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abitabilidade

v'Programas (International Geosphere Biosphere Program)

v'Definicoes sobre demanda e analise dos dados (feedback
da comunidade cientifica)
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Satellite: Channel  Spectral Spatial Sample Repeat Lifetime
sensor no. resolution resolution swath cycle
{m) at nadir

GMS:VISSR*# 500-750 nm 1250 hemisphere hourly 1978—present
10-5-12.5 um 5000
NOAA:AVHRR?® 580-680 nm 1100 2700km every 12 h 1981—present
725~1100 nm 1100
3.55-3.93 um 1100
10-5-11-3 um 1100
11:5-12-5 um 1100
LANDSAT:MSS¢ 500-600 nm 80 185km every 16 d 1972—present
600-700 nm 80
700-800 nin 80
8001100 nm 80
LANDSAT:TM4 450-520 nm 30 185km every 16 d 1983—present
520-600 nm 30
630-690 nm 30
769-900 nm 30
1-55-1.75 um 30
2.08-235um 30
10-4-12-5 um 120
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|dentification

erent species vary?

n, cellulose and lignin, water,
scattering/absorbing properties of

wves)}

— LALI, leaf angle, and leaf shape differences {factor 2,
architecture}

— Trunk, stem and branch differences (size, number, color) {factor
2, architecture}

— Crown size and shape {factor 2, architecture}



nopy components (leaves)

Differences

tal., 1996):
a simulated
nd chemical

ed rough,
medium and smooth epidermis

— Chemical differences included differences
in protein, cellulose and lignin, and water.

* The structural and chemical properties
were derived from real leaves.

 Found differences in modeled
reflectance with different properties, and
these matched real-world reflectance
curves.
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mponents (leaves)

nces: Water

m@\ Water absorption features:
P ¥ PN

40% \W; — indicates canopy
r M water content

30%
({ Water stressed cotton |
/N \\ /N

HIANERV/

indicates canopy A

0%

ﬁ%‘ Well irrigated cotton |
indicate different species, " [/d i

structure and e e
chlorophyll content pngth (um)

&

or different stress levels
within a species.

Greenberg et al. 2001, healthy and water stressed cotton spectra.






Canopy tree species




le A

Canopy BRF & LAI Differences

xample A: Two ‘razor blade’ canopies...

es (black), different soil (white/black)
I in each canopy.
/illumination directions

One canopy LAI value corresponds to two canopy reflectances
==>> Conclusion: the relationship between BRF and LAl is not unique <<==

Sun shining down the Sensor, nadir view Sun shining down the Sensor, nadir view
rows of razor blades rows of razor blades
illuminates soil illuminates soil

View down the View down the

rows of razor rows of razor

blade leaves Large BRF Same LAI blade leaves Small BRF
(white) (black)

LU | < | AL

soil, white soil, black




d Ecosystems

Dominant Species LAI Source
ea, Carpinus Populus, Fagus spp. 1.8-7.7 Dufrene and Breda (1995)
cer rubrum 3.2-55 M. Martin, pers. comm.
r Spp. 5.0, 0.75* Hutchison et al. (1986)
1.5-11.0 Ford and Newbould (1971)
ndri 55-79 Hollinger (1989)
Temperate grassland Sorghastrum nutans, Panicum virgatum, 1.2-33 Welles and Norman (1991)
Andropogon gerardii
Temperate grassland Avena, Bromus, Stipa spp., others 0.2-1.2 Gamon et al. (1995)
Temperate grassland Andropogon spp., Sorghastrum nutans 0.5-3.5 Asrar et al. (1984)
Tropical deciduous forest Guapira macrocarpa, Plumeria rubra, Lonchocarpus 3.3-54 Maass et al. (1995)
constrictus, Bursera instabilis, others
Tropical grassland/pasture Brachyaria and Pennisetum spp. 0.25-9.1 Asner and Townsend (unpub.)
Tropical moist forest' many - Amazon Basin 3.8-71 Asner and Townsend (unpub.)
Tropical rain forest Micrandra, Eperua, many others 28-938 Klinge and Herrera (1983)
Tropical rain forest many - Amazon Basin 52-75 Jordan and Uhl (1978)
Saldarriaga (1985)
Tropical rain forest' not given - Puerto Rico 22-86 Jordan (1969)
Tropical rain forest' Cecropia, Vismia, Miconia spp. 34-48 Honzak et al. (1996)




Definition of Leaf Area Index, LAl

eaf 0
area per unit ground 0 0 0

darea

meters of one side of

« Example: Total square 0
green leaves above

1.0 square meter of

soll O
« LAl units: [m? of leaf 0

area)/[m? of ground]

e.g. dimensionless

)
000

) o)
0

1.0m20



Leaf Angles Distribution

change the angle of their leaves to increase
nt of EMR (and increase or decrease the heat

 Leaves range from planophile (horizontally oriented) to erectophile
(vertically oriented).

» Leaf angle probability density function is approximately spherical in
many canopies i.e. canopy leaf area is distributed in angle like the
area on a sphere.

« The angle of incident solar radiation and the angle of the leaf affect
the at-sensor reflectance.



MLA is Mean
Leaf Angle
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Aguatic plants

Green lawn

— Riparian woodland
Annual grasses




Alfalfa -~

Nugget Potato

REFLECTANCE

1.0 1.5 . : Sk ; : : B Sy )
WAVELENGTH  (um) San Luis Valley, CO — Vegetation Distrubution Map

AVIRIS Sept. 3, 1993 Data U. 8. Geological Survey

-Alfalf'a -BaﬂeY - Oat Hay - Chico/Pasture
Canola - Potato I:lSpinacih . nothing mapped




0 estado do Parana

Universidade de Sao Paulo
Escola Superior de Agricultura “Luiz de Queiroz”
Grupo de Estudos em Seguro e Risco
Nucleo de Sensoriamento Remoto



Parana

* 199.880 km?
» Concentra 20% da producao nacional de soja






0 mapeamento

andsat 5 TM bandas 3/4/5

* Registro das imagens

* Processamento — 1)segmentacao 2)classificacao 3)edicao
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Landsat TM
Imagem da Orbita 222 Ponto 77, data 03/03/2009
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Landsat TM

Imagem da Orbita 222 Ponto 77, data 03/03/2009, com soja
mapeada






as futuras

al (satélite MODIS)
ente

* Agregar dados agrometeorologicos

» Estimar produtividade

 Expandir para todo Brasil



OS EMPIRICOS X MODELOS FiSICOS

Parametros agronémicos

externos Parametros agronémicos
(altura da planta, dimensoes da internos
copa, espagamento, dire¢dao do (IAF, DAF,Ca+b, 4gua....)

plantio, solo (substrato) )

Campo de radiagao em
estandes agricolas esparsos

Geometria de
observacao e

1apogralis iluminacgao



RADIACAO

dados quantitativos de SR em modelos
essos solo-vegetacao-atmosfera

Qual a funcdo do MTR?

Quais os critérios para a
escolha do MTR?

Quais os Inputs?

Fraction of Photo-
synthetically Active
Leaf Area Index (LAl Radiation (FPAR)




Dossel continuo
Cultura homogénea

MTR - SAIL,
Verhoef (1984)

ras anuais e semi-perenes

Problema direto — Modelagem fisica
FRB=MTR(Estrutura(ti), Geometria(ti), Bioquimica(ti))

Problema inverso — Inversao numérica
(Estrutura(ti), Geometria(ti), Bioquimica(ti))=Imagem(FRB)
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ACAO-USO-RELACOES BIOFISICAS

blema direto — Modelagem fisica

alores de albedo
ficiente de extincao
favorabilidade

orso — Inversao Numeérica RNs ou LUTs
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