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Solid Earth 

Deformation 

Ecosystem/Agriculture

Cryosphere Dynamics  Disaster Response
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Measure ground 

movements to understand 

the forces causing 

earthquakes, volcanic 

eruptions, landslides, 
aquifer and reservoir 

variations

Measure flow of Earthôs ice 

sheets, glaciers, and sea 

ice to understand their 

interaction with the 

oceans, land surface, 
ecosystems and water

NISAR Level 1 Science and Applications Requirements
Understanding the Cryosphere, Carbon, Catastrophic Change, Resource Management + more

Measure the dynamics of 

global woody aboveground 

biomass, the dynamics of 

major wetlands and 

agricultural systems

Provide priority data 

collection/downlink along 

with rapid processing and 

data dissemination for 

major anthropogenic and 
natural disasters, on a 

best-efforts basis
X

Photos by Amy Macdonald 
Thornton Tomasetti

http://www.economist.com/news/science-and-technology/21678207-better-way-use-satellite-images-save-lives-after-tremors-compare-and

Nov 14th 2015 



Partnership between 
NASA and ISRO

Dual frequency SAR
   L-band ï 24 cm
   S-band ï10 cm

12-day exact repeat for 
interferometry

On average 6-day 
coverage with ascending 
and descending orbits

Near global land and ice 
coverage
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Vegetation Inundation Dynamics

Rosenqvist et al, 1998.

JERS-1 L-band SAR (HH only) data showing inundation 

dynamics for 1 year (Jau River, Brazil) 

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

vegetation and vegetation inundation
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Greenland 
25MHz CP &
37.5MHz HH 

SSAR

Sea Ice 5MHz

Greenland 
80MHz SP

LSAR

Antarctica 
40&80MHz SP

L-SAR

North America 
40MHz DP &
20MHz QP

Coverage of India 
Region with 
LSAR & SSAR

Sea Ice Quadrant 
with LSAR & SSAR

Background Land
20MHz SP

Descending direction
Alternating each 12 days with 

Africa and South America 

Antarctica
25MHz CP &
37.5MHz HH 

S-SAR

Background Land
20MHz DP

Qual-Pol modes are Fixed
All other modes are Dithered

4-Oct-2023

Urban Areas 
40MHz DP

5 MHz ~  25 x 5 m
20 MHz ~ 6.25 x 5 m
40 MHz ~ 3.12x 5 m
80 MHz ~ 1.56 x 5 m

Sahara

5MHz SP VV

NISAR L -SAR Observation Plan
Revised every 6 months 

SP ς Single Pol
DP ς Dual Pol
QP ς Quad Pol
CP ς Cross Pol

SNWG-2016 
enabled high- 

resolution data 
over North America

US Coastal Waters - 5 MHz 

Gulf of Mexico

Caribbean 

RSLC
Posting

Beaufort Sea Ice 

S-band CP (25 MHz) ascending

S-band 10 MHz VV/VH descending

Joint with L-band  HH/VV, 5 MHz

Version: October 2023



2017 Sentinel-1 C-band Backscatter of Earth
NISAR will image the Earth twice every 12 days

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

Data Source: ESA/Copernicus Sentinel-1
Product Owner: NASA/JPL
Product Distributor: ASF
Product Generator: Earth Big Data, Inc; 
Gamma Remote Sensing Median backscatter in 2017 time series of all Sentinel-1 A/B acquisitions



SAR Tracks Land Surface and Vegetation Variability 
Denser vegetation in the East and bare Earth in the West

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

Median backscatter in 2017 time series of all Sentinel-1 A/B acquisitions

Sentinel-1 2017 Median Pixel Values 
C-VV: Surface backscatter (surface scattering) 
C-VH: Vegetation backscatter (volume scattering) 
C-VH p95-p5: Annual vegetation (volume) variability: low (black) to high (blue)

Data Source: ESA/Copernicus Sentinel-1
Product Owner: NASA/JPL
Product Distributor: ASF
Product Generator: Earth Big Data, Inc; 
Gamma Remote Sensing



Vegetation and Agriculture Variability Along the Mississippi River
Tree stability along the Gulf and East Coast States

Sentinel-1 2017 Median Pixel Values 
C-VV: Surface backscatter (surface scattering) 
C-VH: Vegetation backscatter (volume scattering) 
C-VH p95-p5: Annual vegetation (volume) variability: low (black) to high (blue)

Data Source: ESA/Copernicus Sentinel-1
Product Owner: NASA/JPL
Product Distributor: ASF
Product Generator: Earth Big Data, Inc; 
Gamma Remote Sensing



Variable Vegetation Environments Across Florida
Inundated vegetation in the Everglades

Sentinel-1 2017 Median Pixel Values 
C-VV: Surface backscatter (surface scattering) 
C-VH: Vegetation backscatter (volume scattering) 
C-VH p95-p5: Annual vegetation (volume) variability: low (black) to high (blue)

Data Source: ESA/Copernicus Sentinel-1
Product Owner: NASA/JPL
Product Distributor: ASF
Product Generator: Earth Big Data, Inc; 
Gamma Remote Sensing



Lake Okeechobee

Sugarcane

Loxahatchee 
National Wildlife 
Refuge

A Diverse Ecosystem in Southern Florida
Inundated vegetation in the Everglades in Orange

Sentinel-1 
2017
Surface 
Vegetation ς 
trees
Annual 
vegetation

Data Source: ESA/Copernicus Sentinel-1
Product Owner: NASA/JPL
Product Distributor: ASF
Product Generator: Earth Big Data, Inc; 
Gamma Remote Sensing



Sugarcane Crops in Southern Florida
2020-01-01 to April 2025

Sentinel-1 
2017
Surface 
Vegetation ς 
trees
Annual 
vegetation



Data Processing and Animation: 
J. Kellndorfer, Earth Big Data LLC

Sugarcane Crops in Southern Florida
2020-01-01 to April 2025


