# $
&
!

0%

%

12234(

‘()

(9



(9

/
0< 3==>4(
7
) @ *
* 09 ( 122A4(

?

OBC ! ( 122D4(

! E)

0 # #

4

O? !

(
0<,%4 *
()
<,%
(
<% *
9F :
()

* <’%

, 8
-?



$ %

8 (
<,% G 3(3( 7
2 & ' (
* (
I# OH! G | 3==34 0 J!

| 3==A4 0$@ 3===
., OH | BK 12234

< <LMO ! 3==D 4 M%)M

03@ 3==A4(7 <%

()

ON! 3==04(

2 0 !
G 3==34 OF 3==24
OP | ( 122D4 * OM  ( 122D4
0" | 122D4(

0" | 122D4 OF 3=0Q4 0" 3==Q4( 7

)
($

<,%(



Interface

N

Entrada e Integr. Consulta e Andlise Visualizagéo
Dados Espacial Plotagem

\ Geréncia Dados
Espaciais
< > BancodeDados

% o

G 3(BR)
0<,%4 !
@
<,%
6 (M
<,% 6
%
+
( % S !

03==A4 $@ 03==

0 G 3(14(

4(



Universo Universo Universo Universo
Ontolégico Formal Estrutural Implem.
G 3(1R9 (
7
( 0< ! 1220Q4($
/
0 4 ?
? 5 +
/
- o$! 3=T> 4
"F 0J ! ( 3==34(
* [ Q
"F-% OP ( 12214() *
$ A(
*
*
* ( 7
! (
)
<%BP 0% 04 0% =4
0% 324 , 0% 334(




(7
!
(7
0$ 14 *
0$ >4 0$ T4 *
! F M 0% 31 3D4(
(9 5
(P
() !
! (G
(7 ?
! (
!
0< ! 122Q4( < 6 ) ?
!
8 (
(9
* ' @
(7 6
|
- (9
(
? 0% 122240" U P 3==Q4 OF

122D4 OV!  3=0Q4( 9



(<

- o< 3==04
3() b
1( 77 *
(
(
6 (
0 & 3
4 #4(

0 #4(
$ < 03==0Q4 W6
56 + 78

#0) # O+ # # O#& #
# + 96/ 8
< & )
+ ( & )
= 90> & # #
& 9
5? #
@ 8 A +
@ 8 %A9B (

94



# + (
8 (
@ 8 *A99
!
(
D
& # 0% 3==A4( 9
- 04
/ X 04
O< I " | 3==04 0G ( 122Q4( 3!
8 OF  3(34(
! !
0 66 -=
#H4
' 0 4 8 #4(
7 -
0
4 0
4(
F 3@BRF
8
4 8 0(( 8 o(( 4
- 14
4 8 0(( 0 ((
8 4 4
$
(P 8



3!

o

H#4

8

#4

(<
(P

5&

#4(

4(



/

#(

#(

(0

4(

(9

-M (

( 12234( 9
#4



#

()

(P
04 0
4X 04
( (
$ % &
(
( ( #(
< 03==04
+ & #
#( 8
6
8 6
(9
* ( $
( *
() 6
* | < 03=D>4
#  # (
8
()
? ()
0 G 4 I 0 H 4(
* 2 #



0
3R 1R QR?  2-32Y# 33-12 Yi#
12Y#4() @ * (7
4 [#
| # J G (: *
? ##
# # 0 G 3(Q4
) 5 I (
L |
- 8 (
8
-9 )



()

\2

(7

9P

1%

N

0 4( 9
( *
4 *
(9
< 9
$ 1
)
6 *
(< *
7
@
78 8
6 (9
|
H
( *
H ( 6
G
* 9
)F  3(1
(
F 3(1RF
4 8 4




47

%

(7

(P

(P



S
SRR
TS

G 30DRP (_
<9 (_
0 4(
! (
) *
@ % (" < 0< 3 =OA4 -
# #S$ O 3===
# #(S. N $
54 ¥ & #
# - # D / D 94
# - # 8 +

@ #EE2A9



0
= 8 # M
- &
(L
(
N ( % & )
'D
/ (9
( -
1 (9
(
$ 1919 ' 9
(: :
* )*
P"®6*
$@6A9
) -
)* *
?
#4(
(
$ 19 '1D (
( ‘D

&
# (
!
!
*
GN'#6# O "1 At
*  $@6A
T"# @AG |
0
GN # #9998 O
1P



0(( ]

A

12

6,#999#



$ 0 < 9 4
@ -
: ( @
(% *8
D ' D +
D "D 9
) - - *
() -7
(7 G 3(A
/ () -
0 * A
o] _ *
X
(P
. ( F <
9 <* ? 8



,B% ( < <*
?
G 3(A
X *
(
: (
$ 19% "D
G N # ,#998 649996
#9999 - .
P 8 -
6 (
(9
9 $
) () * -
(
# ( &
0! ?4
4 2
/
6 [
0 4 *
"'U 3=T>4 0% c 3==04(
5
( 3TQ> M
HC 0O * 98 X !.

5J8 4 | !

* ’ 8
6,#999¢ 6
C",b £" 1D



0 G 35 A

( 0 G 3>5 4

G 3(>R) HC (
$ 19* (: *
GN2#6#HO# 7* . ?2)
. 0 4 /@ AG@ #A
6 /6 20 #4727
? @ #RA
6 (
$ 2
(9
G 30 ?
<9
(F *
? ()
1 ? ?2(F *

0.- P 1 (122D4



()G 3(T
(
G 3(TR (
6
(9 6
B I 03==>4 % 012234(
HH O+ )) %*
)
| D (9
? 6
* I 0 R 4 *
(
6
@ *
8 ()
#(



G 3(0(

G 3(0OR"

G 3

K <9J,7% 0%@ (3==>4

#
0! ac -
(
7 ) %< 0<J, 12224
@ + A9 - * !
@ 8 A *
- * () 0
(
7 %,< 0 %% 3==04 -
# Lo

%,<



%

($



.)?

(<

(<

0

F

3(34

0

ST

(<



G

(<

3(32R J

4
3(32(

@ #RA

8 A *

?



G

3(33(

<,%

4( 9

) %*

(7

8 (



G

3(33R 9 05 4 - -
05 4(0G J 122Q4(
G 3(B1RF “2-
- 2- 3(31
( !
? ! (9
?



G

33Q R

(9

<%BP 0G

) ?
122Q4(



(7

! #

1P() G 3(3D
1 A(
G 3(3DR 1A0
) A

) *

0o 7 4(F
. $ 1 AP

@ #R#-A @ #RA

K 1#4

(7



%F

(
) ! *
1AP($ 6 * @
@ # RA -
( <,%
“TF ! -
P U ( L
(
()G 3(3A
(
G 3(BAR< ! (0 M *
7 1K 4
-# 0 1 2
9 !
%,<
* $ #.$ I'$ | #%# |
& 8 (P "

Al



B %!

$ JP 7)P) diPR: 1P *
0 #Re" X
$ JP 7)P) dl APR: 1AP * .
0 # R4 0 #Re"X
97F 1P R: 1P *
1PX
M7N) IPR: | 1P
1PX
<M77N) R P I 1P
0 4X
¥J$  J, 7F)P R * I 1P
X
7elPR ?1P 1P O # Re" M
I 1P O - !
4X
7eJPp R ? *  ?1P
X
7 1AR ?21AP @ *
1APO# R 4 M I 1IPO -
6 ! 4X
IM%7 R
1P O -, 4
1P ? 1PO
I' 8 4(
. *
! *
G 3(3> -
' 0 -#4 @ ' 0o -
#4 . @ D ' 0 -#4

@ 0 - #4(



%

G 3(3>RN

P
$7)7F P 97F< 1P R @
1P
0(( ? 4X
$7]:7F P <M, 7N)< R @ *
! ! !
X
<:BP,S,<g 9M)7)J R "
* \
X
%J)G J, 7TF)P R @ *

)

1PX



%%

WMN) FI)7%M)J R @ x

? 1AP . M I 1P
: X
29 97F<  1RR @ .
1 AP( F - ] 1 AP(
)
7 ()
* - ?
* ( 7 *
V@ # A | *
8 I 8
(
)
0 : !
G 3(3T(
G 3@3TR (



%* re

G 3305 (

x 9 5 /
G 3305 (

G 3(BOR _
$ 5 03 b 3A-12 #
1b 12-1A # Qb 1A-QA  #4(
- &
* ( 6
(:
8 0 G
3(304 / -
6 (7
* |
(



) |

3(3=
4(

<,%

*

X

*

1A 1A

%.



%0 P

3
) o- - 4
* (9
!
"D
8 ‘'8 9
" P *
(
1AP
! (
P
0o 4 0 A(
(7 -
0 < 3(T(T4
- * (
3 ) %*
) ! ? - ? -
*
<%BP(7 <% . *
<%BP 0 <9J,7% ), 4 °*
! -2- (7
- *
A ! ?
%,< * <%BP 0 9 <LM
U<LM4( 7
-?- <%BP

< 0] 122 Q4(



% -
(9

(7

G 3(12R% -

) F o 3(Q
(

(7

()

e

(12(

%2

()



%C P

+ 9 < (
+ # |/
8 /
@W  &# IECOA9
F 3QRS$
6 X 3
6 - 9 0 J
4
6 9 9
4 & )
03 1A(222
4

6 #< J J
3 / /

h *

<

3 ) 4
9 - * ! !

() 0
1AP 1 4

()



B %E

9
QP
()F 3(D
! (
F 3(DR - *
1 %
X I G
) -
! *
\Y/ $ J
$
3 2 % 0p*
- 0
8 4 8
/ (7
()
8 ( !
QA O (
5 +
7
8 (
5 *

I LK (7



*F | "

$ A
!
$ >
)
$ T(
! <%BP *
$ O
$ 31 3D F M
(
6 7
$
* . (9
$6 $
6 *V U PII 012 2D4(
P I 0122D4
( <
J 012214 <!| $!'K 012214
() @ <

0122Q4
(



8
BJ7J<-M F(X N7PMJ (X M)<<,M) ( F! < V (
9 $ ("U 1223(
B,JH,7 "(X $M)IH %(X $M)IJH "( 9(X V,M< 7 )( 9 &
7 9 7Kc I ]!V U 3==x(
B 7Pc ]()(X "JFc :(<( J( st <="8 M
Fl" 9 MFP 3=TT(
Bi7,<$N <(X )<<)P "( M(X $j)J) %(X "7F,3 )(
J 9 : P < ' -)
7 > 78 9 (10 (3 (QQ-DT 1220(
B:JJ :%N 9( : Do 9< 7
$ ( U9 3=0>(
$MP J) F( 2 ( &2 19 ? 9
;. @?< A &? /9 ? " 9 ; B
<9 1222(
$3) %( (/7 $1 >
: < 1* $ <9 , 7 9
0,79 4 3==A(9!(P( 3==A(
$")9) %(X < k) IXGJ F)< (X %)IIP ](<9J, 7% ,
J < %< KI . - P (
? o (3A (> (3Q-11 3==>(
$j")3J) %(<( IGCX"7F,I )("(S(X9),5) 10X %)JJ.P ](
N $ U %< P (,.B V!
% (<B$ $ <9 3===
$)<F MM< "( $9 < 9 9 F 3===
$N7 9(<(<(F!' UJ ! " FK © S K
P ( $2( % 9< (3 (B (=-Q> 3=T>(
$IMM< N(G $ ) D 7K9
P o | ;
>& : (1D (3>A-3TD 3==T(
P)S.< $(X B J% < H(XM)?PJ)( "F-% ) . - P

% 1) ( (Q (3 1221(



PJ:SH <(X $)IS)MN  "( <(X $i")J) %(X "7F ., )
$ ; "BJ)9) 0,<B7 OA-

TQOQ-1>2->4 122D(

%7NGJ "(< <LM )L U 9 M
C = '
3==D(
%7NGJ "(XGJ)7k<) J(9 < F <
D co 9<
3>3-3TD 3==3(
<J, 1222 " V Fl <% %
J $)(
G7<$) G(X P)S< $(X $)I) %( B
$ <l % | P
: (T (D (QAA-QTO 122Q(
% P,7 M( :9 J %) <J09
%,7kB:J% $( " ( &E  F2 % G
9 $ I M 1223
% "< J(XSMN M() 9 $
.2 (33 (A (11T-1Q= 3==A(
%I<< JXCMM7 J(: "" <  $
$J$9  3==0(
%J:BJ F(J(FK 9 I P
HK < ( D 0 ) 9
=2T-=10 3==A(

NNM 9(:9 2 &9 [/ "1
$ 917c V 9 3==0(

B

(

HIDH "(JX BIV7 ) ( 1223 A% ?

G (

H:N7 V(X GJ)7H )( 3==3() G
<l (, MIH PXGITH X
708 "9
9 | (D3=-DQD(

M, k(X kN: L(X % MP $(

P

(

(" < M FU G 122D(

"$ISNI 7 )( 0=( AH&
7Kcl1% 9 122D(

||<

1223(

B

"(S(

(> 3 (0>=A

(

(A @ (

% ! (

J

(M

(2
HK )

GM

(DQ (

FU



) *%

“<<c P(KXP7E7 7()( $ $ " &9

(H "+ $ N U9 3==Q(
IEFNJ 9( '( ? ; <)9 & $
@ B 7TKc I]1!''V U 122D(
T, ( & 'F < ? "< ‘
0 9 9 $! : u $ 9
3::Q(
7¢c 7(G(X<,7FH "XP$HJI <(X $J:Bkc "(X G J% J<7 J(
VX "<7 "()($ < vV $ K 19 -1222(
9< (3> (1 (>2-T3 1223(
%$ 3==0 F!' %,<< " F'$ FU
<U VU " % $ (
9)JP,7, J(X <:k) <(XBJ)%)7F J(X"Fk%J ](-9( F!
U ) ( >
? (31D (1AQ-1>> 122A(
J)S)P) <( <( 9 6 P I<
$ $ U < " 122Q (
POSKKK( 1(;20D23"  (
JBN)IP< (X %7NGJ "( ) $ FK P
" %,<: , " U( " 9<
(1 (D (1>T-1=2 3==A(
J,%):+ 9(X <SNMM "(X S ,<JP ) 9 % ="
$ 9 < G " H 1221(
J"B):%N (X BM)N) "(X 93"JIM)7, V(X PPc G(X
MJI7<7 V( %* ) ( K
$ 719 -N 3=3(
Q7TFE< (! 4 < 9 7 3=0A(
<)M ](J3(J u J V! < lE | (311 (D
3::Q(
<)M (I (/7 9 < 7Kc I B Bl 3==0(
<MM,< F(X GJ)7H )( :(X %J"B)$N <(X %:F,7% J( N( X
H:B)J)H,< *( ( 122Q < -F P F!
1)y I'B o<
<N HN)J <(X $N)VM) <( 9 % & $ 7K c |

9 N 1221(



*% |

<"FN B( 122Q( U <U (,

9 < S N (S
2 "9 < 7
LU
<FN BX™JH P( U % ! H (,
<uU < P N (S $
Q12(

OJF, ) ( F I 9 9
P:$ 3==>(

<FS7< <(<( ' ' U
(1>0D (>TT->02 3=D>(
F'M,7 $ P(C : " o<
( K $ 719 -N 3==2(
FJI< N(< 8
3==2 0< < 9
> ?8 9 @> 9
(AD (D3-A> 122D(
FGF ( . < K
% ! 9 3=0Q(
VN,F "(](F! (
9 < (00 (3220-3230 3=0Q(
V JIBc< "( G(X P:$HN)" "( :9)8%7?

B B J $J$9 122D(

KMF) (7 (
"7 %l
< <

3==0( ( Q20-
<9

(9 (132Q

< 9 *

I 3==2 4(
9 D B

$ $F



