Penetration into Vegetation

Vertical Reflectivity Profile (HH)

Vertical Reflectivity Profile (Pauli)




Vertical Resolution: Nadir Looking Case
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Vertical Resolution: Side Looking Case (Slant) range resolution: Sr:;/v

W: pulse (i.e. system) bandwidth
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Vertical Resolution: SAR Tomography
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DLR fiir Luft- und Raumfahrt eV,
in der Helmholtz-Gemeinschaft

c
Slant lution: o, = ——
(Slant) range resolution: o, oW

W: pulse (i.e. system) bandwidth

.......................................................................................................... L Y

» The 3D resolution cell is determiried by the (pulse)":,bandwidth W and the

length of the synthetic aperture in aZ|muth La and cross-range direction Lx.

» The vertical resolution is detercﬁineﬁ by the (pulse) bandwidth W and the

ngth of the synthetic aperture |n crgés-range direction Lx.
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Forest Vertical Reflectivity: L- vs P-band
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Traunstein Site, 5 tracks, E-SAR, Capon, HH-Polarisation

Data Sets & Tomogram Examples (Capon, ABF) - HH

Dry day
10 Jun. 2008

Hor. bas.: 0, 5, 10, 15, 25

» Wet day
B

Hor. bas.: 0, 5, 10, 15, 25
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Tomogram Examples (Capon, ABF) — HH, VV, HV
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Forest Vertical Reflectivity: L- vs P-band

L-band — Oct. 2009
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Traunstein Site, 5 tracks, E-SAR, Capon, HH-Polarisation




Forest Vertical Reflectivity: L- vs P-band
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Traunstein Site, 5 tracks, E-SAR, Capon, HH-Polarisation

S, S, Interferometric V(S S,)= <S§;8;>
Coherence 152 \/< S, S ><S, S, >

terferometry for Volume Structure

hV
Rt G T
VVol(f(Z),kz) = eikzzo o)
f(z) dz

f(z) ... vertical reflectivity function

o!—,<:7

~

Y = YTemporaI YSNR Y\/ol

KABO
sin(8y)

Vertical Wavenumber: K, =

® VTemporal ... temporal decorrelation

e Ysnr ... additive noise decorrelation

®  Yyvoume .. geometric decorrelation




erferometry for Vol
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Interferometric
Coherence

V(S1 Sz) =

me Structure
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VVOI(f(Z)1kz) =€

'[ f(z) e*dz

o

hy
f(z) dz
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Y = Ytemporar Ysnr Y vol
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® Viempora ... temporal decorrelation SAR interferometry allows to reconstruct the
e VYsnr ... additive noise decorrelation vertical reflectivity function f(z) of a volume
e Vvoume ... geometric decorrelation scatterer by means of interferometric (volume)

coherence measurements at different vertical

(z) ... vertical reflectivity function
AB

ertical Wavenumber: K, = ,K
sin(8g)

wavenumbers K, i.e. at different spatial baselines.

Polarisation 3 (w;): | ¥, (f(z,W;))= ekzZo

Polarisation 1 | Yva(f(zoWy))=¢

Polarisation 2 (w Yva(f(zW,)) =€

f(z,w) ...vertical refl

Polarimetric S

j f(z,W4) €*~dz

o

ikzZ0 [o)

ikZZ0 [o)

hV
j f(z,W,) dz

(o]

hy

hV
j f(z,W,) dz

e*?dz

hy

By changing the polarisation the contrast between
the individual components consisting the vertical
reflectivity f(z) of a (volume) scatterer changes.

in der Helmholtz-Gemeinschaft




Interferometric <$§,S;>

Coherence

7(81 82) =

\/<S1S:><SZ S, >

Volume Layer Ground Layer

2 Layer Inversion Model

Volume
Coherence

Yv =

r

_ - .Yy +m(w
f(z)= Yvo (W) = exp(ip, )Y'IV-Hn(\(Tv))
fy(z) ... volume reflectivity function
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2 Layer Inversion Model

Yy +m(w)

V(W) = exply) L TS

[2 [o] z}
fy(z)=e =) volume reflectivity function = exponential function
" 20 me(w) |
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)
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Traunstein Test Site
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Dual-Pol: 2 Layer Scattering Model

207z , - . y~ +m(w)

f(z)=o0ygexp| ——— |+ mgd(z—2z) W) = exp( i AT
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Volume Height h Extinction o

. 207 g ~
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Single-Pol: 1 Layer Scattering Model
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Test Site: Traunstein, German
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Forest Structure Characterisation £ N T e
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Old forest, 200 years after a fire event

Young forest, 50 years old Old forest, 500 years old
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Traunstein Test Site

PolinSAR height (m)

PolinSAR height (m)
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Polarimetric Coherence Tomography

f(z) ... vertical reflectivity function
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! Fourier Legendre Series: f(z') = Zanpn(z )  where a,= J‘f(Z )P, (z')dz !
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Topo Height [m]
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Mature Spruce Stands
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Test site: Traunstein, Germany, L-band @ HV Polarisation




