K&C Initiative
- Awinternational science collaboration led by JAXA

_pping iInundation with ALOS SCANSAR da_
and monitoring biomass in N. America

Bruce Chapman
Jet Propulsion Laboratory, California Institute of Technology

: Science Team meeting #16 — Phase 3 Kick-off
\XA TKSC/RESTEC HQ, Tsukuba/Tokyo, October 17-21, Z

c U ver
Universi
‘r of ~ Copyright 2010 California Institute of Technology.
N New York Government sponsorship acknowledged




K&C Initiative

= Annternational science collaboration led by JAXA

Collaborations

AXA team

Mcdonald (Pl of Measures task)

a Hess

vie Schroeder

‘ Moghaddam and Jane Whitcomb

Sassan Saatchi
ge team involved




K&C Initiative
A :intenmtimml_sc:j@ce collaboration led by JAXA

Outline

Ing inundated wetlands
n Monitoring System
ting




~ K&C Injtiative
L ;int&nmﬁmml:‘;_sq{gﬂfg : ;agkgszmﬁm; led by JAXA

NASA Measures

NASA “MEASURES” program has funded a task lead by Kyl
cDonald to develop inundated wetlands products from ALOS
ALSAR and other instruments

tives:

gional inundated data sets
from Synthetic Aperture Radar
Spatial Coverage: Major Global Wetland Areas, 100m re
2mporal coverage: 1-2 year time series at 46 day interve
| monthly inundation data sets
ved from multiple satellite data sources
| coverage: Global, 25 km resolution
Coverage monthly monitoring W|th
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CANSAR and FBD data for mapping inul
| wetlands

‘dual polarization “FBD” mode will be used to determine
st structure

Jdne coverage
Non-vegetated, Herbaceous, Shrub, Woodland, Forest

“SCANSAR” mode data will be used to monitor inundat

ndated, not inundated
/erage every 46 days
sed on large wetland regions (Amazon basin, etc)

eveloping products for N/S America
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SCANSAR mosaic 2007

3 arcsecond postings (~90m)
(same as SRTM)

The Amazon river basin was
Imaged ~every 46 days by
ALOS (2006-2011), so that
Inundation dynamics can be
monitored
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3D visualization
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Mosaicking eliminates

overlapping coverage UTM tile 20M
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Slmple threshold- based cIaSS|f|cat|on

yes | Re-assign with
——> | Assign forest class — —> | open water
O
no /

: After examination of results, a no
Assign no-data class calibration correction may be
applied to the data and re-classified

Re-assign as open

——> | Assign forest class

Re-assign with Inundated Re-assign with mask value
Vegetation class
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Tile 19M

January 2007 - October 2008

Forest
Inundated vegetation

Open water or bare soil

- Open water
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| May-June

Fraction for each 1deg x 1deg cell _
OS Open Water AMSR-E/QSCAT Open Water ALOS Inundated Vegeté

Fraction open water Fraction inundated '

0%




Fraction for each 1deg x 1deg cell _
OS Open Water AMSR-E/QSCAT Open Water ALOS Inundated Vegeté

Fraction open water Fraction inundated '

0%
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Fraction for each 1deg x 1deg cell  Aug-Sep
S Open Water AMSR-E/QSCAT Open Water ALQOS Inundated Vegeta

Fraction open water Fraction inundated
' - -
0%
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National Biomass Pilot Project

Estimating Biomass and Carbon Storage by Combining
Satellite and Ground Observations

Center Leads: - .
Sassan Saatchi (JPL) hoa o v 8
Rama Nemani (ARC) o oL~ NS
Jeff Masek & Compton Tucker (GSFC) G . Sl SIS Wl [P i

Co-investigators:
Richard Birdsey (USDA/FS) w—n B Weim
Michael Lefsky (CSU) A

NASA/HQ Program Lead: __| _ o

Diane Wickland ——— T
Project Domain




Terrestrial Biomass Pilot Project

Goal:

Provide geospatially explicit, consistent estimates of aboveground terrestrial
vegetation biomass and carbon storage for the U.S. by combining advanced satellite
products with ground observations and evaluate how well these estimates meet the
nation’s need for monitoring carbon storage and changes in carbon storage.

Objectives:

** Develop prototype data products of national and global biomass (and carbon
storage/change) that can be assessed with respect to how they meet the nation’s need
for monitoring (also reporting and verification) of carbon inventories.

<+ Demonstrate our readiness to produce a consistent global biomass/carbon stock
distribution using the existing in situ and satellite observations to meet the monitoring
(MRV) requirements.
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Errors: Measurement error (allometry), Sampling error, Prediction error
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Saatchi et al. PNAS 2011




Continental HH US mosaic
full resolution: 90 m

Above 40 degrees, ALOS observations switch from every orbit to every
other orbit. There is less overlap between images, and some banding at
edge is introduced.




Continental HV US mosaic
fuII resolution: 90 m

Occasional absolute calibration error that must be corrected manually.




HV Polarization




HV Polarization, 3 ArcSec Resolution
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250 m LAI derlved rom MODIS

'S monthly LAI Mosaic is provided at 250 m resolution
years (2004-2006) of MODIS data were processed to improve image quality
| estimation was implemented using the NLCD land cover map.

JAN (2004-2006)
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LAI Difference

LAl difference between a 3-band |
band inversion for pixels classi
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" FIA Plot Design

y and differences in Remote Sensing Pixel Size cre
calibration and validation results |

Phase 2/Phase 3 Plot Design

O Subplot 24.0 ft ( 7.32 m) radius
® DMicroplot 6.8 ft ( 2.07 m) radius
¢ Annular plot 58.9 ft (17.95 m) radius

. Lichens plot 120.0 ft (36.60 m) radius
B Vegetation plot 1.0 m? area

== Soil Sampling (point sample)

— Down Woody Debris 24.0 ft ( 7.32 m) transects
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Non Parametric Model (MaxEnt)

1. Develop probability maps for a series of AGB ranges. The maps provide a
probability values for suitability of each pixel for the prescribed biomass range (P;)

2. Develop an estimator to choose the maximum probability of biomass range for
each pixel.

Biomass range i (50-100 Mg/ha) has a median biomass value of B;=75 Mg/ha
and a probability of (P;). A probability weighted estimator can be in a form of:

N
> B;P/
I%z | . for n=123,.......

N
> P
i

3. The RMSE associated with the estimator at each pixel is given by:

> (B, -B)?P

O =

N
2P
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Maxent with FIA Samples
Percent Error (8sec)
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AT GLAS Forest Helght Me

ey’s Height Predicting Forest Biomass
(Lefsky et al., 2010)

Basal area weighted height

)
I

Predicted vs. Observed Lorey’s Height (m)
Broadlecaf Sites Predicted vs. Observed Lorey’s Height (m)

Needleleaf Sites

- R2=0.83 RMSE=3.3 N=95 4 Study Sites .
. 27 | ® Bartlett R2=0.79 RMSE=4.9 N=389 vy Study Sites
) @® Oregon

@® Amazon i »y .":_, - ® Tahoe
@® Tennessee

Predicted
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Project Report
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Project area(s)

1 South America
Vin particular, the Amazon river basin

] Continental US and Alaska

- [ If possible, use acquired SCANSAR data to
extend to other major wetland areas in Africa
and Asia
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Project objectives and schedule

Continue to orthorectify, calibrate, mosaic, and
classify ALOS SCANSAR data over major
wetland areas

Project Milestones:
WV Completed SCANSAR mosaics of S. America
WV Wetland products — South America
WV Completed FBD mosaics
WV Biomass product for N. America
WV SCANSAR mosaics of Boreal N. America
- VY Wetland products Boreal N. America

v Wetland products from other SCANSAR y
2gions '
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.'fort to JAXA'’s global forest mapping eft

Compare the orthorectification results between the
FBD and SCANSAR mosaic data and the
orthorectified FBD 25 m mosaics in locations of
overlap.

Develop wetland extent products from SCANSAR
data

~ Provide biomass map for N. America from from
- NASA Carbon Monitoring System
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Deliverables

- Planned output

[1 Calibrated and orthorectified SCANSAR data over
S. America

[1 Inundation classification

- [J Calibrated and orthorectified FBD data over
~ N. America

[ Inundation classification
Algorithm documentation
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2arch i1s undertaken within the framework of the ALGC
‘bon Initiative. The ALOS data were provided by JAXA

ork was partially performed at the Jet Propulsion Labo
rnia Institute of Technology, under contract with the I
| Aeronautics and Space Administration.




