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@’ A {/"‘ﬁ NISAR Level 1 Science and Applications Requirements
R NlSAR Understanding the Cryosphere, Carbon, Catastrophic Change, Resource Management + more

NASA - ISRO SAR Mission

Forest Aboveground Biomass
Yellowstone National Park

Measure ground somassmg/ha  Measure the dynamics of

movements to understand e Mo global woody aboveground
the forces causing _ o, IE::?? biomass, the dynamics of
earthquakes, volcanic —Heie] major wetlands and
eruptions, landslides, []150-200 agricultural systems
. . [l 200-250
aguifer and reservoir I 250-300
| variations ‘. p ek S
Solld Earth Ecosystem/Agriculture
BejedphBan Dynamics Disaster Response

Provide priority data
collection/downlink along
with rapid processing and
data dissemination for
major anthropogenic and
natural disasters, on a
best-efforts basis

Measure Il ow
sheets, glaciers, and sea
ice to understand their
interaction with the
oceans, land surface,
ecosystems and water
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Partnership between
NASA and ISRO
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Dual frequency SAR
L-band T 24 cm
S-band i 10 cm

12-day exact repeat for -
interferometry R | SR SESERESS

On average 6-day
coverage with ascending
and descending orbits

Near global land and ice
coverage
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@ EQAT NIS K;‘Qj Vegetation Inundation Dynamics

NASA - ISRO SAR Mission ~___~

L-band SAR observations are established as the most reliable tool for mapping
vegetation and vegetation inundation

JERS-1 L-band SAR (HH only) data showing inundation
dynamics for 1 year (Jau River, Brazil)
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Volume Backscattering Double-bounce Enhanced Double-bounce
Backscattering Backscattering

Rosenqviset al, 1998.




NISAR L -SAR Observation Plan
Revised every 6 months

Greenland
25MHz CP &
37.5MHz HH

Beaufort Sea Ice Greenland
Sband CP (25 MHz) ascending 80MHz SP
Sband 10 MHz VV/VH descending
Joint with-band HH/\V/V, 5 MHz

Posting

5MHz ~ 25X 5
20MHz ~ 6.25x 5

North America
40MHz DP &

20MHz QP

2 40 MHz ~ 3.12x 5
(A
) 80 MHZ ~ 1.56 x 5

SNWG2016

enabled high ; : SP¢ Single Pc
- resolution data 8 .Coverage of Ind N DP¢ Dual Pol
: over North America Fsegll:?l;‘ V;itshAR S “QP¢ Quad Pc
- e M «CPq Cross Pc
©+ | US Coastal Waters - 5 MHz : N P
Gulf of Mexico .
Caribbean

Urban Areas
40MHz DP

All other modes are Dithered

Antarctica W %

" Antarctica 25MHz CP &
408&80MHz SP.  37.5MHz HH

40ct2023 SSAR Version: October 2023 &

QualPol modes are Fixed }




A~ {/Mﬁ 2017 Sentinel-1 C-band Backscatter of Earth
R NISAR will image the Earth twice every 12 days

NASA - ISRO SAR Mission ~___~

Red : VV
Green: VH
Blue : Ratio VV/VH

Data Source: ESA/Copernicus Sentinel
Product Owner: NASA/JPL

Product Distributor: ASF

Product Generator: Earth Big Data, Inc;
Gamma Remote Sensing & Median backscatter in 2017 time series of all Sentindl/B acquisitions



] /1 f/"‘ﬂ) SAR Tracks Land Surface and Vegetation Variability
== INIIS AR Denser vegetation in the East and bare Earth in the West

NASA - ISRO SAR Mission ~___~

Metrics of SAR backscatter over an observation time series (e.g., annual, seasonal) can be used to monitor agricutiural

Data Source: ESA/Copernicus Sentinel
Product Owner: NASA/JPL

Product Distributor: ASF

Product Generator: Earth Big Data, Inc;
Gamma Remote Sensing

Sentinell 2017 Median Pixel Values

GVV: Surface backscatter (surface scattering)
GVH: Vegetation backscatter (volume scattering)

GVH p35p5: Annual vegetation (volume) variability: low (black) to high (blueI?/Iedian backscatter in 2017 time series of all Sentin&l/B acquisitions



A” oL s Vegetation and Agriculture Variability Along the Mississippi River
S AR Tree stability along the Gulf and East Coast States

-
NASA - ISRO SAR Mission ~___~

Data Source: ESA/Copernicus Sentinel

Sentinetl 2017 Median Pixel Values i Proguct 0wnebr: NASA/JPL

. : : Product Distributor: ASF
GVV: Surface_backscatter (surface scatterlng? | Product Generator: Earth Big Data, Inc:
GVH: Vegetation backscatter (volume scattering) Gamma Remote Sensing

~\VH DY93po: Annual vegetation olume) variap



/1 {/*‘&’ Variable Vegetation Environments Across Florida
sl|sre AR Inundated vegetation in the Everglades

NASA - ISRO SAR Mission ~___~

Sentinell 2017 Median Pixel Values
GVV: Surface backscatter (surface scattering)

GVH: Vegetation backscatter (volume scattering)

GVH p95p5: Annual vegetation (volume) variability: low (black) to high (blue)

Data Source: ESA/Copernicus Sentinel
Product Owner: NASA/JPL

Product Distributor: ASF

Product Generator: Earth Big Data, Inc;
Gamma Remote Sensing



A {/*‘4) A Diverse Ecosystem in Southern Florida
T INJIS AR Inundated vegetation in the Everglades in Orange

NASA - ISRO SAR Mission ~___~

Sentinell

2017
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Data Source: ESA/Copernlcus Senﬂlnel
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Gamma Remote Sensing A

ey d ¥ T 3
i U & 3 3 3 A B ol g
i 1 y ¥ - ey
Pt L "'t o ~gs% [1nRE p I 4 i
N M . O S e x o, v d ™ 5. = t - v 3 fi



-
-

%

=i |isrFo

= Sugarcane Crops in Southern Florida

—

SAR 2020-01-01 to April 2025

NASA - ISRO SAR Mission ~___~
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@’ /1 {/’&’ Sugarcane Crops in Southern Florida
= INIIS AR 2020-01-01 to April 2025

Data Processing and Animation:
J Kellndorfey Earth Big Data LLC




