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Soil Moisture

Earthquakes

Deformation from INSAR
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ATo understand and |dent|fy spectral che
of various soll grain sizes and textures | '

A Properties that are detectable from remote

sensing using optical and radar sensors

ATo understand and identify geomorphic features
based on patterns found in remotely sensed imagery
A Patterns as an indication of processes



Soil Chasaciekstcs

that serves as a natural medium fc
A Soil is a mixture of inorganic min

matter of varying size and composition SR sl

A Particles (mineral and organic matter) make up about
50% of the soils volume

How Is Soil Formed?

A Parent Material
A Climate

A Living organisms
ATime

This image depicts the soil horizons over an
area that has been paved, thus the O horizon

has been replaced by asphalt
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Subsoil; usually a deposit but may
be minerals weathered from bedrock
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A Biological, chemical and physical
processes create vertical zonation
within the upper 200 cm or so of
soils

AResults in the creation of
relatively horizontal layers, or soil
horizons
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AThere are 3 universally recognized soil grain size classes:
sand, silt and clay

ASand: between 0.05 and 2.0 mm, large air
spaces, rapid drainage of water

ASilt: between 0.002 and 0.05 mm, enhance
movement and retention of soil capillary water

AClay: < 0.002 mm, carry electrical charges which
hold ions of dissolved minerals



Three sollpatitttessizecstales to

classtiyssdibbasédodidiameier

Soil Science Society of America and U.S. Department of Agriculture Soil Particle Size Scale

R Sand
Cla ORI | | BRI
y " :::::::::::::::::::§1:n::;:::::::::::::::::: v. fine ﬁn‘f medmn4 coarse | v.coarse Gravel
0.002 0.05 0.110.25 05 1 2 mm 76.2
5 Particle size relative
e to a grain of sand
Clay ;4! 0.15 mm in diameter
I Sand
b. MIT and British Standards Institute
Clay T Gravel Stones
0.002 0.006 002 006 02 06 2 mm 3
c. International Society of Soil Science
Clay i g Lo Gravel
el fine coarse
0.002 0.02 0.2 2 mm
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@ Proportion of sand, silt and clay
In a soil (or horizon), usually
calculated as % weight for each
type of particle

Soil texture is the relative
proportion of sand, silt and clay

Define soil types based on the
% contribution
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Downwelling Total

Sun and Sky Radiance
[rradiance Ly=Lp+ Ls+ Ly
Esun _ Atmosphere Ly Lp
Ly
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A horizon ' B horizon
Soil with well-developed Thin O horizon over less Very thin O horizon over
O and A horizons developed A and B horizons subsoil and weathered bedrock
The total upwelling radiance from an exposed soil recorded by a sensor -
(L,) is equal to radiance reflected by the atmosphere (L o), the near s
TR 2

surface (L () and the subsurface (L ).



Factors|hifluenting SoHdRetlectance

# Soil moisture
# QOrganic matter content
# Texture and roughness

# Salinity



Soils: Winetal(GCampgasition

e,

@ Affects the visible, NIR, an
reflectance spectrum

# Increasing reflectance from visible to NIR

# |ron and clays are detectable
A oxidized iron appear red
A reduced iron appear green -blue
A clays affect water and OH+ absorption features
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Key characteristic of soil spectrum: increasing reflectance
with increasing wavelength through the visible, near |
and mid infrared portions of the spectrum _ 2



Soils: ssdiMMoisiutse

4 specular incident energy
R s v e s reflectance
@ Water is a strong e I
absorber, so soils with
more moisture will be
darker over most of the
VNIR and SWIR portions
of the spectrum than drier a 'airepace _, Shecuarreflectance
soils seuar incident energy
@ The depths of the water oectanee
absorption bands at 1.4,
1.9and 2.7 mm can be
used to estimate soll
moisture

soll Water/v



Solls: Soill Moisture and Texture
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e clayey soil holds
water more tightly than ~“‘

sandy soil, the water P gl s
absorption features are sl e P
more prominent in

. 20 15 2-32%
clayey soils i

# All soils that have a 0t
moderate to h|gh 05 07 09 11, 13 185 CAF--190ptdesd st
proportion of clay -size o

particles exhibit strong
hydroxyl absorption
bands at 1.4 and 2.2

mm
@ AVIRIS can be useful for 32/“/\/\}—37\
guantifying these o R

absorption features 05 07 09 11 13 15 17 19 21 23 25
Wavelength ( jim)




