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SRTM: Vegetation Response

Mean Canopy
Height

Mean Scattering
Phase Center
Height

m A fundamental law of
science applies to the

analysis of SRTM data:

— “One sclentists
0ISe-s another
sclentists signal!”

m
el Geologist Ecologist
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Pilot Studies for SRTM
Height Retrieval: Georgia
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Mean Observed Plot Height [m]
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Pilot Studies for SRTM Height

G O6 e @

Retrieval: Sierra Nevada

lelolicla ©lo o © o
® 060
5O

®@ 8

@ D

HEEEE A
588

hean = 0.370 * hy,, + 10.883

spe

Adjusted r* = 0.20, n =227

10.0 20.0 30.0
SRTM Scattering Phase Center Height [m]

oo o a

© olelo)

v

Mean Observed Binned Plot Height [m]

(%)

e

(=]
|

3]

o

(=]
|

—_

e

(=]
|

heyn = 1.088 * hyy - 0.940
Adjusted * = 0.86,n =11

" Negn = 1.336 * hgy, - 1892,
! Adjusted r* = 0.74, n = 20,

X Samples Averaged >= 50
o Samples Averaged >= 20
Samples Averaged >= 50

= = - Samples Averaged >= 20

10.0 20.0 30.0
SRTM Scattering Phase Center Height [m]




Where does the Noise come
from?

m Seek to understand the noise and errors
— Off what nature are those errors?
— What is the magnitude ?
— How can we mitigate, the errorsrand reduce the noise?
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Study: Design

m Choose areas of vegetation firee surfaces
— Large agricultural fields in. Iowa and North Dakota

m Focus on areas where a range of: data takes
was available

m Target an: area where,; both X- and C-band
data were acquired

m For horizontal resolution estimation find
“steps” in the landscape

— Woodlots in South-East Michigan
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X-Band
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e TM. C--and X-Band
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==l SRTM — NED Difference

X-Band - NED
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Mast Motien Analysis
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Mast Motien Analysis
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Mast Motion' Correction
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Mast Motion Correction
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Mast Motion Correction
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Phase Noise Analysis
Field Sampling
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Trest on Lecation
Dependency.
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Test on Field Size
ependenc
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3 Noise Reduction via Sample
Avera _g Fargo Test Site
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The Vegetation Focus:
Smart Averading

NED Heights SRTM Heights
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s & Iowa Hedgerows
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Estimation of Horizontal
Resolution
m South-East My .
Michigan Test |
Site
— Measurement of
Natural Step- _
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Filtering| Effiects on Forest
Edges

Convolution of a step (input) function (x) with a
rectangular impulse response (h)
results in a ramped (output) function (y).
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Measuring Forest Edges

m Generation of noise-reduced forest edge
functions through profile averaging
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Measuring and Modeling
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Given the nonlinear nature of the woodlot/field
boundaries, a nonlinear optimization approach was
employed to solve for the unknown parameters in
the Equation below. Specifically, the LMDIF
function from the MINIPACK numerical library was
used (Moré et al., 1980), which implements the
Levenburg-Marquardt nonlinear least-squares
optimization strategy.

-4,
ramp(xl=(albi(x—c+HI2) -4,
a—d,

Forest Edges
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Resulting Horizontal
Resolution: Estimation

C-Band Resolution X-Band Resolution I I I I I I I I
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Conclusions

“m The “vegetation noise” is a, unprecedented globally
available “vegetationi signal™ in both C- and X-Band

— Sample averaging'is critical for -height retrieval !al
m Mast motion error can be detected via “bald

surfaces” and effects can be mitigated: or reduced in
comparison with a “bald-earth™ DEM

m NED is a good: “bald-Earth™ reference DEM
— To. be used with caution
— We need an accuracy/quality map for NED. ...
— Please eliminate the Y2 pixel shift on the seamless server
m To estimate noise amount in the data, we need the
number-of data takes per pixel
— We need that "Data Take"” Layer!!!
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Conclusions

m 1 Arcsec resolution preferred to.allow. for “segment-
based” averaging and noise. reduction

— Capability: to' segment data around-homogenous forest
stands Is reduced through smaller resolution

m 3 Arcsec data should.be generated through.sample
averaging, not thinning
— Reduces height noise in vegetation (and everything else

-3

m Please see Poster on the “National Biomass and
Carbon Dataset-2000”

— NASA funded project combining SRTM, NED, NLCD2001
and FIA Data
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