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NISAR interferometry for land applications

Land models for polarimetric L-band global dual-pol time-series Geocoded L2 Products
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Does NISAR show expected polarimetric/interferometric
sensitivity to biophysical land properties?
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NISAR perpendicular baseline is very small
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H|Stogram Of NISAR Perpend|CUIar Base“ne at 340 NISAR coherence terms at 34° incidence ang|e
1.0 1.00
400 1 —— Near range
Geomagnetic storm Far range
£ 350 /
f'_:’ 300 -
2 Q
0.8 2250 O 0.98
3 200 9
=] Q
g 150+ e
g S
0.6 2 v 0.96-
2 sof E
=
0 1 I . I I I I . I . I g
A5 o S QA2 o O o2 A e o o0 oo
Q’L& 0,15._‘.0 616,0 01',-0,0 0-16'0 016‘9 016‘0 016,0 3’1«6’0 Q’I«E”Q -c
04 7] v * ’ v D;te of first I\TISAR acq‘tisition ’ v v % 0.94+
Q
£
O
wn
B 0.92
0.2 m Y. —— Baseline coherence, 5 MHz
- Baseline coherence, 20 MHz
- Baseline coherence, 40 MHz
= == \/olume coherence, 30 m
0 0 I T T T T T 0-90 T T T T T T T

, : NISAR perpendicular baseline [m
NISAR Perpendicular Baseline [m] PErP [m]



NISAR SNR and interferometric SNR coherence are high

Signal-to-Noise Ratio (SNR) - HH [dB]
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NISAR GUNW or GSLC?

GUNW

Geocoded Unwrapped Interferograms

Wrapped (20m) and unwrapped (80m) coherence
Traditional (fine-coregistration) INSAR workflow
lonospheric phase screen from split-band
Corrected for bulk ionospheric range delay
Only HH

Only nearest-neighbor pairs, already processed

GSLC

Geocoded Single-Look Complex

Sinc-interpolated, topography phase-corrected SLC
BetaO (no radiometric terrain correction)
Can use ionospheric phase screen from GUNW
Corrected for bulk ionospheric range delay
Both HH and HV

Co-registered and geocoded SLCs, all pairs possible
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13 GSLC
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Geocoded SLCs enable direct comparison with land cover maps

Mean GSLC HH Power
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— GSLC

NISAR GSLC / GUNW InSAR coherence —— GUNW (HH)

Pair 20260319_20260331
GSLC phase (rad)

GSLC coherence
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GSLC / GUNW coherence

GSLC vs GUNW Coherence — Ratio (left) and Difference (right)
All consecutive pairs pooled; median * 1o

Freg A / HH (HH, all pairs)
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lonosphere bulk correction in NISAR GSLC time-series

ionosphere
correction
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Non-zero phase in HH-HV NISAR interferograms
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the HH-HV InSAR phase offset
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NISAR GSLC coherence evolution and revised RMoG model
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NISAR HH coherence vs temporal lag and tree height
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Land parameters from NISAR HH/HV coherence time-series

Ground-to-volume ratio u [dB]
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NISAR GSLCs serve interferometric and polarimetric communities
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Take-away messages

1. Initial assessment indicates that NISAR products are
generally high quality and suitable for science

2. GSLCs enable direct access to InSAR and PolSAR
observables, enabling user-driven analyses

3. GSLC-based coherence appear suitable for land
applications, provided that ionospheric effects are
limited or properly mitigated

4. Evaluation of NISAR products and algorithms is
ongoing and will continue throughout the mission

nisar-docs.asf.alaska.edu

nisar.jpl.nasa.gov
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