
J.sf$ J& J,,*Lill ,r1.9l.tl e$ll X3.lt

Jr* {,r;rJ,(;lr
4Jt rrfl g!,ir if 6:t&-,tt

a*lr ur.,;Jr.9

,-./l ,fl/l r.e)l ,t3l
a

i.-LJtuL-)lt
YA..lr-1.U1a-(ij,.c.)

fffoAoY:,-iila
rrrlYYV.u6Li

btnpo &h$^\o€S*[crs &o$do &beJ'^$o per fo.:t

rl.:cl

o.rJ>t(Jt J44 J..6r .,pJr{lt

:..rtJJli)lj;
qlut a;:rltilult

\,,11\l\A-1o saldl i+.,tAtr+I - (J*L.lJL



i+Jl+t UrJyt i.sulr

i^r 't, , ,..1r,,JJJ) oJIJJ

4ii/t ;et-6t crl 4:$l**h*Jl 6rJir1 Or 6lLii-ryl .Jh, ce,iJ*ll &L$ll

4*"t'l-,llt crl-^Jt -tl J#$ i GIS itli+I nriJJrajl rui 4",iil

.r*tlg Jl tl.El
o.rDlSll ao.. ri€ r

Y..1,-rl



i-._ct-L" .I

dL,3-,1 Jl 6\6-" oUl+ _rkjil, AsJ.,-J dx_Al 6J,i." lt, 6-*Sjt a-=LJt drri

uk - i1*:,ut aj-,25 Jt ,D:.1 c 6ri.,.o crl*Jr- t:LJii^.9lij ori..,lJt
;;rrs gpG.3 e$-J q:t-L"LJl alrii..,Lr 4$tS^ll c.rEt$ ++Jt*: g;j$ etJ=ri.g]^|ilt d !-t-l:.-ll dt51*,,j1 .si .rJr rj.+$ll . t{iG#Li *i .l- .:sl3 6;*.a!
o* J*Slt -Jl dll:S3 t<+l 

"+tt 
i.JJ .ill3 i-_!t:4$-ill (_r!.,.r c 6;tryl3

J$SJI !+lfiil ,jJtll alrii..,l"r3 &- qJr,.,lLir 6L{ 6.rlt3 k+Jl+ rpf crEl+lr
4#l 'i+ll cJl* Jr^lt etL+ dlxll llA dr_r cl.jl: d!!gl, rr.ll o.
i,"fui . iHr ^ ,J Cu. eB $_l (Geographic Information System GIS)

.(PC) 4:;^-i.;ltr tai" (Mini & Workstation) 6-u5jt ?-,tdl

, i iJ r.i.t

.t++ pll.:lt alr{iul *,.,rjlt 4t-J[ll J, qj^ L}S rriat atlilJ;;iS c,eF .+g

ts! t^S 4iil.i.- OS4*i dJ*rll ge l;*yn JISYI , i'-oill f-i

3t+ElJ d+lr3J J*II{J ,.-ujii! iJl*is a*-re a&,s a+fAl drLJlrrt} d}j
Cfs C L.q:lt ,jre .rUJ . 43;.slt cil+$ilt fhii.l+;,iils.ll sil.rJ,lrill , ir'i:
rl.cl i r cLFLLllJ Jlllt dn a 6rcL*al 6ur:,e (otoslU+,) JAI&

."k!.rriS l.tlJlj o. oS^lJ , 6+Ff,jl .hLill

6*tiJ &lsi" *lF: Uyi ,[si oa
. -il 'i-lt r!\i, .-/ r L ll1 ol-3JJlr dliill

ulrt,"-ll3 e^l_dtr ,.:l '!r+jl +Lll C+rSt oc ;A $ystem) /A;ll
+j::lt rJ^F $ill e.+:lt 4+Jt a*,,lJJl g.c . ir€ll l\rr r.ur.., . a,l+-:+-llj
+S! r$L,l ,-irsll ha 3.-i lJ d+JtJ dt*ill Jl.B-yt clhs3 l' .!!.:ltj gg^yt

.cs*FYt 6:etJt crtig.tnlt, J,"3i" ll d-tal dl1+- ,5A sJt cr6+Ejt

. i,l'ii o & c1$..iltj j,J-iJl crlLc etij d ,jt finformationt atu.oL.lt
4ii.-jl drtt+ll Ji i" rlt^ll i*,,lJJl+ 6jt+^ afSr":r {.!,"l*,,yl el3-, crt-rt4Jl

ui .J+J a*,,lJJl O^ .irdl oLi dIIi] ( drlJl-,16ll .r:i olLc, "JIJ ,rlc ;:cL^,,*Jt



,Jiklt crl+Lc ."J rsJtlt JL-jiy dlJi3 .
.(GIS) Jt LJ,-LI. ,t+ .J c,lrr,Jt

oL &-Jt e-+i rJ,iUl cJ$ y:t
i.Jli-r.-,- i ;rli,,i q#lr c+Sjrlr-,

thii-,Yl dlYl.1r.f

ll 9^.}" r-o-. r^ Ctc ./ r-il.uYl . i. r ,s+s (Ceogrophid Ut. I
+iill cltS.,.iYl G*aJJ c"rp.=N i_iJJ*^ dl"-U-b. ibJqrs . i. ,l
JlrtYlr ot-r'.,,Jt .rt i- _r (polygons) qJ^.a^lr, (Lines) +;ur, (points)

'u;-'rl1'r

eyl e+*. inUl a,llill cli: . ilii q dl# &lS:. d^., ar* ellorlt Op irl*-:Jl 
o,r_l

.r-il.uYl a-c,J^+- g.r is-lS^Jl crlCI-Jl +,,-.t,

q5ill 4.I^tsi.ll i*.n\l .i:_E cJ tDu.jl iJri:SJ 6$,L atlrtl 13E ,i#j; r:yf;. u]
.- juxr r*; icr

c:Y11: + oi artrriul di: :is , etollo FiJt c)t , t4:tit:,5i,-t o

{cJYY' dlS.J ,i*:+ ( U"r,.*liJt LihsdJ . 4;cU.-lt .lrSf ,,s UJfi i!.lt

t"'l uJl i.lJ .)l t L;ult t I e,all e ,il Nl a

i <tto J4i4 L4tpt fu g:,alc c ,Jr"S,lL.J O!.-Ctt Jl fl-Jl U"l+ill
LAi$s d y L ealt a.ol ,lt-t AEtt *! L nll o iolL^l a
. :*^ Cl lihi-ll ul-..,jyl 6t+:. d.rYl+^ os ;.iliiJl crL.slt Cri:_, laJl-B.,lJ

.la;gej . i-rtu"Jlj crYl; a.=.-JlS

? # tn q &tdlt i AtAJt atalr.tt ftE ftlii*li,,.aa4-Wr.bsr*iJtj al;bitt 4* ti*.a ftb *J uJt Zil,2l &rt, c,t ,tL olt , e.,rrr,

.tJntJl als,:tc+al ltai,il l|ril $l t+ fb yt AiLZt l4 ;JalB

flr:,41 ,11 t -1liJl *s rl-,g,tts,'s&L: Jt a1. Lg.1 rtlyts ot*1t
/A; 1.t;;*t 4. i;1ti.lq tub-a j's yfl afi*- AUtioA ,j lrrlfirtt-riAt
.l*&iJt #e N ftNt t# -W dt i::yJt aE , i;ltr;att eilaJt Att

* ,rt e:l:Jl ttlht ctfi ;JJJ,A dL4.Jt ioJ*?,a a+J tjt .UZ*lt ti **f l#, tJ* P alnjajglt s. io3 1. ij*l oja g:.i , iJLrJlo.u
Sgelt sy erri g gx-iJt eiJ4;tt dt l4 t ii.fr*ll clb|iyb a6Ail 4ncjri'it frati .rJlt 4*LJ UtJtJtJ at;La$g LsfiJb at+itJtJ cfufjdl



\f.i t.S (Binary) s#: ,JS., cr& ;J,AU:f l Jt ,J.+..-1, eji: drtJi^tSJLi
,..J+.A Jl.iijYl irj.s. 4!-,-dl o:a crllj 1- ,.Fly . a:;'j.-ll gl3ill _,1q.-

.d.rlJ'ulSll o.$ U",3 rli3;l

.y': (Global Positioning System GPS) Cr:Jr +s eE ci!.tr- .:
eU+.Ul; . r.Jl CL, .,r ksEi:l_r ef_rtt-OSSf q.silJ a.!.rr ljy_e
o.u chY ,''6\Ll qsill i:Fj.-Jl elll cl^ r$ :.lc ,rb d-...-.,,r.L,3^

.oFlJiYl

l*t_F 
"J. "+ clt

el;p,l :+ elll_l .

l{-i.-,-i1 tAJ*."i3

;.pt! dS,ii i-l:Ull

JL.S-YIJ a.-l.sll &L_Cl orA d,"=- Ce" cjf,..o-lt l.tS+
i*,,,I-.;.:lJ t3.:dl .irdl dx "+1.-: J.s: 4i.-.-i.j
d+i U J#l o3a ,+ c.l+lJl dF 6J#S ic_5*a-
l.jtJslt i-c. n +- glj c iilii^ crJL k}LlJ L{j-ll,-J

.4;slJi+ll dJ-J,^ll et!'l i Ltaj i-,:r;c

ii..,'aiSll.LjlJill l-t

. qlt;Od.ll l,5lJ'i,JlS . d*.,|.lsll L_l*_l- f.$ sJl j,SlJSll ;,c * +- oaq-l+Jl r3'\-llJ . i.uS-Jl ,lj.tillr r. 4gfSf i,LfijiJ e .,l:t_;yt oyt-,j-,l3
t<*lr-i ;l1c etlill ol-rJ,- 6.:cl^6 Jl LjlJill o.ra dlsrt * , .... c !-.11.:yl1
rs.l3 e"Lri^ i .,'ltLYtr u{#lilt +r, g*: J *, (Digitizing) 6i!^tl

.r.:l3 !i-l tUai3

ait rtr rttll sl\tatt I
+i-guJl- elAli,.ylJ u,,,#Li.Jt , ;n: r ;r* ,lgrllt atit uJt ia*,,g dL;ttti*;i lbte 4n A k2;l $ # L|JJTJ * pd dsa t,.s . Uaie
c# u4 ilrtslt irti;.,.yr u.r,jfuJ ( ;Jitu 4Jtfu i-o6 fl ojfl JJJH+arr

.;l*tt aubltt



s.glj+ll &LrJt.-tl fUil cp st .Jr. .tl 
-,)Jl,a,r . i

allr,Jli L-tJl l:_,,ill OL.'- ,1 L.,Li:\l ,.Jr= rF, crLJ,^lt ;t9l pli U*
6sti . ,-.r^,tr^ll JtJill lLiiy cj:*_dl cl+r rt- ;oGSJt3 1J)iJlJ +:ry;rJr3
ci.ilS !-^l<_l aiill .tjJp.lllj aJJl , i. ^'r la;y . eLsJJr L*t:.rtt J..u
. Lrl^irll d.l-,pY 4$t_l_16++ edl&jl ciils L I< 4<+r.l6J#S a,^r^Jl c.rl- J,-ll

a-iJJ,'-Jl .5FYl oLrJJl _;:l-.aa .,:.'i e 4pl-i+ll crl-3l,^lt C}; Ofr+
"iA Glc. d."-sll CfuJ., u,UrE... ll qgJ crLdls^yl5 crl-:l.rJl ,-,..,-l ,UL,
6- c:t-:JJt dr$ - 1;.-.-$ll cil* &^Jt dl:i5 . 6:.r& cj:l*,,y t.:t- J,^lt
4-Lill eL &-ll ,J.,-J=l - ;rl*-.Jt . ihi. o. -*1-]l rl-rill - 6$yr el3riJl

'r.:l-,an iIfi OS^JJ 4id n+ll €L ej,-ll ett- e ,_Sl-illl cF-pY. 'fr."-ll s9J
(sjl oL J,-ll

t+ i,e Jk iiryl 't - t

OS.t-f L f./i O€Jt.,ai .,le cb.aJt 4;.s3 4ii."j' dl+ .+ i1c, JL.fi."yt -i-r,:
drl- ql,^ll dlo,l 4+-jl1+ ;*s 4FAi c.,lr 4jl+-t'- -$':_l , "4rn J.jtJell c.t*l.5ll
e+&J= c 6-*5ll J.-jl drL:,t"".J c 6!il1 {!.rll-9. nl:ll ,"!r-tll qg^,,,r4+lJi+ll

.,lc. , cJil.,..,jl ua taJ.rca ol;rilJl, crlJittll, a+,j.-lt elJilt At-1,9 r.a;Jl
gt3ilt ++ ,l 't'30,000 .1. JKi ,Jl :..-JJt a.:L,- ,J.lJ r i.c.Ul ;l:^
elr"ll .J 3 ,Jt: SPOT g",iJrlr \F-i-il eEJr d e10 !r alJt d;.-:r

:$a 6.:.,-:^ ytS.il crll-Jl o*l_l . ,qdl ++"_ull iFj.-ll

#: dSl ..Jr 4+S-Jt cltJ.s^lt Jt .:.-: qeilt . q,j.al et3ilt JJ,,.- .i
J Jl o-rA r+*fi . .rl-1ii Ji i.tji-. At;di ,,.ic ,J*;_, (Binary)

.!+^j 6_H+S diti^l3 crL:JJt iF; tS r:l+^<f

j*"I c +JL" i:....,t""- -11 .,sl1ely ;l +"4i # ..rle j=j , L-_r+ : r.o.*,
i !51 l*Je +i.-ll 61ltsl _l_1.- i!: a,+,'=: l(i(o,',.r- a-6JL JJ,.-ll ola

.t++"t 6 $.- Ll,'. J isL"- OSl3 . L e Uf hjl

!.6.lrs:-,l OS+ 
":ll 

a31oil .Iit^..-dt 6rsl tajl . q.-iJJl crty^lSJt
4J51.'i\l JJ,^-IL k$,,lil: _F^Lll ,i,..-,ll g,bl_;.y \H-), Ait^., rJ.



4J- JJrl. I gUt+rJl f-t

ahi.i*,L c-5,...*ll L.J.+^ d;c i';jEll !l:"+ll eu$l cJ.+- .rs 6_,r!r c+_,
4+Ui qtil c11..:'j-, 11S c9-.;s UJ+t $ill3 A:*iilll drl3ryl Ur {-cJ-+-
i.:c'l-I Jl ta.lL:ll l+-l . a*,,lJJl L-l:-l+ 4l$!l . iri.'--yll-l 4$1-,.-:YlJ

c4 a+ts":t crlJl l+_r e+ aiHl qLll 
.F,e: !_ryl aLll i etliilt c.,ril-.

c.,EL ct SrliLYl 4$ts^t ftLrll ers1 6 , U_l+jl etllrtl oJA g.c t6.-+ L
gj.t ;;r.,ilr" klrl-l OS"J d+.: r, i.iI; crlylr- rrljs ..+ 613q._5Jl CJUl.rll

.cS>l 6;n 1al1-=:l 6.:1lcY i-=.lJl

n+gt+l+lt drt.J&.rll ptEj ci3tts3 .o

Data Input orlL-tl dl3rl l-s

6.rl! os ci-lJr + J.Llt .i+ll_, A.^-tijt cjL &^lt Cj^+ 4+LJt o:l i,,,i

eJl Jl #-,.itS 6jL* ,itt 3t:si"t, gli:yl o!l^c fJ+i F *: ol-_rJ*^
.Ju.: 6.t;'rl fuln"Yl cpt cl" 6S1,. JF .9Jt elri:."L Ji cih +r :i
r 1.6.3i.: i-. *.F_r cr!.t*^!t dilJij tjt .-b t\i.'i.!Jt dl;! a.i$i- a-L:i cl. crt+t -lrjtilYl ol-ii irS-n c.,:lsi ,ty, eUiy o\.ui!l cr"+ 19J$ gtr:_ yt u4,+ (dJ
1.6j^ eisll3 +l-dll aJjl d:J^aYl 1i ,lu- - ldlr:J$^ll olt*Jl qF! ru.ii Ji

")^,Jl 
6 {isXl d=l!J E}b Cf=I

Data Management ci+h-.li -cJh,! l-o

JS& k+$Jll ellS, o!L,-I &iJtr rl^yl uJ 6.jjt Jl eLlnll a::,i, ll 6E=l,:[t J] e*i] el;p.l Jt gE-l l.S . laoilI ell ,J:--df o.-3; L]J6s^J +l. )L J,iL.ll sli:ll C^.^ILS a-:E ll &L-ell ),c, k+" SLll ti+,. klli"l i Ctc+&i c13a.l 63; gLrr- Yl cga*1 ,.+ +:i tX . _,2"y1 f-i l.lt cD!&j cl..r;.l pi
.crl*_eJJJ cJryt 6^;lt i;J^,J eti.-tCl d L:Fy .11X A+:X

rttl_9 {.I-Hl otll-J A.sJl^ll r.JLc,i ,.t-+ cl;r;l ."Jl Lrlr-l a,,.:..t,,Jl 6E1 l.S
i -iL".ll ei asJi,i" crt-*..r 1-6j# qp a-t-6j* 6+rrtl eL:JJt cJ,. i.cJ*+.

.aiJJl ,J$Jl a;Le



(Interactive) C.+-r dits^ dLiiu tdr"lri el!,lr eA ot^:Lrll 0., Li^+-. u1

ir^ !i +il a.EJ tuj ,syt&- L .Jr d:-C # ,:\+,nt' .ip r+ c+=
.Ar JLll ol;tJt

Data Analysis c,gln-lt ,j1S: f-o

LLr ^\l ;c : *,li^ll ,--i$l Jt ,J_r-:ll .y' elliilt al.'i.i..,t d,. 4*-,JjJJl A+L=lf Olel5l ,"'r- 0. 6++ crLs. p4 pt.titt 6ls olUI!3 tiU 1:;Cf s+Clo!$till: n\]sill olJ+ll a-!,LYl cilll^Jt ;.relJ ,*lc ;..,itf ogll-*Jt

1$i, 4Jc-i 41il o-i i.]ctilt "*l ari:- (.j$ Jt cjr-jj ar.jt-ll eyJLnllr
ajtCl dlS.$Yl etir3 er3,.ilJ {i$r ElSl-s^ Jl 6rc1il1+ yJ,..-J .qi}eJ D1+j1,

ihi * i- d i-:till cj>t*niil rr,^_, .i.r,fU:r lult "Fl (#l c.t+lJs)J
cj"in crLJ,^ll el rii-13 a-tL'YtJ ,.;l&]r I+JJ| c..)*e.J .;.r-ri.:r oLJj,^jr
o^ cll. -xpr rLrYl ;$'i A+Ulf cll.S: :',-iJt .jLilt e-$_r dtut

.ill.rillJ 6JJSSll o):x+nll

Data Output srtilr-rll 6t.;ril $4

FJJ Crl.sl->iYl ,rb lJ-..--tl 4Ly *.i: g:;:Jl 6i-rt1 .!,:ii: aL;n :,;
s s;\irJ1, O+l=kJt, JlJill q,,jt a a1*l u/,J*,,s^ll qK* ; ds:Lilt crl;t -I
.tljYl-r dLS,iYlJ u*ulill_, EtJill Cp ;r&L ytS.,if .-rr+iult oia i=ij ,'t-
dlS..iYlJ ili,-ll cJ:l.r+lll oli;i;ll .,Jc, qy.- {L-i^ll 5i ;;rJt :.;l&Jt_r
arl^tl1 65[, d,#J (4 dSlr; eI ... crt;ili.ilt3 crt+D*Jtr plryt & {:is+Grtlt

.16;r crE)-'jt,

a4tAlt €ruJ!-ll fl}i titjn .1

iuti tar.e,s: ..,r:ll ou &:lt d^ djUt ,Sll !Jl-*:-l cJ ell.,]r i**i dLL.,Li'rl1 ,Jt* o.i l.gi"l 
o:tr 6J*Sll A^Fll \i6 d dJs_r-t a..-tilt ctU3[-tr

eG: ,.t' *t + gllt 6:>Jll -,1 
J"3^lt3 sil,aJt ,i3f a-U.-: &till: &tsi^lt

.,:l-F]l ,.,t:.-ol rLi iiJUrlll'..lt-,| LJSL:, ll .JJHI
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(:l &i , ihi c atlt (5-i furyll" clllsj 4$t-Lj rtrl j &tS3. , i. r* rlHl Oli
4J-|c ieli! crl+t^X rli rl:cl Jt eU=l liar aiL.t'^ dF rBlCl Sl e &lJl

.td# t-$ d*."nllJ

sts L6- o$'Jl 6^ &t,'ilt e-!ls ai$i* c:)+$,t errl elJ"ilt c.ri! dllss_r

6*;.:l-lLl3 i;itti-ll3 JlJill q,rit,.4 ellY ';..i.;, cl-rii-I3 l.:-t3 \&3 krr-
dEJ Ld+*- O^ i:tlLYl st;6.:rt,* trt-ils rc,$ 3i 6.i:."o qli: crlt-
ayoi eo* (5) ds.ill3 . Jl*I-Yl 4*,J-,J aL- a!t'- 6rc'ti pt.till jS..l,;

,.F! L+ onrlx s:ll5 +lJri+ll ci\-3lJl etlil Uj.

Ailsll cJ4Jiil l-l

ai$ & lt-rit cr. i-c.r +- 6iis: Jt g:3g 6Jlr:^ll l++jrislt al.'r'r..J ,.;t

orA d -rajd d.,!_dl ..J LJ"J L ,J;Ji3l ,Jt tn_):+ ,fr} ,,Jl ci$jXt_'
.Jl g.$ q+j-9l$ll oil al.r'r..'l Oi 1.S g {rrili'ill erJ.-i*,,Yl elsi-L gJt+lJl

'crLrl- J LJP'YI O+"iAill

i;1slt ;rt''; l-1

dl_r .!ujl o+c aiitJJt :l1Jt i--rJtl i^ri'r \13;-).J.;^lt a-1. lJl r-\.,L: r-r!

;3:t! 1p;Ii:ll &l*,Jl a,s: C eL<," jt+,t d,yt+- os eLsiJ c+rfr_r atl.ilt le r jl
C+.f,J U" {, l-l#S Elll I'ei gl!!,,,!Li, g15 dljsYl g".*i $s ri tl;t-:. 1.r:c

.aifi. crYh.,"+ il-t" 6cti! o;l*fi-l o! u*-3hll3 Cutti-ll3 O$sUl

.3t-.J'b.e!l rL^r':*t iJ34,,r'l'-l

rtliill aJii ., atlJl .rLj,- 6.uLi.r i---tJl &!-t -lt jti:l c5;J^c .x Oi .+
4+;r., :{p-l cl-_!+ t-. cil+ul C-LiJ a*,,Jeii 4+JJl o1-alLr-ll ehiS^,tr
+-rl cs.rll d.,I-ell .d t(*t ci\r,i cl;+lj Ll:l.l;t"tS dt!.t*Jl orA 6. JttJl

dJ! ar:.r'.'J1
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st{Jr.Jl 4iis i.13a,-, t-1

(.rl.rt,-o 6.r.1!;i6.,ii 6 tr-r* 
\FJl 6 l*Sll C.i,.1g..,,3ll .y' flhjf f:f_r" *f lJ.Li-ll3 &.,ill ot+Lo 6;^+ k, c-r.-a3,'!-i aJJS_*_, i. . .:, e+sJ 6J*Sqlr: 'Jl c+^+J LE-;.ulr o+i .-'i:lr u,,ii d: . c+s:o[J ,$r-di, 4JL*Jr_l

#t o$-Clr olJl;Ell3 . 6r\ii lt :rr;-ti or-J: oE;i::llS s LUI
'tl+J, rtly e A-iEi^ Jst+ t<J+_l oS.J . _;l;,ilt 3,,.iLa3 cJJEti^ll k++.lilii^ Gl.uY ;'_l+-l ll o!-t*Jt e^+ ur 6lELyl d,+i 1* . l;JLc' :.iJ:-ll

r:rt..Jh-ll a+s+ f-Jrh: o-1

-I -Slll_r j.irll3 eUiYt iF 1;Jti a.a.4i3^ ol;t - 6:c1J .,Jt cj*r--dt .j
& ;_,,Stt 6. i.rt! a+y + y dlhl3 , iloayl ,,J qL; fsu :+:+ r r-r.la^.,)l3
{,l,tl..-ll *:+i: Or-u:i rJc A.^+Ell *\&3ll it;*t, U*"ff, +Ilf eJb ,+lr, s L$:oJt cg.:lt, a5J. lJl c,r;r J Ljxi .1y;Ldt *l_;p.l dlJ.:s3

.+r+ ,+.tS 3i .rl:c'] Jl ;.rlJl gj.:;.rLiJl rlur-i is6l

PUiiJl et 'rtr'n 6'rcLi rhe, 'v

Relational Database systems (RDBS) a,iLil*Jr or-rlJr cl:+ $,1
C- &t,3J1i O+.rr, tt g-..i .--63 4;rlJn+lt drt-j,-jl rllii Cr. ij++ V ,5
-Pg 1* . iilii-o olJ-i6+i 3i oLrJ,- 4S+.i Ji eE * r3(t os b_t_t o!t-
dL,l3, aiEi.^ll GIS Jl i-l,ii cJ+ rt 4$ts^ll AJJi os i,-} crl,"r
oF cILl 6 ;.^lnYr ois+ u,-LJt Relational Database Interface (RDBI)

.Gt^ sL^ll elr+ .1. iJ+'^ tJ+ dl+s^ JHn GIS i..tii g-ri3^".

cl+Estt 6.rt! crU3&.A

iiil-r.l c,.t6-...,Yt_, y.islf o,. Uli Aili5. a.LL$. 6* ;.ulilt 6 fi
.aij_ry_r at}ilt 315t a-c;*, d*.i y C+*,,



(Layers) Ai- l+Jl eilJ^tll
(Attributes) otJI a"i.-ril ,Jj.+ll

c.rlll*.i.lt 4-cS.

clLit*}til atg .t

CJ ASi^l olt - :La dis-.i tuslJi+ll eL J,^ll d!, i c.,qt-Jt Ui:
.Vector 4+e+L cilt -, Raster

Raster e.,"^tt i.Sg c,tlh' \-1

q.l1.,J a.L,l3a d+i,ii A.^.,, _li .i.+l rsu3 ih (.li"; (5a CJI 1$ o!.t,."
f-+i ..*r (... , a=.." ^ 6lj^a . o.r,:..- J^! EJJ"-) 4:*i3Jisill j q'+
. 4Sr.i ,JS,i *,Jr a+JE e.^".It a-(r.i crl;t"* ..,ti . ,.-r-..,Ls1t o.i iejiiI JS
COlumn.tyLc 6-tti3 LL-.ty rr-r pilqgl 6-,,_l: t4ic Jl iili dS d4+'

-ot L:.) 4iEi,-ll olJl dS.,S 6J3J1 J.-oEs U,. {eJ,^+. cjS: Row {-ir*a3

.(.tri:-t ,t r

. ;J#l ,j,".-a ol3is-Jl L &.ll el3 j .,Jc, :,Clu_ i-,;-fa -;*airq 1^..J1 dts i
'.-.!'c' d$ llclj.oll Jt^6Yl crlt - 6.:-i ;;-r-ll djls ljl d13^ll ,J:+-, .sLi

4$_l .1" 6_.1Lre 6-,1 Jl cits lrt3 .:.r=* g_r d .rtyt c.r lrj+ gF.3 6-l q.-

.rJe 6:''-o ili:6e pn-all gi"l&il 1^S .!j 6_;ga l^.io cJS OF i^q.,*..
!\lr g^ ;J-Jd .t3Jt LlBi.$ . 44$ r.el u+ a-tit ds d"5 ctht 4gs_elt

.6JJt+LIl Ql.Jt g A-cJ*+^ CL:^Il d^J t.S 6_;jts3^ll

Vector +6P. oqb Y-l

..r 4!*l trJ.-,1-:rr cl.3ii aJJ #: ,rb (-I-:.j ,F€3 A:€:^lt di+tJl Li
i*^.,, dSJ (... . crth. ,-ir!.o. il*-) 

"$dt 
3l osl;Ejt_.fSl :l.:c)t qJ3l-j

o Li . ,&ii dts.il i:)3i dE"i6r y,X. al1it.syt e" Ou+3; d!-rr s.:
.eL.b^



elli3 ost.,p;,Jl clt cJ&.Jt ee i LUI i.tslTt i, La*i B;.lrl (l) &+r
ttrg L.-r*..!l +^.li:tl rils iJi.aJtJ 6J#sJt Ue+ir J

(1e90 eb 156 rr'lr- rlG:FrFq

qrtS;.tt oL-grr,^tt etsi sre c,tdlrJt hlJi dLi.il . t .

P lL.] .# c.i15 c.rJl k,:il allL- Jt !; aror;ri;ll crL J,*ll rt!.i e^.{c!.:Jt, f,#sll d Ld^ crr,,ailt 6ruLyl3 orlr LJt "i ,r-n-,r i'*:;s.o t.ra3

:oa JL{.it i3}3 }+t-ill t+l3 J*+"iltr

Exact Matching ,pt-lt lrtJilt r - r .

+t-:t o11t-, GL C qslJi+ dJL* o-;: d.tJL..- .t,.3 sic o3lll .S.i.,j dJ,.i. ril ila*l-* a!*.,r]+jr nJ,Ju- c.tJr dB G i,' Jiidt j
.O*iUl

r e,*i- elii"lll qljrJt jtJE +jriiJr 4iJL
ARCINFO IBM D.G, PRIME, VAX Vector

DELTAMAP S['N, HP Vector
INFOMAP VAX Vector

IN IERGRAPH VAX, IBM Vector
MAPS VAX, PRIME Vector
SICAD SIMENS Vector

SYSSCAN VAX Vector
GeoBASED VAX Vector

SYSTL,M6OO VAX Vector
ARC/INFO IBM AT Vector

SPANS IBM AT Vector
INI.URMAP II IBM AT Vector

ERDAS IBM AT Raster
IL WIS IBM AT Vector & Raster
PAMAP IBM AT Raster
TDRISI IBM AT Raster



Hierarchical matching dJeltlitJilt y-! .

l-$c *+-i c.ISt 6 lo.' ..+ .,ll 6Jii..a .,tl!+ a.-t.r!l d.t:L*Jt a^iL:L clll i!
k+lr _dl+"ll l1jl ct_,;;.t pi; J 6 A.rI$t astJl

Fuzry matching s#rjJt !,t.,;Elt r-t .

5 ': os r 6-r*5ll dl$ &lLi y 6+i-,-lt ,itr.:^lt .::.r= c.r:Sj;;sK oyLr qssi--r-.ryll .,tti-Jt :glls i+jtjl aL-JsJt +$l-ry cs-,6yt ,-i; 
-i!_= 

+lj rrJ{ iel qr-i c,,Ll.' Jl :3.r.s. uA . tJil rL f-j e .l':,- L!r,.-s^,
g_n::6tU 4^!-J^i..,in clhl 4$13J1 4-Jilt c.,r-i..-.r.= Jr dlLX y

.t'- OEil+J.sll U!..,31 ai

c5

B5



It,r. plAill ,.r* Ct i.ti."ft . t 'l

atJ.:Jt t.ra 4-r+ L eoi .-,^ rjJJ 6J+S olils.l a+ itJi+ll c.rL rl,^lt etli Oi
:i-ri_ l3t iJi-yt ,rlc, irl-:yt d):, ct {pt.l-lt crt^ J,_ll -;giJi

f...+tu fiL

fX,Y ol"r3lsrl drll aIfi .uc g_l-,r!l &,.-s-ll JA L

r... +s,Ja
!(A) aiLi^lt oi Class 1 4+;rl L_:r r+e &

f... crl te.yJl cili,atluA U
f+.... g_EJt L:.tl ,j,-; (A) :;l.i^lr o-i6.131ll ,_iusyl oa L

crL;JtJl ol_xl+ fA GIS i,stJi+lt rtl-.-r,lJt rt_!! d rr3 L.* Als-;l*di+ -tiJJt3 si.--9Jl3 dLilt tHlS& olt-jr .sle tJtJl Lj)ll oig,fr,
&*: Oi OS^i l-cJt< Jl aii.$. olt . _ri ;+"* aL;i + dJ.aslt e+ 1_-"
cs{l u-.1 e.-} 6+\} crlJl+i _9i cr$.Es-t ,i crt3al !r .r.';tl .'.:t+lollt oi q

.rl.,t+silj iJ+3* LaiYl
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Reconnaissance is>l.Lt*yt / uJ-oyt ilrl"Jt
n

(MSS 1988) 250.000:1 ,.p1+* AsJL*ll 4PU''ll -,fl."SYl Jr''' dJ'i i
Ari.l-,s..Jl-ill c.lsrll pliS 6$raY (100.000:1 o!s.) LJ+II JJ,'-I 'sll\(,

opl4ia Or;)J ari.l ,rg-i lltti JB..ba3 i $: dlt! ltSJJl lilJFll3 {Sl"'ll

.J Cltyr c,..*i {!.fJl o3a .1990 -lt+i d *l:Yt *.-filt 4' 250'000:1

&lJ,Jl l5.'ir-i i..:J {-!,ii i.lc,iJe rJ"s& td. dS litl]. J.ie AJiu
a+$I {*+$jl

alilr
-,*r_r)r diYl^,3_rr 

t". ;Hl
lirlJ,iJ+tll

qr+ Ji.rs$lt

'{Lu-o$' lieE .olt Jlfyl r-}a U-3t ai

ai}'i. J.ie fui.l."ill rDti Q;t5 {.r.;i;.rrj 156 a-e-94. L tl'-l f1r
a'L.)- 11696 aLJFII orA ,rr tnjt+t i #t d.rtLr)^Il * *.r +l Frur"i

.(l) ds,,ilt+ 0+r. rl l-.S Ulr*

ari" Li. aJo.. 53 .,i ,'J.." 
e,,$ ,fJt^lt dJhlt dlt*.S dli{ 

"J" 
dJl i

Jl lil:Yl+ 1995 - 1956 cl* t sJiill d)l3 qS.^lt etrrl 5++,5Jc a'iv'
el}ill l-t-ilt Ll .k l"+ crLts^ll qrs 6JlJ,rJl d.l+-PJ qg9tJ r.]u"ll cltsi
,.s+rly.-rr lxJf: iEJl ,yLr .rJt I,I+;1J oEli .3tti' Jl 449'fi i- rii $3Li. I

+Jt JESJI {iti^r SlCl liti^ll: t--f.ll oE#.Yl :nlll .5-6litL t d,
.LJ Js..all {iLl^ll: c+|.-r+llr
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Semi-Iletailed Ltr,aE$ a+^i / Lfi$ lll *ll

!-$t ,',t-.t' 50.000:1 up,l+L i+lr,-$ +$ a*.|f rl-r;t p: IL.-*lt orA d
dJ.: i e+5 6Jl3i. d.tlL e-^.ii CB.-l.r.Il q-il-ll {-. J.r: uiqi$ otJ*:t,
LANDSAT + SPOT 50.000:1 u,,1J6^ 1+1L.ll a+eu.all JL"syl )ss

.25.000:1 ,-*l+i. Lr+ )-9,at

) .J*r L"lJpll {iti.o criJl LilS 4itiiJ i,.j iJi.}" 24000,Jtr. jlsiJ i
.-t .

C.+ eJ,4r d+.., ej a+-S ejl 354 jg^j i e+F (2 ,JSl) ('S / AliJ- 3.5
.+r*Hl S-k;.l+ oLj,lJt 0-A r+t$ ,$'.-r {.r-.,;ill oLjL.

Soil Observations
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Detailed i.J.u.aiill / &lEJl ilr -lt
..

1+r-r qFil+tll euillr !+ll ,"J-i 10.000:1 gF![" qb-i: a-ilJ!] el_.p.| p3

U.)l^ 12000 gjl* l-i 2rS800 4isL*" l-1i-;Ei- dHl"l clJ.-t'.ll l-il-ll
Jla d\l.'i..,lJ .,ihFll jJl 10.000:1 g,"$" LrJq. rl"o r'rori.i..,l_9 4pts*^

-'*,-bs3 il r,..-r eJP 161 j*l i .qrlt+$| pltill 30.000:1 ,-*l+L !r+
.A*,,tlll AitL ,s!8 oil4iit ort-dt L3tJA

osl-r+ll ot-3,lJl etJ;.i d k+-J*, i: ar.+lf -$L d r,rJill crb;c d;!.3 iJ
.GIS

50 O 50 Im 150 200 Kilorns4erE

-

t-,
Ran0e Depl.



.,' o$;-rr cilrrhJ| C.Bio c.ile&rll 6.sti

Lq CLJJJI rt l-t$: l.S Llh,ai3ll i,^ aiEi* CjilE.,, r.J {a;ill {-,1;r 6o C.
dh.-ti3 

"& ,j",i6 uJUlt rtjo.ti+ iH. Ja t^S ++r+^ A-EJ- 41000 *."*
80 +_I4 L & 1{i. LEJ- 6 +r., e+F- dj4{,jt E.urI i1e dJ.ls

.z)e. _ts 4$ts" LJ,*

Level 1

Sites
Level2

Sites
Level3

Sites
Total
Sites

Profile Pits 380 1623 1736 3739
Auger Bores 3848 1,9131 15895 37874
Total 4228 19754 t7631 41613

$lil d g$; kjall*3 di^jJt qjAr+ crL d,.lt il. dlqlt tiA d6*, $l
:r,r.,'al;Yl-e lil crLl;r Jr CA g;:lt g lti'rlt dt3$lt ,rJo a-,.t+yf O!+ylY AJ+$ill ldlJ6.lt 6i ,n,r-, fa+,^Jt rrt:.lt oli qJjJt An#Uf e.*; Cxi4leJlrJl C.Ej d8i,.l Jl l+lJt drils dryjt,nlt o.ra ,.Je irS. yf 

..lr-93

rL-LYl oLrl.lt iF s+)r+ ell^j -yrtr: "J, .J.-i €Xt GIS .lf_r+l.Ortti.lt3 6ja3Laiyt tejs+* ,F-pJt Cr"-a+t-f .l.rriylJr

GIS ,,jl ill dd,. &.tl rt}j

t*t clJ.: OU.t .t' crtpt-tl alri.i..,t 
"J" 

-:+ qt'tJ,- ell- :_n D
cjs.ijli lSlS.lr cJtil+Jt oti .Ll ,_ilr, cruffi.l Ati, oU._rUlr

.6Ar,'lill o,tfLIlJ

.3*U f*, .te+ ill: C A$.-Jl LIJL dLilt 6lJt L r-r ,,r tS u
g'I':" t-f CHn r':nr u. car=;r,;lr &r-.-rl,.lr rL-Et iiF+{1"
!"I-il| Ii+4ll ol5 crU[rll 6.ul! gr lil -t,fiJi ,=r--.,I,-Jf B.rc1_.^.1

.diJl o+l lLr:.,.$ !+-tJl 6J6tS,t' l;jilt3



-' :4gi$ &lJEill d*itt sJ" A+et-i+$ dr..JLJl dA .g"r

:l-Jtill lliill JUeYI O*'+ .liYl ,.,r.r . Lr6ll r*rri $e .r-il.uYl .y.si 1.

g+J .'rr-r dEI lij+ GIS cp &l+ tlrr pc tl

c3tjliJl i.roLi rrs LJJi i&.,r-'r 1JJS 6,r," Li_,l,,- ,:,iJ D

cp3,lt^ll U*lfi^lt ,..- {.,,t}I {i}*i. t -- D

*t" ,J:."-'ll JDi rJ,. :(ol:laJl i.uE etir) A+i-llJl sstill u+.-,,Ii .Y

i ,1.r 6$&ll .;.I;EYI c5l a:$JF+ll ,l,fuls.lt .h:l.;ri'llr crt4h.ll' .drisfyl #jll liuFt r.lt-,r.lt+ qr^"lrll ,r q+ii3 ri qlU.:1

:u.ctj$t t3t JS.JI dLEi ds:.l{ {iIJl 1$

la*Fll d.,LJ, e.+ eil-i fiF-"q t-l$Jt + lSlt ill.ail pL-I .1

6.+ ils{ i d+. c-r3".,lJl ij4+l ijt ol-.oiJl Oji qL",Ls
&):ll i ls.l+^ alJ.41000 ,Jtr., -N Clr I+JFII &Lrb.
ir lr.jll cr$p c$ts.:6.+ eJIS: t:SIl Aits-j^ll di#t-.".
g-l; pl.Bi-la r-r.3^.1J1 ;;61 ,rlt Chemical Anlaysis JFii.Jl

.DataBase

6p t ;-!ill (J}i A*ilj^ A.tS. 53 J A,jilill oLjjJl dilii i .c4

.1995-19s6

rJtisY (fucView, Arclnfo, SPAIIS) ,y': GIS g-l;+ pl.sit u.
Cl lSlJAJl t4s i-.,lJ"ll 6l. r',rii Ct ar.*-:t .tst-F. &1...o1.
crl-otii;Yl3 Clill LSlJEr l5jr$l Jjl;li.It & a-.,t}t le t \Ltr

oL,r"i:ll3 t+rl*lt'9 drtr.lillr 4$t lt .rl3n.Yl:4$Ul Lil-.,*llr
sil{ill ell"iJlj ,r,,-al-;Yl dJYLri-lJ *cl-.fllr e+JliXlJ L-t;bYl

.!r.-rll c}f,lil|-r



dlJi+Jl dil4*Jt atls o$*;u rlriS-L EiJSJI DLa L+.lL-
.GIS

(r)Jr:ltr crl+JtJl ,t^_F.l.f GIS sjtJr+Jt CJL J,-lt rLlx rr4 o.

hJ], *J', ils.lt t++tst+ c.,!t,-tr ,sJe i._..jLJr a__lilr
Jl IJti. e!t'- ,i ;+.* I..!LA rslo d-9,-sJl 6ra f-_" t-C*
3i crglit-t ,l ot3,.,r ;qqJt c,r*U*.tr ,i, j"l oi,S* Gn.el*ill3 Ogil*asyl g+l ctl e.-j s!,i cjJ15
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