6 2.71
23.53 6 2.71
23.60 6 2.72
23.65 6 2.72
23.73 6 2.72
23.75 6 2.72
23.74 6 2.72
23.75 6 2.72
23.77 6 2.72
23.78 6 2.72
23.80 6 2.72
23.81 6 2.72
23.83 6 2.72
23.88 6 2.72
23.96 6 2.72
24.03 6 2.72
24.25 6 2.72
24.30 6 2.72
Y¢,81 o Y,av
26.32 5 2.97
27.86 6 2.75
27.59 6 2.75
27.49 6 2.75
27.44 6 2.75
27.42 6 2.75
a4 HAE: 3527 m No. of sat. =7 PDOP: 2.60
35.38 7 2.60
35.44 7 2.60
< 35.46 7 2.60

dens aula (Sa
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35.55 7 2.60
35.63 7 2.60
28.46 5 3.07
28.42 5 3.07
28.27 5 3.07

e 335 s (PDOP ) —ldad 8 Qi 3l &l el V) Jone e 5l ol i Y1 Aad 335 1ikaadla
O Slens Hall el V) o (o (e At 33 alal deliall L) (e e L)
Then Mean = ( 35.27 + 35.38 + 35.44 + 35.46 + 35.55 +35.63)/6

Mean =35.455 m
(Clarke -1880 ) () ( WGS-1984)(se gl S Jysail) Jalea alag) 1 (Y = Jya)

The [nllr]l The L I e L E T No. of leferf:nce Remark
Point || (Clarke- Separation || (Clarke— (WGS- SE;. 0 PDOP i i
1880) [m] 1880) 1984) Tl

Jcel o 288 (5o 35m5 I ALY Ll dapmas i gy ¥ JLEY) lea aladinly Lgde (ulall  Jull
Sl Aoty & sead) Caplid) 383l (P,O) kil Gl s ddaiill oda chendind 5 Aahiid) oda by 5 ol
g gl

Mean =-2.574 m
Then (-2.574 m) is the changing factor for the Height of any point Above the Ellipsoid

(WGS — 1984) to the Height Above the Ellipsoid (Clarke — 1880) at the area of the University of
Technology, and the reverse is (2.574 m).

:(Conclusions and Recommendations) <ilua gill ¢ culalin.)
Dol LS Gl claliia)

A ded Ay ()~ dsan ) o LSy (2 mm) S Ayl Slea aladiuly Ayl 8 JUY) S Gl W
fadys pna Ciguie g 4o Jpeanl) 28 Ak S Cgaie il Lem s g Leie DBl gan o oS s
s dady Ay sed o) (e Adbin 5 43 Aiia

B b ) sl (WGS-1984) el 33el¥) G it S Qi) s o Jpemal 5
b LSy Ll (el st (Sars «(-2.574 m) &ads dum ) i€l daalall/ il al) dskial (Clarke-1880)
(3-dsa)
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el

Gt ) se 25 Vs S0 gk gliadl) IS LS o gihe sliad 8 Lgle Gl ¢l a5 lad) L) &5
e pladinly Ll 38a 5 & sdd) eliadll G ook s s o) B Zl oS e S 5Ly
Jgeluall LY e Juaa)

Sy @l e pus Ay daey JUE) Slea b caaid) ot ) el pe diale xodl i Y
aeliall ¥l e Jusay)

O ESs 330 5 Juadl Jsatl) Jalae oo Letas il il @585 (383 (alise Juid les plasinly candl) Gulayy ¢
cendbe Juid les alasild

: (Abbreviations) &l a3

B.M Bench Mark

T.P. Turning Point

R.L. Reduced Level

M.S.L. Mean Sea Level

GPS Global Positioning System
WGS - 1984 World Geodetic System 1984
HAE Height Above Ellipsoid
PDOP Position Dilution Of Precision
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