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Distortion in the Projections and the Systems of
Coordinates

Dr. Sbhan Arab Hmada Altaee
Teacher institute/Nineveh

Abstract:
We acquire in our work a great deal of our own work and specialty,

that’s to say , in Geography. It gives us knowledge to deal with the
syllabus itself and how to deal with the syllabus and the map , since the
latter represents the activities of human beings related the abilities which
can be shown on the map itself . these frequent phenomena come
throughout visual language ,thus , it requires full-undress taunting of any
location in the word to make any map for any part of world, We have to
select aspecific projection and its area and angel in the process of the
projection and the drawing it self .To limit this distortion that happens as
a result of the process of projection on the natural area in those three
dimensions , and the appearance of the wanted map and limiting and
reducing what can be reduced of these distortions which can be seen on
the plain area which has two dimensions .

This process urges the cartography to construct his choice,
depending on the choice of the projection for any known geographical
area .In choosing any projection , we have to be aware of knowing this
geographical or astronomical location for the country itself . and choosing
the suitable projection with the appearance of those projections in the
work itself .He should be aware of , also , the used coordinates in the
work itself to achieve his own aim , He should , also , be aware of the
accuracy in using those coordinates as known by )polar , Cartesian (and
the accuracy in applying the mathematical relationship which has
something to do with the projection itself and the number of these

coordinate on the map .
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He must be aware of the relationship axes of the plain and area the
geographical area and moving it for deciding and pointing to any point on
the earth which has a global shape .Maps which has small sizes are not
enough to make or achieve accuracy and know reasons of the exact
geographical coordinates .

Its necessary to know the negative sign in the coordinates and cure
it, starting from the scratch to be suitable for serving this purpose .

What urges me to make this simple work is to serve my

countrymen and the people around me and to my county .
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344



[ alas e (lgm ]

DAY Aleny s W (S3 Jladl ) s WDl D) lial daeals o))

ekl lgns Y Lyl Llee 8 opdill cilayy 3 s dal e saasdll el

B Al Slgagil) JSLia yeang Lo hlhu) HLas) oSeall (pad 2 saeleially dadadl) cllaay)
. Byohaiall yeg lgia Byelatall il glgw AY Jakea (pe Caasd

. Coordinate System  <lilaa Y Lol

c ol gl mhaddl o Ll adlse cudi 8 derdioal) GlEaY) Al
ey ellyg dpabially Gl cildlaal) e 2S5 Cage Wil ¢ Lig S )1 UK Lia i 134
Ll pres o by L1 . Gl pes 8 laaly L) B h Caa
- (Azimuthal Orthographic Pro) gusall bl lac L Laalasy)

Ssiall mhaad) Ao cibdlaay) dakaif .1
Coordinate Reference Systems On The Plane

dle & Jaall 385 A ddeall JSLEANS ¢ JSLEe (ge o130 Y e (b sy oLl
Ssiunal) mdacd) e clilaay) Aokl aladialy Lghads el (e ¢ Cartography sl
Lial) Jailese Ayl Lalad Zpcaliyll ddjeall 203 13 ¢ Lihadly dalisadl b dlexioadd)
b Al afge il Ladle diph LEIAY) A O Cigyeall (e . JSLEA s3a Jadily
a3 Jie (X,Y) cpae (83 mhae e adgall maas 4 Wllexind oSy (X,Y,2Z) £LAD
LAl 4 lgaladnn) (Sa dayhll sdag(Graph paper)calaadl Gy e L dbais adge
il adge Ll .(Grid Reference) cilespal) dus aldas (el o ot 430 alige aail
Slsay aaan aslh — DA A1 (65— (g8 mhaddl e Jasied) il ol b
Geographical ) (ihaall clilay) JUu aul ale Gl L say (Johlly (sl
e 23T age anye (e Qildilay) alai sjie L ) 4ilaYlg . (Coordinate Systems
+ Apaigl) JSLEWD) (e 58S dad AaDle d2ylaS Jasing 43ld ¢ Lalail) adlge digua

Llany) @bylas )l dega ddauls (Coordinate Geometry) ddlasy) duiglly
Spherical ) 45l duxigll dadagl Gulad) st blee il o mocar Wisus
o3 sale (Plane Coordinate Geometry) dgiwal cildilaay) duviay (Geometry
bl 13g) Ay . (gsime prhacw akad 1Y) g yaall mhau o J<am Al ciliasall gl
duaal @3 Laag ¢ (Circle) syl (Ellipse) omilill abaill Laag caga cnelhad Lual aag
il e gl dudyy b Ll

345



[ lgidlan) Aaaify Halouall 3 Aspadl )

: @H@M\@A\&L(M: *\J\:ﬂi\ ul
(Plane Cartesian Coordinates) sl saalaiall 43350 cldlaay) alas (1
@ (Plane Polar Coordinate) (sl (gplall) el clilaay) alas (2

! (Ssinal) Baalaiall A5\l cildlaay) Al (1

Lhall luld) diyhy dgsied) clilay) Ldal geal ¢ dale §ygemn adiiog
osnall Laay ¢ liae (yiifie (ysae ahalss Ak e omlasl Linear Measurement
L Al (<) Aedaliiall Lashadll (he (e sane Lial (35S @l L gaball gaally s
teb Lo s ol s
- SAY) e Ofiegenall (e US On a1
s 8 GAY) desenall aghi (et S dies degene (o i (6l adab o aan 22

. Baalg

DUa) 5aslsl) de sendl) Lagha ahalim Y .3

G Dl pdalin Cilinie ) dasivss Jaghad (e S5 o) (Sa alaill 138 o8 Gl
Al gl adaliing dasficen (piic ganall Jaghaa CuilS 13 diee dad @llia (Slg (paa lake
o desphall adlaidll il Hl dy . LobaeV) el By 8 S dadl o3y
s iy (Rectangular Coordinates)sislaiall cildlany) lgle lay Ally Jaihall
Plan Rectangular ) (gsieal) sasleiall 4yl cldlaayl alay e W laial
& ebadle (Sa pLEYly adgall G AL Li(Cartesian Coordinated Systems
-(5) Ja

-k > K
Ty Ly

% Xt
- % v 4 X
TW%’()‘( Q{; Y ) ; S&égﬁp(‘&b"‘

Maling P.19 : e
(5) Js&

(1) J.A.steers M.A ,"An Interoduction to the study of Map Projections:,University of
London Prees ITD,1970,P.235 .

346



[ alas e (lgm ]

bl Clany g 05 s Daileall S 3 Alaaiead) clElsY) Jglas
Ll aflge o aai Sy cdals dlee Laaal Jas Lgils )Y i Caai ) Lguia
IS5 -(3) JSall b LS Al chlay) sl Jexiad 3 dale a5 @ all ) dailly
ChLEY) gl 1 L deld) cie ol slat) el o axise Jiar L) ojllac) oSar a
P VIS 05 oy S (3 Alesiond]
X=Y,— s Gl al X+Y 4 do¥) gl
OX=Y, + gl wol XY, = ¢ Al sl
Plane Polar Coordinate System: ¢gsimali((gxlall) (bl cldlaay) allai (2

(6) JSa 3 LS L dglilly dileaalls pdgall saa il 18 b

84t bl (e
(6) Jsa
(At ¢ ABlucall) ggiosal) adadl) Cilfilany) allis
253 A alge Old ¢ (pygaall adalis ddai 4 (;,UAAJ\)'S)A)..&EOMJL@}
QOA 4hlls OA adluall ) LY 0
rA =0 (1-0)
0 = <QOA (2 - 0)
slo i 0 Ahll Gl olad) gl 1 0 (glus A Al clilaa) ded b el
Ll a +0 clualyl) ale i (griedl ohdll clilay) Kl aladiu) e pagl
aadlll i WL (Initial Line)OQ iyl Laall ge deludl cujie olai) (oS il
Slo sl oY elld L el e olail Bale S 0 Lghll uld s Lihally dallly
oS g dhs gl S Jleddl Gl e delldl e slail el oY) e
Lulall YY) aladial Al 4 el yn dlKad) (Sl ¢ (Reference Object)
Dkae¥) Sl b o sy 18 L Ll Gadll maas llall el oY Ay pSIY)
Pagg 5Y) Gyl alasi) 8 &gl (ald olad) Liaag

(1) D.H. Maling ,"Coordinate System And Map Projections",Op.ct,PP.18-19 .

347



E.@wnqhmgauuugﬁwm\)

p uSallyy Baalaiall Cildlaay) alss ) el cildlaay) sl cha Jagadl) .2
Trans Formation Form Polar Rectangular Coordinates And Vice Versa
dad )y opelladll e A b ciliha) ded gw D (7) K& e maay
P YIS e el (e el A Gle A Al il
OY 5 OX  (ysadls O Jea) ddads ) syl cllyg (X ,Y)

N s —
9. (. A7
. : e
Maling P.24 : ;e I S
() os

Baalaially dudadl) (pidlaay) dakasf
ASHide i O dea) a8 (el sl o odadl) plaill ules vie
rO: ol alaill b Lgliloa] dad of Lag Cilassall 35 allas ) Lghigas oSar obadl

ol
r= OA
3
0 =< YOA
3
X=AN=OM
=)
MA =NO =Y
AON i) (pe 2000 Bl 2 i) oy Sl
X=r.sin@ (3-0)
y=r.cosf (4-0)
B alainls & of (Sai bl sl ) saabeial) cillaay) plas Jigas Ll
;b

348



[ alas e (lgm ]

tanf = =

¥ (5-0)
=Y .sect (6 - 0)
r=x.sect (7-0)
Tt = x‘x"‘ y* (8-0)
sinf = -

T 9-0
cosf =7 ( )

r (10-0)

olail B gk el bl el o cudh 8 dualyll ) bs Jaaly
t YIS (gyan Wil ddyeall Lucal )l chutl) Wl ¢ Jladd) sl (g deladl ajie
O< A0x = 90° 8 (11-0)

Gl phad) Ao cldlaay) alas .3
Coordinate Refence System On The Sphere
Om Al ) mlacs dap0 Y . (Sphere) 85 i)V of ¢ Jablesal) &y (b ik
By 8 Lo Dyg alh g 1) Aarigh o Mg alalas Sy (gagmally Y gl
P oY) B dagdll pailiadl] (hag - Jailisdll
(1 km.6371=R) L)l jainy clalad¥) IS 8 WiSHe e win o) mhe o .1
-l byl G of ey 12ag
e oelail) Al (e Q) dgendl 8 ¢ Al A die BRI mlaw (ggiae e (e 1) L2
RIS
O Dghll) Al gl B8 mhaw o il A on Al aesd oS 23
@GS @il ol sl oy e, Lty deald) Lol Jska i (Central Angle
- Blall dahy (8 aodieall hrall cilfilaal) alas g Jeatics

Geographical Coordinates System D Alral)l aldlay) a4
Alai ol (o KU mhand) e lgaladinl o Al cildilany) Akl aad g a2l
il L Jshally mpadl o oY @lld L Ylewtia LajiSly Lpanl as Ldlaal) cillaay)
o (R =Z) Jadl cyls asl (Z) Gl sad) WL ddads &) adge daas (3 Clasg)
b (b ¢ o Joha bt e @S ady Jhea Gase B Jia slgin¥) bd o "Cag sl

(1)D.H.Maling ,"Coordinate System And Map Projections”,OP.CT,PP.23-24 .

349



[ lgidlan) Aaaify Halouall 3 Aspadl )

dlse o e . (00, 40) Adhaa cililaal ) Adaiill sday . Sl Kpe Jidies Legabalis
i () oly Jshall b e () Lliel ¢ (A, @) cuala¥) gopsialls a0a% (5331 Lalaal
cubel N ¢ jha Job hd ey @i sna Jehll dagha el Wlg (oagell 85
sayllilss Lalg caia corll ) aadlgll Laghaall (A-) 5, Ao Gy daBlll Laghaall (A+)5,L5Y)
(0D) )5l ol Angiall ilsall (=) 5 Adladdl lsall 1) yuds () oo

P YIS S e S () O B s 8 el

Ad = da F b (12 - 0)

Gl (s (0D) 551l Aacilly olaiV) (i g (8) S b LS (A, B) i ol 13l
: Lagi

Ad = b — da

93t alaall (e

(8) J<&
Johl) gl g ugially Jladdl & (2l yilga
t Legin Al Q8 elsin¥) ladd dilly cpilise aalasl b IS 1Y W
Ad = dba+ b (14 - 0)
Jsh ha e ook 4l on ddehll cilaall 5 Claa S iyl g
Hse w3 (Sa (4, B) oumsaal plasiulyy - (do) hea skl b ) daailly uilide
c el Al e V) Al b 5S mha le (658 Lalall doally 4k

s Agdjaal) cildlaayly Gsiwal) cldlanY) laa ¢ Al .5
Relationships Between The Plane Rectangular Coordinate And The
Geographical Coordinates :

13l (Y) @alall joadly ¢ iy — Gpdslaiy) 33k (X) ) sadl) of L
Sl (A) e o2 ) G Js¥) 0l ¢ Dgiad) i) alas 8 Cigia — Jlad slaaY)

350



[ alas e (lgm ]

clilaay) U & (Easting And  Northing) Yiess 6y caws e i .. (D) e
Liagee dalalitag daiioue Jaghads Jolall Jagladg apal) yilss isas Alla (A .+ dud)asl
Jodall ashaa oY) sl e (Y, X) ae G G2baad) Jladlly Gyall ol Bl e
Caslin g e Y iy ¢ opadadll Ak N pantig dua)¥) BSIL Jaad Jagha ce Bl
Grid ) clasall 4 Jladiy Jokhall aghad aliay (530 (True North) asal) Jledl) o
(Central Meridian) il Jshall lad Jled a9 saaly s 3 Y] leiw Yy (North
Dt g aiall Jledll (daly (9) JSal b LS adle Galaiall il 30 Jad Jladig
A<us s o Alaldll (a) Ll Jia (Angular Discrepancy) cibeyall i<ud haghad

. Jshall Ladg el

Trsa NMorth
G G G N G G G

T

w
/.

=
82 a1 ol (e °
(9) Js&

Jshall ilga slaily clayall Aud Jlad cp CNAY) aagy

(Gridconvergence) ety biwall dicgiy adlgall DAL Calins gl sday
L sas ¢ g Sl ) ol o Ak (gl align maail ajally Jshall cilas aadiods
@l LAl 3 Ll adlge paa3 & G aelid sday . Daihaad) i) aul ade Gl
Cagdle 45 QU Y Al Jlee By Tas Brall Guyladl
agdhaal)l lilay) o dawvigll Jlel) s 5l Lalial) @3 WIAY b L
Pl Gl 38IS ye
Cliladl e AulKa) Jijpn clldg ¢ QladY) gai Ugad) WIS Jay oapell jilga Joba .1
A g drca )
Lisesd B3kas Aralsy lileal 7 liad liliadl) Cilal L2
Ly ol ol G i oe ST 00 Y sy Aa)la (S s B Gl aw) 13
LAl o Gl A< caeadin) AL adlsdl st Alggay Lyl cililee
Byaslly dlasigial) Ganlially 4l sulall

351



[ gl o) Lakily ilaall b 4ssdl )

Gyé YL dalally i) bl o ) 5Layl b o) adge pas3 2y
pblE (e gn A BLEY) Al clilay) A< o) (Grid Origin) il dbais it
e ¢ Claded e lgale Ciji Loy ¢ lgakyla an) ) ddlaiall oy (& L) s
Aabiall Qpe igin (B Blle aag gl (False Origin) odls DU jaall aladiul gas
Wiasge 2Uail sSe LS LY Linge cililaay) IS osS ellyg
feling ¢ Aaal) Qa1 ae (3855 sy LSH Lgadlpe canaa 28 allall Jgo alaee oy
¢ (10) ISal) 3 LS ol Glaally lay) pahel clihia) ala cueas olld e
sl g ladl) A< s AUy Copay L ol iUyl allaills Cayay e llia 5aaial) dSLedl
Cila e Ay sl Lillany of 2€ (10-B) ddayladl (paiié ) |SI) culilaay L Jasiyg
IS 8 LS (aS500) 3 clasyall A0 dadea o lanall 038 s ¢ (aS100) als

.3)(10-A)
g | (a T
o 0| | o alsc 0| E |
< F G H" J K
0 ot 1
- {'Mf ﬁ”"}; o j B &JI o P
Pt ’@'.:‘_.;.:, ! ‘_FO i E_.Nr-i
o ;.‘é B '% {d | v W(l X ' Y . z |
i It “wn | 1 ' ' {
T Tt s
) i N (e 1 3
I\
y
B \ <=5
el / 1& NY[ T
| (35) ]
f = [ \
a | o tagwic | | |
o NYZe82 T T 7]
ol L i
Kraak P:80:ce =% o T R—— /
(10) J<é

3529 g hall hiall g8 Lo zoags Laball 38 (e Uaa axi Lo dadlad
o 8 Jakse JSI 505lal) Aol Aical)ll Bl e Talaie) a8l (e ai il cilga gl

. 93-82 U ¢ LB"L"“ )JAA-A‘( ‘L;S\)sj\ .L;§L.u) ‘_;\)S)IDISSR Lé‘d\,ud\ PPt (1)
(2)M.J.Kraak AndF.J.Ormeling,"Cartography Visualization Of Spatial Data,First
Publishers,London,1996,P.80 .

352



( alas e (lgm ]

Al Gl Adandn ol Ayslan cilyer a5 o 53 1AL A saaad) (eI e
o salal) o3¢l leadyl Alieg Jia @A) Alayladl Ll Ldlaadl 5ale (ayay d8ke
Slalain¥) @y clupaally Cpepad) (s alal 58 ligaall (ma 35a LhaY oY
Balall 2da (ye Bl

353



[ lgidlan) Aaaify Halouall 3 Aspadl )

: izl JJ\..AAM

. 1976¢ Jaks daals ¢ dary 3k LaiAlls dulaal) dadjaadl cAadld cpall aal deal
1980:SIMA goldas: Luijp . ((Laihal) Jadlese) 8185\ (galanll pind

Em:)m_.m.ﬁj:\;j\ daldl ¢ ana.«a.q JL.:AJ anac L.?_w:; dgana.d ¢ L@SAL L.;c
1980, )yl Cajladl

oY) Al Lgilas) callads Jaihad)l Jlasiad @yla () daad) ¢ deal moaw 5a5e
.1990
. 2005

A
2
3

5

6. Charles H. Deetz And Oscars. Adams" Element Of Map Projection”

Newyork:Greenwood press, Pubishers,1969 .

7. D.H. Maling ,”Coordinate Systems And Map Projection ”, Geochilip

and son limited ,1973 .

8. J.A.steers M.A ,"An Interoduction to the study of Map Projections:,

University of London Prees ITD,1970 .

9. M.J.Kraak And F.J. Ormeling, "Cartography Visualization Of Spatial

Data.  London: First Publishers, ,1996 .

: :\:’JJJ\ Sy PN

10. Arthur H. Robinson,” A new Map Projections :lts Development and

characteristics™ International year book of cartography, Vol.14,1974.

11. Mei-Ling,” The Role Projections, In Modern Map Desin",

Cartography, Vol.18, N0:2,1981

354



