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Project area(s)

Use ALOS/PALSAR data for estimating forest physical
characteristics of height, density and biomass. An
assessment of the errors associated with these
estimates is a critical part of this work. We have been
using repeat-pass interferometric ALOS observations
over extended areas for estimating Forest Stand Height
(FSH).

We are also exploring the combination of recorded stem
maps, Forest Growth and EM Scattering models for
Improving biomass estimates from optical, lidar and
SAR remote sensing observations
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Project objectives

The objectives of the project is to create algorithms that can be
applied regionally and/or on a continental scale for
estimating biomass and carbon storage. Hence, this work
addresses the K&C thematic driver of Carbon cycle science.

Because carbon is estimated from forest structure, and forest
structure can be used for characterizing forest ecology, this
work also addresses the K&C thematic driver of
Environmental Conservation.
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Project schedule

Milestone 1 (March 2012). Provide lidar derived topography and
vegetation height map for the Harvard Forest region to JAXA.

Milestone 2 (March (2013). Reporting of algorithm development
and forest modeling effort ongoing in the Northeastern US.

* We are currently in the process of publishing the work, and
finalizing its extension through Mosaicking.

Milestone 3 (March 2014). Final report for algorithm development
and error assessment over the Northeastern US.
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Support to JAXA’ s global forest mapping effort

This project will aid in JAXA’ s global forest mapping effort through
the development of algorithms that perform forest mapping using
ALOS/PALSAR data. Since JAXA’s global forest mapping effort
will depend primarily on PALSAR data, this work will have a

direct relevance to JAXA’ s work.

Ground validation for the Harvard Forest will be shared. This
iIncludes ground validation data and derived products from

remote sensing data from LVIS and UAVSAR.

Derived products for other forest sites in the Northeastern US can

be shared as well.
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Deliverables

Planned output of the project:

] Lidar derived vegetation height map for the Harvard and Howland
Forests (done)

1 Algorithm for using interferometric correlation for estimating effective
vegetation heights

1 In the spring, we will be able to provide JAXA with an FSH map for the
US state of Maine
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Interferometric Algorithm Development for
“Forest Stand Height” (FSH)

Forest stand height (FSH) is meant to be a proxy for a
combination of tree height and stand density. Metric is similar to
the Lorey’ s height (basal area times height)

One tree standing by itself, will have a smaller stand height than a
group of trees next to one another.

Use interferometric correlation that is corrected for

Vthermal noise effects (e.g. flat surfaces with poor SNR will have a
similar decorrelation signature as a tall forest stand with good SNR)

Vtemporal decorrelation (a dominant factor with a 46 day repeat
observation)

We begin with a well characterized dry savannain Injune
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Comparison in Test region
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Regional Mapping

] The ILCP was initially chosen because of the relatively dry
landscape and low vegetation density

] There remains a desire to expand the algorithm to a larger
geographic context in order to provide large scale mapping,
similar to the RCS mosaics

[ The state of Maine is used as a test case because of the
availability of LVIS tree height data and a large number of
ALOS FBD and FBS scenes over a single area (18)
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Average Correlatlon as a functlon of vertical wavenumber
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Visual comparison with LVIS heights
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Quantitative comparison with LVIS

20070710_HV_20070825_HV 20070710_HV_20071010_HV
30 T T T T T 30 T T T T T

o o 9 - :
o s -Q%Lb - - 0 #n Tyt : -
8] i gt . =t k
L. + { : . - -
O @ b R YR ¥ ' i i T et
Ib:l’ff-—}_;':;_ ¢ a;,{: } . " '.,+"+" f.ff,'-";; EI Y
a0t - T I i 20 . . it g R -
E T g O e E : .I"' T j-} R 3 DAL
- . B s g - &t AT N ot ] -
£ “ oo ERRYERIHEL R 0P £ SRR A3 & i IS
E’ . @ Do g o COX e -~ 307 g =3 ooty .i#-'!-*'-j.'%:’-'""' Foaa 0
e : Q& ¢ £ s A il T g T B s
] - i a ! - s b e i . .- ]
B Tk 3 A A B Pohae o EE N A 0 T
£ 157 R 1 £15) P S LR 1
L R T e 0 Lok o' e P S L
2 ("'? ' e ‘n-';r g"'i "hiﬁQ:@'t? g ..‘."! o ‘i‘:;.?—-? o
c ., .I-'_.1.. ":Fﬁ-) VT I:_:l_,.:ll ¥ = - [ o T
' R RS a1, ©%o0 T T AT R
= 8y = o 1 + o e L T A - .
o - - & Lol Als) [ [ *ﬁh 1 0
% O+ 5 Z"@m‘.'fﬂ'. at - L g -._'_5-._:6‘-"' P T
= # e B, T s Lo =t T S :
_1[}_. | ] G.,:_..._l o g o -_— -1n_ ..:-. ,r:_g F oo _,
. o :‘.‘: ' [ : ot * 7
¢ i P4 € BT
8 Ty o e

Pt A ., Lowersegment (S =0.75,C__ =13.58)
s - Sceng sceng
Middle segment (§__ =0.70,C__ =10.49)
Upper segment (S =0.55,C =8.91)
soans scana

—§  =06,C =905
SCEMme Soeng

i T D | | L
% 5 10 15 20 25 3 0 : 10 15 20 25 30
LVIS height / m LVIS height /m




K&C Tnitiative

= Aninternational science collaboration led by JAXA

Use of overlap regions for propagating fit coefficients

Scene 2
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Adjustment for Temporal Decorrelation
In the overlap regions
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Vlsual comparison and adjustment
for temporal decorrelatlon
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A little of the mathematics

A simple model relates the effects of
motion and dielectric changes to an
Invertible function
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Quantltltave comparison
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Use of Mosalckmg

 Until recently, determination of scaling coefficients, Sscene and
Cscene, have been done by scene-by-scene estimation using
overlap regions

* \We have developed a method for determining fit coefficients
similar to what was done for the Amazon mosaic
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Conclusions

We have created a method for using repeat pass interferometry
for estimating FSH.

Results are scalable and are amenable to optimization through
mosaicking.

Even though it seems that the results should speak for
themselves, it is turning out to be surprisingly hard to publish
the technique. Part of the problem is that many reviewers take
Issue with the mathematics or the likelihood of having a spatially
varying temporal decorrelation.

While it is likely that the temporal decorrelation does vary
spatially, the mean behavior is sufficiently consistent so as to
provide useful results. This is made clear by the quantitative and
gualitative comparison of the results.
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Other Efforts

1 In addition to this height mapping from PALSAR Interferometry,
we are using forest growth models in conjunction with EM
modeling in order to determine forest metrics directly derived

from the ecologically-based growth models.

Actual Remote Sensing
Measurements
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simple ray tracing algorithm for the lidar
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PolISARproSIM interferometric results using a stem map
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