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Curriculo - José Maria Filippini Alba

1983 — 1996: tecnico, DINAMIGE, Uruguai (BQ, UdelaR,
1988)

1993: MSc. Geoq.- SR, IG - USP

1998: Doc Geog.- SR, IG — USP (UNICAMP, GSF — UAA)
1998 — 2001: Bolsista/Consultor, PDI, Embrapa

1999 — 2001: Professor, UFPEL

2001 — 2002: Pesq. Visitante, SIG, FURG

2003 — 2005: Pos-doc, Geog. - SIG, UNICAMP

2005: Pesquisador, Embrapa, Monitoramento Ambiental.
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Referéncias

Crosta, 1993. PDI, UNICAMP.

Moreira, 2005. Fundamento SR e metologias de aplicacao,
UFV.

Jensen, 1996. Introductory PDI, Prentice Hall.
Drury, 1990. Introduction SR, Oxford.
Bonham-Carter, 1994. GIS for geoscientists, Pergamon.

http://www.cpact.embrapa.br/publicacoes/download/doc
umentos/documento_254.pdf

Sites: NASA, INPE (Anais SBSR), Engesat, UMIACS,
USGS....

Periddicos: RBC, IJRS, PE&RS...
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TIPOS DE DADOS
Vetoriais (Geograficos)  Raster - Landsat7, 1999

Pontuais (
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BUFFER MULTIPLO
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INTERPOLACAO
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SELECAO POR AREA
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SENSORIAMENTO
REMOTO
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DEFINICAO SR

Ciéncia que trata de medicoes a

“distancia”, ou seja, sem contato fisico

entre o alvo e o sensor, envolvendo o

estudo da Interacao da radiacao

eletromagnética com 0S  objetos
terrestres.

3 formas de efetuar a medicao.
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Espectrorradiometria
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Espectro vegetacao

REFLECTANCE

o
W

o
N

Clark et al., 1993 USGS
Digital Spectral Library

Aspen_leaf-A DW92-2 W1R1lBald
05/20/1992 01:30
splib04a r 5212

N

0.5 1.0 1.5 2.0 2.5 3.0
WAVELENGTH (pm)
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Espectro mineral

1 0 _I ] ] I ] ] ] ] I ] ] ] ] I ] ] ] ] I ] ] ] ] I ] ] ] ] L
° | Clark et al., 1993 USGS i
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Fonte: http://speclab.cr.usgs.gov/
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Sistema orbital

#

?ﬁ

Jdodddal2s
L3ndosd S6l
SRTRTEITAD

(Radar é #)
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Levantamentos aéreos
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Levantamentos aéreos
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Sensores remotos
*Meteorologicos (NOAA, GOES)

eTerritoriais (alta resolucao: Qbird,
lkonos, Alos, aereos... CBERS 2B)

*Multi e hiper-espectrais (aéreos ou
orbitais)

Transicao (Modis)
RADAR
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Satélite Sensor

ADEQS-I1 POLDER
PRISM
AVNIR-2
AIRS
CERES
CAMARA CCD
IRMSS
WFI
IRMSS
WFI
CAMARA CCD
CAMARA CCD-TDI
ATSR 1
MS
ATSR 2
MS
GOME

ALOS

EROS A1l
EROS B1

ERS 1

Sensores e resolucoes

Optico

Resolucgao
Espectral

Resolugao
Espacial

Legenda

Resolucao Espectral
11 - 36 bandas
& - 10 handas
4 - 7 bandas
0 - 3 bandas

Resolugao
Temporal

Resolucao Espacial
0-2m
3-10m
11 -30m
31-100m
acima de 101 m

Resolucao Temporal
diaria
2 - 5 dias
6 - 20 dias
acima de 21 dias

sem dados
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CBERS (2B Pan 2,5 m)

Sensor | Faixa R.sp Bandas (um) | Re-visita
WFI 890 km 260 m 0,63-0,69 5d
0,77 - 0,89 NIR
IR-MSS 170 km 80 m 0,50 - 1,10 Pan 26 d
1,55 - 1,75 MIR
2,08 - 2,35 MIR
160 m 10,4 - 12,5 TIR
ccb 113 km| 20m| 0,51 -0,73Pan | 26d
0,45 - 0,52
0,52 - 0,59
0,63-0,69

0,77 - 0,89 NIR
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Brasilia: CBERS - CCD 8/09/04

En@a Ministério da

A
A
E

Agricultura, Pecuaria B
Clima Temperado e Abastecimento

UM PAIiS DE TODOS
GOVERNO FEDERAL



Rib. Preto SP : CBERS - 1ras. CCD
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Sao Borja - RS: CBERS - IRM 17/03/05

RGB 342
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Rio da Prata: CBERS WFI - 21/01/05

RGB 221
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SMS, PR,
atual
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*Registro (Georreferenciamento)
eCorrecoes: efeitos atmosfera, regressao...
Composicoes - Realce

eClassificacao

1V, HSI, Filtros, ACP...
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ARQUIVO DE IMAGEM (MALHA REGULAR)

Digital Number = DN

150 255 255 255 255
255 255 255 200 255
255 255 255 255 255
255 255 255 0 O
110 255 255 0 O

Formatos: BIP, BIL, BSQ
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i'fj' Iniciarl Microsoft PowerPoint - [... “:ﬁh ER Mapper 5.2
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Mudancga contraste: Landsat5, RGB-TM 341, Maio01

(equalizado)
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Mudanca de cor: Landsat5, RGB-TM 431, Maio0O1
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RESOLUCAO ESPACIAL
Urbanizacao: Riyahd - Arabia Saudita

~ 1972MSS }

7oA
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IRS - P6 (pan) + Landsat = 5 m res.
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Metodos de Classificacao
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Classificacao supervisionada
user - driven

Lavoura
sem
Banhado ( )
Agua
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Classificacao supervisionada

Calculos estatisticas: média, o
....para 0s grupos teste

Centroides
Distancias (d? = x2 + y2 + z2...)

lteracao e discriminacao para cada
pixel
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Distancia minima

Minimum distance to means classification

I
©
C
o
2
o
2
€
-
c
o
=
>
()

Digital number band 4
OWagenlagen U 10
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Maxima verossimilhanca
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Digital number band 4
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Ex. Class. Sup.
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Ex. Class. Nao Sup.

&5 Edit Class/Region Details

Datazet: “

4 Iniciar & o ¥ 7 | 5 mreeo [ == ER Mapper T  Algorithm,.. | ©% algarithm T Edit O
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4 | 4 urlabelled | 265,128 64 Set calor...

5 | 5 unlabelled |0.128.0 [ Set calor.. |

g | B urlabelled [187.00 -

7 | 7 unlabelled |2192.0 .

g | B unlabelled [red [ Set calor.. |

g | 3 unlabelled |ez0.182 .

10 | 10 unlsbelled |0.164110 [ Set color.. |

11 | 11: unlabelled | 0,155,163 Set color

12| 12 unlabelled |157.0.158 .

13 | 13 unlsbelled |0.192134 [EEneEE.

14 | 14 unlabelled |0.232178 Set color...

15 | 15 unlabelled |vellow Set colar...

15 | 16 unlabeled |0.255.207 Set color .. -

|
PT R L 10:16
L
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APLICACAO UNSUPCLASS COM # “NIVEIS”

Recursos minerais

Dados sedimentos de corrente —
Uruguai: Ba, Co, Cu, Mn, Ni, Pb, P, V, Y e
Zn (10 “niveis”)

Dados Landsat TM: vegetacao, 6xidos e
argilas (3 “niveis”)

Radiometria gamma (1 “nivel”)
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Legenda
Cenozéico
Cobertura sedimentar indiferenciada
Jurassico
Formagédo Puerto Gémez

Cambriano-Proterozéico Superior

1. Granito Piraraja. 2. Leuco-granitos
3. Granito-K 4. Granito Maria Albina
5. Granito Zécalo del Este

Veios maficos
Proterozéico Superior

Grupo Barriga Negra

Grupo Lavalleja
Proterozéico Médio-Inferior

Formagéo Sierra Ballena
Formacao de Anfibolitas-Leptitas
Rochas mafico-ultramaficas (Formagao Pavas)

Granito-gnaisses (Formagéo Pavas)

Granito a anfibélio (Formagéo Pavas)
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COMPARAGAO SIG - PDI

Item SIG PDI

Dados Vetorias, mapas, Imagem, (vetoriais)
(imagem), tabelas...

Software Idrisi, ArcGis, GRASS, | ER-Mapper, ENVI,
gvSIG Spring

Funcdes Buffer, interpolacao, |Realce,razao bandas,
selecao filtros

Algoritmos Logico, matematicos | Matematicos
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APLICACAO SIG

MAPEAMENTO
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Mosaico recortado

I 4 COREDE SUL
/‘ . l
A

Data: 1995

Composicao RGB 543

(Landasat 5)
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DETALHE DO MOSAICO
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Montagem de mosaico
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Séo José do Norte

Populagdo Total (2005): 26.900 hab.
Populagéo Rural (2000): 6.502 hab.
Populagdo Urbana: 17.294 hab.

Densidade Demografica (2005): 24,1 hab./km?
Area (2005): 1.117,9 km?

Data de criacdo: 25/10/1831

Municipio de origem: Rio Grande

Fonte: IBGE

Fonte da Imagem: Embrapa, 2002 {Landsat, 22 /10/2001)
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Edicao de mapas
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Digitalizacao mapas de solos

I/
i

Fonte: Marilice C. Garrastazu
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APLICACAO SIG

SELECAO DE ALVOS
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SIG: SELECAO ALVOS

Anomalia Pb (mineracao) - As
(natural)

Modelagem: Maior risco = solo

exposto, declividade alta, teor
elevado As e/ou Pb

Modelagem: (1) Booleana; (2) Fuzzy
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MODELAGEM BOOLEANA

1. Mapas binarios
2.0 = Naoe1=Sim
3.Integracao: OR, AND....

4. Restritivo
5. Variacoes
Enlpo Agricurture, pecuin

e Abastecimento UM PAiS DE TODOS
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FUNCOES DE SIG

USO DE SMDE: DECLIVIDADE

* EXEMPLO DE UMA MATRIZ 3x3 (PIXEL DE 100m)

12126 |05| === OITO DECLIVIDADES INDIVIDUAIS

27145150 NW = (12-45)/141*100 = 23%
N = (26-45)/100*100 = 19%
91180]75 NE = (65-45)/141*100 = 14%
SE = (75 -45)/141*100 = 21%
W = (27-45)/100*100 = 18%
SW = (91-45)/141*100 = 33%
S  =(80-45)/100*100 = 35%
E = (50-45)/100*100 = 5%
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SIG: SELECAO ALVOS

Solo exposto

Declividade > 20°

As > 25 ppm

B3 Barra 8o Turvo —————

Pb > B0 ppm

0 Bara 80 Turve
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MODELO FUZZY

e Variaveis Fuzzy

¢ 0,0.1, 0.2, 0.3 .....1

e Integracao: Soma, produto....
 Flexivel

e Variacoes (y)
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CRITERIOS FUZZY

Solos Declividade | TeoresAs | Teores Pb
Vegetacao =0 |0-4°=0 0-10 ppm =0 0-45 ppm =0
Exposicao=1 (4-9°=0.1 10-20 ppm = 0.2 |45-90 ppm =0.1

9-130=0.2 |20-35 ppm = 0.4 |90-130 ppm = 0.4

........ 35-70 ppm = 0.7 |130-220 ppm = 0.7

....... > 70 ppm =1 >220 ppm =1

35-39°=0.9

39-43°=1

Limiares As — Pb: USEPA, OME e precentis
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DECLIVIDADE - SOLOS
EXPOSTOS

s Povoados
Solo exposto

Declividade (graus)

-
=

-—

oy
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TEORES AS (INTERPOLACAO)

+ Povoados

As ppm
0-10

- 10-20
20-35
35-70
>70

. S s '@ )
Agricultura, Pecuaria = A §
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TEORES PB (INTERPOLAGAO)

s+ Povoados

Pb ppm

] 0-45

= 45-90
| 90-130
] 130-220
B >220
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FUZZY: SxDxAsxPb

v Povoados
Fuzzy1

0-18%
18-36%
] 36-54%
B 54-72%
I 72-90%

20 Kilamaters
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FUZZY: SxDx(As+Pb)

Risco fuzzy

0-20%
20-40%
40-60%

I 60-80%
I 80-100%

v Povoados

10 D 10 Kilometers
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FUZZY: SETOR A

+ Povoados
Fuzzyi
~ 018%
 18-36%
_ 36-54%
B 54-72%

B 72-90%

3 1] I Kilometers
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APLICACAO SIG
ZONEAMENTOS

(agua, T e solo)
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SIG: DEMANDA HIDRICA

27°S
i 30°S
Water deficit, % r
21 - 31 Dec. <
[ 0-10 40-50 % /
10-20 50-60 e o
| - o 6070 4 ;/4; 33°S
30-40 70-80 el
el — V4
AV 40 km
| 5% Lagoons 0 Stations =
; Divisions
57°W ' 53°W 50°W
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SIG: MODELAGEM T x DEM (clima)

Meteorological Data Model of Risk of Frost

ST T S T [ [
1| latitude longitude. altitude ano  datal datal mint data fim data fim min fim
288 85 1% R 161

188 85 ™ 193 f9n 1 03 Dl W 28
T IRGEIN) w4 im0 Y B 02
588 K5 ™ w5 1% 0 T MW 04
6188 85 ™ 199 ma M 28 T 18 38
7188 85 1 190 Y 14 24 e B 28
8lBm 85 ™ 19 M 168 26 Vel 2
9lBgm @5 ™ 9 B W0 WM 12
10188 851 ™ 0 Mma W 8o 51 O
RG] 194 B 116 2 B M 1B
2180 K51 19 fmi 1210 1@ 12
Blam 25 ™ 19 tmi 1 12 Bod % 2
UBEH 825 ™ 9 mi 18 12 Nage W 2
15l 8@ &5 19 ma 151 28 B M 19
o8B &5 10 W W 0 fisel 29 2
nlam K5 ™ 190 Dm0 Bl %24

\ 4

Parameterization of the model

T=aX+bY+cZ+d

Regionalization

A

X = longitude Y = latitude Z=DEM
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CRITERIOS ZONEAMENTO EDAFICO (globulus)

Variable Classes of Aptitude
Not Rec Few R Recommended Preferential
20% probability 10 -20% probability | < 10% probability
2 : that that that
i Do aet T <Oand T,<8 | T.<Oand T,<8 | T.<Oand T,<8
nor T, > 23 nor T, > 23 nor T, > 23
Water
Balance <500 Discarded 500 - 1000 > 1000
mm/year
Drainage Bad Imperfectly Moderate Strong or good
Effective
depth Very shallow Shallow Few deep Deep
: Clayey (2:1), silty or Very _
Texture Organic sandy clayey (1:1) Clayey (1:1)
. Steep or .
Relief A e Strongly wavy Wavy Plain or soft wavy
Fertility Salinity Very low Low High or medium
Stoniness Abundant Marked Moderate Absent or few

Emwa
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SIG: ZONEAMENTO EDAFICO

51°W

5400w BV0W 8200w 519000
1 1 1 1

31°8
Encruzilhada

Acegua

Rio Grande

ZONEAMENTO EDAFICO
NA REGIAOQ DE ABRANGENCIA
DO COREDE SUL

Eucalyptus spp

-- preferencial

- recomendado
- pouco recomendado
- CNR*

33°8

3300
1

Santa Vitoria
/
do Palmarj, /

Legenda
- lagoas elagunas

5 - divisdo municipal

“CHR -CA 10 50 Boum &1k

32908

T
3300

A T T 1 T
PVd 5400 V0 S200W S100W
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SIG: ZONEAMENTO (integracao)

Modelo Digital de Elevagéao
Corede Sul

@ o-so

«» 50,1 - 100

<> 101 - 200

@ 201-300

@ 301 - 400

5 | @@ 201-500

@ 501 - 558

ZON. EDAFICO

Encruzihada

Santa Vithria
o Palmar

~ S

S

- reterencal
resomendato
Fouco recomendado

Legenda
“tagoss saguras
< -avisso sl

¢ 2 )
I
\MO
ol |
2 Qs

ZONEAMENTO EDAFICO
NAREGIAO DE ABRANGENCIA
DO COREDE SUL

Eucalyptus spp

ZON. EDAFO-CLIMATICO

Bagé

Acegua

Encruzilhada

® 12200000
————

Sul
Amaral
Santana da Ferrador
Boa Vista
Cristal
&
S#o Lourengo S
Hulha Piratini Ceouel @ S
Negra (2 o
@ &*
Candiota Pinheiro &
Machado Vo P &
Cerrit§e®  Pelotas
P:Idras Capéo
2= do Ledo
Pedro
Osério
Herval
Arroio Grande
Rio Grande
Jaguardo ZONEAMENTO EDAFOCLIMATlCO
NA REGIAO DE ABRANGENCIA
DO COREDE SUL
E. grandis
[ - preferencial
- recomendado
- pouco recomendado
- CNR* (restricdo edéfica)
Santa Vitéria I - CNR- (restricdo por risco de geada)
do Palmar I - R (reatricéio edifica e por risco de geada)
Legenda
- lagoas e lagunas
A Chui $ - diiséo municipal
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