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sapar Decadal Survey: DESDynI Science
MISSIONS
+ Recommended by the NRC Decadal = + Ice sheets and sea level
Survey for near-term launch to o Wil there be catastrophic collapse of the major ice
address impnrtant scientific sheets, fnc.-':.:tdf'ng _Gre:_enfand and West Antarctic and, if
questions of high societal impact: so, how rapidly will this occur?

: = o What will be the time patterns of sea level rise as a
a What drives the changes in ice £

masses and how does it relate to the b
climate? + Changes in ecosystem structure and biomass

0 How are Earth’s carbon cycle and 0 How does climate change affect the carbon cycle?
ecosystems changing, and what are 0 How does land use affect the carbon cycle and
the consequences? biodiversity?

o What are the effects of disturbance on productivity,
carbon, and other ecosystem functions and services?

o What are the management opportunities for

0 How do we manage the changing
landscape caused by the massive

ﬁﬁﬁ ;1; onengy of earthquakes and minimizing disruption in the carbon cycle?
+ Planned by NASA as one of the + nruEﬂ:ﬁnn‘:'ﬂ events, including earthquakes and volcanic
E:E;:g:g 4 Decadal Survey TIER 1 0 Are major fault systems nearing release of stress via

strong earthquakes?
o Can we predict the future eruptions of volcanoes?

0 SMAP
a ICESat-Il
a DESDynl
a CLARREO
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FhrE Science Requires Frequent Revisit, NASA

MISSIONS Global Coverage, Reliable Data

January 2011 Mission Concept: L-band Polarimetric Repeat Pass Wide-Swath InNSAR
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The DESDynI Saga @/

“"Get creative ...”

= InJune 2011, NASA directed JPL to study Synthetic Aperture Radar mission

options that fit within available funding, under several funding scenarios for
the Earth Science Division

» Launch dates and mission duration were to be considered flexible, with
additional funds available in later years

“... but focus on affordability”

= The team was directed to explore affordable options, including international
collaboration, and associated risks

= Science should be influenced, but not constrained, by the Decadal Survey
= Saving cost may come at expense of payload or mission capability

= Studies were conducted with input and feedback from DESDynI
Science Study Group
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Concepts studied

= Five general concepts were explored, with variants on each

US-only scaled back radar capability to single-pol, half-swath

US-only scaled back to fit in smaller launch vehicle

International partner co-develops Tandem L-band radar spacecraft

International partner provides spacecraft; multi-frequency mission

International partner provides spacecraft, and launch vehicle; multi-

frequency mission

= For all concepts, the fundamental reflector-based SweepSAR
architecture was preserved

- Previous studies suggested significant cost penalties for planar arrays of
this size class

-l B (.

= Strong investment in current instrument risk reduction activities (see next
slide)




8082 SweepSAR Airborne Demo Data Processing

——

= Invested in demonstration of SweepSAR in an
airborne environment using Ka-band multi-channel
prototype system

= Hardware and processing demonstrate efficacy of
SweepSAR in configurations that are not ambiguity

limited

Future tests will explore transmit blanking gaps and
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3 Image from Flight Line 7
Hensley/Ghaemi, Nov 16, 2011 7
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All international partnerships recognized the benefits of frequency
and/or baseline diversity
= For this presentation, we consider dual-band, shared-reflector case
«  Preserve SweepSAR with reflector (12-m reflector; multi-element feed)
- Preserve quad-pol or dual-pol

Consider L-band and S-band dual-band capability

Attempt to design for good performance during simultaneous operation

= Science
- Global science mission preserving original L-band radar objectives
« Targeted science studies where S-band or dual-band is most suitable
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Globally distributed measurements at S-band for science
applications would be an interesting new data set

= Combination of simultaneous S-band and L-band data would be
extremely powerful for discriminating differential scales in many
disciplines

= In combination, extends the accuracy of low biomass (< 100 Mg/ha)
estimates, and sensitivity to regrowth

= Interferometric Correlation at S-band intermediate between C-band
and L-band
= Improves estimate of the ionospheric path delay relative to split
spectrum methods where correlation is good (i.e. in moderate to low
vegetation)
= Extends range of deformation sensitivity to lower values where
correlation is good

= QGreater ava:labie bandwudm at S band than L-band could enable
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12x2 L-Band Patch Array 24x1 S-Band Patch Array

= 18 cm el spacing * 8.5 cm el spacing

* 13 cm az spacing patch size = A -scaled L-Band patch size

» patch size: ~9 cm / o

L&S array centers
aligned in elevation

Reflector Focal
Point shifted off-
GaTier i1y sjevalion 0.422m overall width
to improve swath
0.082m S-Band width

-0.05961m shift off-focus

A Sgquint i I
m’";;’ il saed 0.340m L-Band width
;:f;‘“" L ;‘,‘;ﬂs‘?‘“ 120 i +0.15139m shift off-focus
0 y -0.35 = _
N .
ot Aporiure .,fr.w Aperture

March 198, 2012 - 20



DESDynI-R Swath

——

Use of SweepSAR will significantly improve swath width

» ~250 km quad-polarization swath

» L- and S-band systems to operate
independently

» 12 day repeat
* Nominal 3 year mission lifetime

 Data distribution and processing
iIssues are being worked out
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DESDynI-R Near Future Events

* To move forward on a NASA and ISRO partnership, a Technical
Assistance Agreement (TAA,; part of ITAR) has to be signed

* Requires approval from the Indian Space Commission and ISRO

* April 9: Indian Space Commission has approved the DESDynI-R
concept. Actual TAA to be signed next.

* April 30: NASA Terrestrial Ecology Workshop in La Jolla

* May 16 & 17: DESDynI Science Definition Team Meeting
(Washington)

e July/August: Anticipated Mission Confirmation Review (MCR)
* September 2013: Possibly begin phase A?
* Launch in 20207

ay
...

=53 5 IT-are

Indian Space Research
Organization



DESDynI-R Accuracy of L-band Biomass

Analyzing the Uncertainty of Biomass
Estimates from L-Band Radar Backscatter Over

the Harvard and Howland Forests

ACCEPTED
In TGRS

Razi Ahmed, Member, IEEE, Paul Siqueira, Member, IEEE, and Scott Hensley, Senior Member, IEEE
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DESDynI-R

Biomass [tons/ha]
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Accuracy of L-band Biomass

April 12, 2013

* Based on difference between ground validation and observations
of RCS, it is possible to make prediction intervals for the subplot
(25m x 25m) regions and hectare plots.
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DESDynI-R Simulated Measurement Errors
Hectares
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pespyn-k ~ New Confidence Intervals for Hectares
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