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Significant spectral response characteristics of green vegetation



Feature of Leaf & Relative Bands

1 Pigmentation or Cholorophyill
m Visible band

1 Internal Structure of Leaf
mNIR

1 \Water Contents
maMIR
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Rellectance (%)
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Effect of moisture content on reflectance of corn leaves



Reflectance of Soil

1 No Peaks and Valleys as compared to
Vegetation

1 Increasing Reflectance with Increasing A

1 As Soil is Opac, so no Transmission, only
Absorption or Reflectance

1 Effect of Size of Soill

1 Effect of Moisture Content
1 Effect of Organic Matter

1 Effect of Iron Oxides
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Spectral Reflectance of Different Soil Types
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Effect of Organic Components
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Effect of Iron Oxide Contents on Reflection
Characteristics of Soil in 0.50-0.64 um Band
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Ability of Characterize Soll

Reflectance Thermal Type of Sall
1D + 1 D 1 Moist, high org. comp.
1 L 1 Dry, Low Org. Comp.

+
+ 1L Dry, High Org. Comp.
+

1 D Moist, Low Org.
Comp.

D = Dark Tone = Less Reflectance or Emission
L = Light Tone = High / Bright Reflectance or Emission
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Spectral Characteristics of Water & Snow

1 \\ater:

m Reflectance is Effected by
1 Nature of Water itself
1Various Conditions of Water

m Conditions of Water can be Best Assessed in
Visible Band

m\Water Body Delineation, best in NIR
mMapping extent of Snow Cover, Best in MIR

mNearly All energy in NIR and MIR is absorbed,
Nothing to Reflect
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Transmission Characteristics of 10m depth
of Different \Waters
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Effects of Sediments / Turbidity on
Reflectance Characteristics of Water
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Reflectance Characteristics of Snow

100
‘ Néarly fresh
80 - ———=~ Aged two days
3 \
£ q
QL
Q
= -
-
S dor
Qv
“ -
201
= . e
0 1 1 1 I LS

06 038 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
\Yavclength (um)



SENSORS & PLATEFORMS
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Classification of Sensor
Mmow_avem

~ Non-Imaging Gravimeter

Founer Spectrometer

~Passive — Others

Non-Scanning —— Non-Imaging —4+- Microwave Alumeter

—Acuve —
~ Object Plane __{RcalApmueRadl
Scanning Synthetic Aperture Radar

- Scanning Imaging —1

 Image Plane  — Passive Phased Array Radar
Scanning



Sensor & Their Wave Lengths

Vave Length Infrared Radio
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Optical Mechanical Scanner




Structure of Optical Mechanical Scanner
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Push Broom Scanner

lincar array sensor
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flight direction of platform




Sensor on MOS-1

detector linear array CCD

(2048 elements/1band)
= SpECIroscope
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Effective reNectance =
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leaf layers
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Spectral reflectance of
rocks and minerals
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Typical Albedo/Reflectance Values

Type of Surface Albedo
sucface “% ot
incident
shortwave

racdiauon

Fine sand 37

Dry black soal 14

Moasr ploughed hAeid 14

Moist black soil 8
Warer Dense, clean and drv snow BES5—-935

surfacces Woody farm, snow-covered 33—-30

Sea ice 36

Ice sheer wirth water covenng 26
Vegetauon Desert shrubland 20-29

Winter wheart 16-23

Oaks 18

Deciduous forest ‘ 17

"1ne torest 13

Prairic

Swamp

Hcather 10
Geographic Yuma, Arizona 20

locanons Winmipeg (July)
Washington, DC (September)
(irear Sailr lL.ake, Urah
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%age Reflectance as Recorded by MSS of
Landsat

Reflectance (%)

Band 1 Band 2 Band 3 Band 4
{0.5=0.6 um) (0.6-0.7 um) (0.7-0.8 ym} 0.8-1.1 um

Rock and sorl matenials and covers
- Sand 319 4.32 3.46 6.71
~ Loam 1% H,0 6.70 6.79 6.10 14.01
Loam 20% H,0 4.21 4.02 3.38 7.57
e 18.30 16.10 12.20 11.00
- Saow 19.10 15.00 10.90 9.20
Cuinvared land 3.27 2.3% 1.38 {not given)
~ Clay 14,34 14.40 11.99 (nor given)
~ Gueiss 7.02 6.54 5.37 10.70
- Loose soil 7.40 6.91 5.68 (not given)

 Vegetation

- Wheat (low fertilizers) 3.44 2.27 3.56 8.95
| Wheat (high fertilizers) 2.58 3.67 9.29
- Water - 2.24 1.20 1.89
| Bacley (healthy) 4.07 4.47 9.29
. Barley (mildewed) 4.07 5.16 11.60
- Qats | 2.25 3.50 9.64
| Qats 2.20 3.27 9.46
| Sovbean {high H,0) 2.78 4.11 8.67
[ Soybean (low H,O 2.60 - 3.92 1.0t
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