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NISAR Applications 
Karen An

NISAR Mission Application Lead

Jet Propulsion Laboratory, California Institute of Technology

with Gerald Bawden (NASA HQ), Cathleen Jones (NASA JPL/Caltech), Elodie 
Macorps (NASA Goddard), Shanna McClain (NASA HQ), Erika Podest (NASA 
JPL/Caltech)

© 2025. All rights reserved.
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Talk Outline

ÅMission Status and Overview

ÅApplications in Water Resources

ÅCommunity Resources

ÅEarly Adopter Program
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Partnership between NASA 
and ISRO-India

Dual frequency SAR
 NASA: L -band @ 24 cm
 ISRO:  S-band @ 10 cm

12-day exact repeat for 
interferometry

On average 6-day coverage 
with ascending and 
descending orbits

Near global land and ice 
coverage on every orbit

Anticipated Launch date:
June 2025

https://science.nasa.gov/bl
ogs/nisar/  for more info

3

https://science.nasa.gov/blogs/nisar/
https://science.nasa.gov/blogs/nisar/
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Solid Earth Deformation Ecosystem/Agriculture

Cryosphere Dynamics  Disaster Response

4

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 
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Current  Observation Plan Coverage
Plan minor revisions every 6 months 

5

Greenland 
25MHz CP &
37.5MHz HH 

SSAR
Sea Ice 5MHz

Greenland 
80MHz SP

LSAR

Antarctica 
40&80MHz SP

LSAR

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 

SSAR

Background Land
20MHz DP

Qual-Pol modes are Fixed
All other modes are Dithered

4-Oct-2023

Urban Areas 
40MHz DP

High resolution over North America

20 MHz = 12 m 
spatial resolution

40 MHz => 6 m
80 MHz => 3 m
5 MHz => 50 m

77.5 N

87.5 S
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Urgent Response Requests

Request 
Submitter 

(Science, ISRO, 
Event Monitoring 

Agency)

NISAR Science 
Data System 

(Smart Tasking 
Tool)

NISAR Ground 
Data System 
(SmartXfer, 
Operations 

Storage Server)

NISAR Ops Team 
and Mission 

Planning

Incoming

UR Request

Outgoing

Project Response

Å Automated UR requests from 3 US 

Agencies (US Forestry, USGS 

VNS, USGS NEIC)

Example Events

ÅThe science team can make Urgent Response requests through the Smart Tasking Tool

ÅST requests will be dispositioned along with other approved requesters

ÅMost requests will be to accelerate processing timeline by using preliminary orbits and 
limited ancillary data (e.g. ECMWF model)

Å ISRO uses Smart Tasking 

Tool Web Interface or API
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Microwave Remote Sensing with Synthetic Aperture Radar (SAR)

Source: Chen IJAEOG 2021 LINK by-nc-nd-4.0

Water is dark in radar images =>
Has good contrast in many settings

OPTICALSAR

https://www.sciencedirect.com/science/article/pii/S030324342100132X
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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Microwave Remote Sensing with Synthetic Aperture Radar

8

Source: Chen IJAEOG 2021 LINK by-nc-nd-4.0

Source: Capella Space LINK

Microwave radars image through 
clouds, day or night and other 
low-sunlight conditions 

OPTICALSAR

https://www.sciencedirect.com/science/article/pii/S030324342100132X
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://x.com/capellaspace/status/1316133484675522561
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FLOOD DISASTER RESPONSE ï Flooding Below Vegetation (PolSAR)

HURRICANE 

HARVEY, TEXAS, 

2017

S
e
p
te

m
b

e
r 

1
, 
2

0
1
7

Scattering Mechanism: Red=Double Bounce, Blue=Single/Odd Bounce, Green=Volume

NECHES RIVER 

& TRIBUTARY

DATA FROM 
NASA UAVSAR

PURPLE/BLUE = 
Open water (river or 
water-covered 
vegetation)

YELLOW/ORANGE/
PINK = Flooded 
vegetation 
(emergent)
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0

FLOOD DISASTER RESPONSE ï Critical Infrastructure

HURRICANE HARVEY, TEXAS, 2017

OVERTOPPING OF BRIDGE ON LAKE HOUSTON (San Jacinto River)

HUFFMAN, TX

ATASCOCITA, TX

BRIDGE IS OVERTOPPED HERE
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Flood Forecasting
Flood forecasting informs downstream communities if a flood is coming 

and how much flooding to expect. Like a virtual stream gauge, synthetic 

aperture radar is able to measure changing water levels in standing 

vegetation as flood waters from heavy upriver rains head downstream.

"Change in water level" products in flooded, vegetated areas were first demonstrated by the NASA SIR -

C Synthetic Aperture Radar.  In this image, centimeter -level changes in water level were measured over 
the Purus River in Brazil from two observations acquired 24 hours apart. ( Alsdorf  et al., Nature, 2000). 

Colors indicate how much the water level changed between the two observations. Between transects A 

& B there is 1 -5 cm change in water level.
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Product Specifications
Spatial resolution 200m Near Global, 500 m Sahara

Temporal revisit Twice every 12-days: 6-day average with ascending & descending

Coverage Global (higher uncertainty for forest, steep terrain, arctic)

Data access Amazon cloud through Alaska SAR Facility: free access

Latency 72 hours

Available 90 days after launch (April 2024)

Grid EASE-II (Equal Area Scalable Earth)

Accuracy goal 6 levels of wetness, 0.06 m3/m3 unbiased rmse

Resolution: 3 km 1 km

Current Satellites          Infrequent/Regional

200 m 18 m (domain 5 x 5 km)
[Ponnu Ganesan]

AirborneSNWG-NISAR

Satellite Needs Working Group NISAR Soil Moisture Product
  200m (Global minus Sahara and Antarctica) and 400m Sahara 
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Time -Series Classification of Crops
NISARôs weekly acquisitions will track crop area and growth

CDL

HV

Whelen and Siqueira, RSE 2017

Polarized SAR time-series data enables the tracking of crop type growth throughout the growing season

CDL = Crop Data layer
HV = Polarized SAR data, Horizontal transmitted, 
Vertically received
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NISARôs Will Generate Global 200m Soil Moisture Maps
Near Global Coverage Twice Every 12 days, Sahara 400m Product

14

Irrigated in Arizona (10kmx 5km)

NISAR will generate field -scale soil moisture products 

ÅNISARôs global soil moisture will provide detailed 

information for farmers, land managers, and forecasters

ÅThe products will help understand pre-disaster 

conditions (i.e. fires, floods) and drought onset
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Snow Hydrology
Glaciers and snow in mountain regions are changing drastically in the 21st 

century. Earth observations are crucial for quantifying how these changes 

impact water resources, sea level rise, and river ecosystems. NISAR can 

provide information about snow conditions and measure the flow of 

mountain glaciers over time, helping us better understand the scope and 
impact of change. 
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The sequence of maps shows the seasonal snow melt progression in the Upper indus 

Basin, during the period from April to July for a glacierized basin (200 x 100 km) 

derived from the Sentinel-1 C-band radar. The snow and ice facies progress from dry 

snow, to snow that is melting during the day and refreezing at night, to consistently 

wet snow. 

Lund et al., 2020 
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Levees and Dams
A vast network of dams and levees protect communities throughout the

U.S. from floods. Maintaining these structures is absolutely critical and

requires constant vigilance. Radar remote sensing with NISAR can provide 

early warning of movement and seepage in time to prevent disaster.

Map showing rate of ground 

movement along one of the 
levees that prevents flooding 

of an island in the Sacramento -

San Joaquin Delta [Deverel et 
al., 2016]. The inset photo 
shows a view looking east 

towards the area of most rapid 
movement.

Contours of 
Napoleonville 

salt dome 
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Drought and the Rapidly Changing Landscape

Droughts are accompanied by a host of troubles. The reduced surface 

water capture and supply results in more groundwater withdrawal, which in 

turn leads to ground subsidence that can impact infrastructure and even 

exacerbate future flooding in the very areas hardest hit by the drought.

SAR-derived map of ground subsidence in the Central Valley, California, associated with 

groundwater pumping [Farr et al., 2015].

Contours of 
Napoleonville 

salt dome 
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Seasonal uplift and subsidence of 50 mm (2 in) every year 
associated with groundwater management

Ongoing groundwater pumping resulted in 10 cm (~4 in) of land 
subsidence in less than a decade across Greater Los Angeles

Aquifers are recharged from surface water year-round, and 
are pumped May to September every year

Credit: M. Simons, B. Riel (Caltech)

NISAR Will Systematically Measure Land Motion Globally Twice Every 12 Days
Groundwater Pumping Induced Seasonal and Annual Land Surface Deformation

Data: 18-year time series (881 InSAR interferograms ) + GPS sites

Continued groundwater pumping results in annual 
subsidence and the compaction of aquifer layers 

Los Angeles, California
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Open-Source Science for NISAR

ÅOpen data – per NASA data policy – at the Alaska Satellite Facility DAAC
ÅNISAR SampleData Product Suite: https://nisar.jpl.nasa.gov/data/sample-data/

ÅPre-launch Sample products: https://uavsar.jpl.nasa.gov/science/documents/nisar-sample-
products.html

ÅPost-launch Science products
ÅNISAR will be two times larger than the current EODIS Archive. 

ÅOpen Source Software – SDS and data processing code available for download
Å InSAR Scientific Computing Environment, Enhanced Edition (ISCE3): https://github.com/isce-framework/isce3

ÅOpen Source Science algorithms for science products 
Å Jupyter notebooks available for download: https:// gitlab.com/nisar-science-algorithms

ÅOpen Source Training Opportunities
ÅJupyter notebooks in cloud training environments at Alaska Satellite Facility 

OpenScienceLab
ÅARSET and other courses: https:// nisar.jpl.nasa.gov/resources/sar-education-resources/

ÅFree cloud computing resources for NASA subscribers

https://nisar.jpl.nasa.gov/data/sample-data/
https://nisar.jpl.nasa.gov/data/sample-data/
https://nisar.jpl.nasa.gov/data/sample-data/
https://github.com/isce-framework/isce3
https://github.com/isce-framework/isce3
https://github.com/isce-framework/isce3


Community Engagement

1. NISAR Applications Workshops

Å 2014-2016 Omnibus Applications Workshops

Å 2017-2023 Focused Area Applications Workshops

2. Training & Engagement

3. Early Adoptersô Program

4. User Community Envoys

Disaster Response

1. Urgent Response Working Groups

Å Plan and prepare for disaster response

http://nisar.jpl.nasa.gov/applications

NISAR Applications Program

http://nisar.jpl.nasa.gov/applications
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NISAR Community Meetings 
and Workshops

Pasadena, CA 2022
Ahmedabad, India 2023

4.0 Science Status PR 21
The technical data in this document is controlled under the U.S. Export Regulations.

 Release to foreign persons requires an EAR export authorization for ECCN Category 9E515.a.

2014 NISAR Applications

2015 NISAR Applications

2015 ISRO Utilization

2016 Vegetation Biomass

2017 Critical Infrastructure

2017 Sea Ice

2018 Forest & Disturbance

2018 Agriculture and Soil Moisture

2018 Wetlands

2019 Landslides

2019 Volcanos

2020 Induced Seismicity

2022 Land Subsidence

2022 Science Community 

2023 ISRO Community

2023 Environmental Justice

2023 Extreme Weather

2024 ISRO Community (TBC)



Alaska Satellite Facility Trainings

Day 1

Å Intro to the workshop

Å Intro to ASF and SAR

Å Intro to NISAR products (including sample 
products)

Å Intro to OPERA products, including NISAR 
products with timelines & coverage

ÅSet up environment/s (git, conda)

ÅBreak

ÅAccessing data with Vertex and Hyp3

Å Tutorial Snow Moisture        

Å Tutorial Coefficient of Variation

ÅQ&A

ÅWrap up  

 

Day 2 

Å Intro to day 2 of the workshop  
Å Intro to working with NISAR data

Å Working with data in HDF5
Å Python
Å HDFView
Å QGIS

Å NISAR sample data
Å Intro to SBAS time series analysis
Å Tutorial MintPy using ARIA S1 GUNW                

Å ARIA-tools and Mintpy processing of S1 stacks
Å Tutorial or presentation subsetting
Å Break
Å Tutorial or presentation permafrost InSAR with HyP3 gamma stack
Å Point to HyP3 on-demand Mintpy recordings                                           

Å Add to Jupyter Book
Å Q&A
Å Wrap up

Agenda example for Early Adopters



Resources: Application White Papers



Floods

Land 
Subsidence Oil Slicks

Wildfires

Glacial 
Motion

All images are public domain under the Creative Commons license.Authors: Annie Peacock, Naiara Pinto, Karen An, Yunling Lou (JPL)

NISAR Applications ArcGIS StoryMaps

nisar.jpl.nasa.gov



Community of Practice: Anyone interested in 

following the mission progress and working with 

NISAR products. 

Early Adopters:  Individuals who demonstrate 

strong interest in using NISAR products early 

and propose projects to prepare for its use 

before launch.

Envoys:  People selected to help shape the 

strategic use of NISAR within their community.

Community of Practice

Early 

Adopters

Envoys

Appl. 

Team

Science 

Team

*NISAR Mailing List: 1484 members

NISAR Applications Community

Community of 

Practice

Early Adopters Envoys

461 279 18



Early Adopters and Community of Practice

are individuals or organizations that can be public or private, Federal or local entities, and can have a 
local, national or international scope for their application.

Community of Practice

Early Adopters

are individuals and organizations who 
Å have a clearly defined need for NISAR data
Å have an existing application that can benefit from NISAR and
Å are capable of applying their own resources to demonstrate the 

utility of NISAR data for their application.
Early Adopters provide important feedback to the NISAR team 
regarding which NISAR data products meet the needs of their 
applications.

Apply Here!
https:// nisar.jpl.nasa.gov/engagement/application-sign-up

Become and Early Adopter
to learn about the NISAR mission and its data, and to join quarterly 
telecons to present your work, receive feedback and discover 
opportunities for collaboration!

Apply Here!



Thank You!

nisar.jpl.nasa.gov

karen.an@jpl.nasa.gov

Join our community!



Near Global Dynamic Surface Water Extent - Distributed by PO.DAAC

ï Product from Harmonized Landsat 8 and Sentinel-2A/B (HLS) optical data

ï Product from Sentinel-1A/B C-band radar data

ï Product from NISAR L -band radar data

ï Product from SWOT Ka-band radar data

Near Global Land Disturbance - Distributed by LP DAAC 

ï Product from Harmonized Landsat 8/9 and Sentinel-2A/B (HLS) optical data

ï Product from Sentinel-1 C-band radar data

North America Surface Displacement - Distributed by ASF DAAC

ï Geocoded line-of-sight displacement products from Sentinel-1 A/B and NISAR

ï Geocoded vertical (and horizontal) displacement products from Sentinel-1 A/B

Intermediate Products - Distributed by ASF DAAC

ï Radiometric Terrain Corrected Radar Backscatter products from Sentinel-1 A/B

ï Coregistered Single Look Complex stack products from Sentinel-1 A/B and NISAR

https://www.jpl.nasa.gov/go/opera

OPERA Products based on NISAR N
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https://www.jpl.nasa.gov/go/opera

	Slide 1
	Slide 2: Talk Outline
	Slide 3: Partnership between NASA and ISRO-India  Dual frequency SAR  NASA: L-band @ 24 cm  ISRO:  S-band @ 10 cm  12-day exact repeat for interferometry  On average 6-day coverage with ascending and descending orbits  Near global land and ice coverage on
	Slide 4
	Slide 5: Current  Observation Plan Coverage Plan minor revisions every 6 months 
	Slide 6: Urgent Response Requests
	Slide 7: Microwave Remote Sensing with Synthetic Aperture Radar (SAR)
	Slide 8: Microwave Remote Sensing with Synthetic Aperture Radar
	Slide 9: FLOOD DISASTER RESPONSE – Flooding Below Vegetation (PolSAR)
	Slide 10: FLOOD DISASTER RESPONSE – Critical Infrastructure
	Slide 11
	Slide 12: Product Specifications
	Slide 13: Time-Series Classification of Crops NISAR’s weekly acquisitions will track crop area and growth
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Open-Source Science for NISAR
	Slide 20
	Slide 21: NISAR Community Meetings and Workshops
	Slide 22: Alaska Satellite Facility Trainings
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

