\What is your favorite remote sensing index?

Q

- Nextslide

savi pvi ndwi lai

mndwi ndm| ndvi ndmi nbr evi
V1 n br d msavi bai clay
nwdi n VI eVI ndfi lai
rars msavi  tcqg
ndvi ndmi
ndvi ndbi

asi eviand ndvi
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NSITE Workshop Facilitation

Your MCs

Stephanie Jiménez
NSITE Stakeholder

Engagement Liaison

NASA MSFC, ODSI,
UAH

Rhea Bridgeland

NSITE Management
Office Support

NASA MSFC, ODSI,
UAH

NSITE Management
Office Support

NASA MSFC, ODSI,
UAH

Essence Raphael

NSITE Management
Office Support

NASA MSFC, ODSI,
UAH
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‘: J

e
%

Presenter’s view

What is your name?

This session requires participants
to enter a name to join.

s your favorite remote sensing index?

Your name will be recorded with What is your favorite

your responses and questions, but remote sensing index?

will not be shared with other

eg. MSAVI, NDVI, PVI, SAVI, TSAVI, VARL,
NDSI, MNDWI, NDMI, CLAY, FEIL ALUL,

BAI NBR, NDBI, NDWI. EVI, MCARI, ARVI,
NBR2, CAl_etc.

E ]

You may submit multiple responses

Responding as Earth

participants.

menticom
33852003

Use same name you
registered with

Your name

[ EartH

10f 1 responded

Join session

Powered by Mentimeter
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HLS in Various Environments

What doesorwould = e Lot R
prevent you from

adopting this into
your workflow
tomorrow?

Questions for the
Presenters

r would prevent you from adopting this into your workflow tomorrow?

eg. skills/training, tools, cost, 1. Do you have any advice or

ding and training Icannot code The solution | would need costs too

specific considerations (ie. much

bandwidth, programming challenges,

challenges you overcame,

etc.
process tips) to share with

menticom

participants looking to use HLS in
13318247

. a similar thematic area or
I need more demonstrations|

application as you?

1 0of 1 responded

2. Your presentation mentioned why
you chose HLS, how did you

assess adopting HLS in your

workflow compared to other

You may submit multiple responses datasets?

3. Would using either HLS 10m, HLS
Vegetation Indices, or HLS

Vegetation Index composites,
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All (1) My Q&A (1)

Chat with
anyone.

Seunmute v (B ©

& Layout

& Participants

@ Chat

webex test - 15:34
Q: Question 1

Me - 15:34
A: Answer 1

Ask questions in the
Q&A for presenters
and organizers to
answer.

Send Send privately

On Webex: participant driven interaction




HLS Workshop Agenda, Visit the NSITE website
Slides, & Webpage to find more solutions

https://bit.ly/4t6xGN9 https.//bit.ly/41NcHn9

Don’t worry if we miss Y e eetlf
your question sy *23%e3ts

. - L B BE BN ]

while live... sssssas %o ofas’s

S S
Each asset will be linked EENEDC T ST
to the workshop page! wod oo EE0 oo’
e OO

e Answered Q&A

. Transcripts - LLL LI L N 1
e Recordings ‘2ooittulaataalid
e Slides

e Questionnaire


https://bit.ly/4t6xGN9
https://bit.ly/41NcHn9%E2%80%8B

Tell us about youself.
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Welcome to the

2026 Hroized Landsat nd Sentinel-2 (HLS) Workshop

Workshop Objectives: . .-

-

Increase
understanding of
& innovation with
HLS products

Build HLS user
community
collaboration

% Communicate
.| scientific updates
% and solicit
feedback

Support real-
world HLS
adoption




Wednesday May 13, 2026 starting at 10 am CDT
Welcome to the

2026 Hroized Landsat nd Sentinel-2 (HLS) Workshop

Overview of HLS 5 Interactive Q&A Demonstrations & Examples of HLS
history, ongoing 4 and reflective of HLS access & inaction across

initiatives, and discussions

and analysis 8 sectors
future work 3
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Just the beginning of more
engag em ent amongSt the HLS Have you integrated an HLS product into a project or workflow?
CO m m u n Ity 1,413 responses

® Yes
Attendees from public, government, NGO, private, oo
and academic sectors are at all experience levels Wy ictee
Your diverse perspectives will highlight unique
challenges and opportunities around HLS 20.4%

What is your role (how it interacts with satellite remote sensing data). Check all that apply.
1,413 responses

Technical developer

Your feedback helps us
improve products and
develop future community
activities and resources

Managerial
User of information derived fro...

Decision maker

Scientific research

Academic 696 (49.3%)
Science coordination 168 (11.9%)
Economic
0 200 400 600 800 1,000




Day 2:HLS in Action

(1/2) Which domains are most relevant to your work?

® 20%
® 29%
® 19%
,‘l ® 17%
® 2%
® 13%

Agriculture

Land Cover or Change Detection
Hydrology and Water Resources
Disasters (fires, floods, etc.)
Atmospheric Studies

Other

40
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We are a part of an ecosystem

Users &

Decision-makers
Fed, state & local gov,
general public, private sector,
and others

Private Sector LLMs,
Consultancies,
Value-added Data Resellers

Other public EO data

providers
Commercial Satellite % USGS @
Data Providers e——
Eesa | |(opemicus

NASA
Researchers

Understanding our relationships helps guide solution
development and engagement priorities
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Use Case Example: Monitoring crops and forecasting yi

“Filtering data products by the
beginning and end date let us see
fallow fields. This is helpful!” — USDA
ARS staff

Early season flooding after planting prevents
the development of healthy crops and causes
billions of dollars in yield losses in corn and
soybean crops across the U.S.

USDA Agricultural Research Service (ARS)
can now use OPERA Dynamic Surface Water
(DSWx) and Land Surface Disturbance
(DIST-ALERT) products, available every 2-3
days, for early season inundation detection and
to track the impacts on crop yields with greater
precision. It allows USDA-ARS to forecast
potential yields and project crop insurance
claims more efficiently.

Dynamic Surface Water Extent — 28 May 2025

[ Partially inundated
I Open water

[ Cloud

] Land Parcels

; chL‘ =

—

N

u
HEN

\
Disturbance Alert — 12 July 2025

0 250 500m | First detection < 50%

Early inundation =]
triggering crop mortality

BN provisional < 50%
[ Confirmed < 50%
I Confirmed > 50%

DSWx product from 28 May 2025 (left) detects early-season
inundations in the Midwest. Long-lasting inundation can Kill plant
seedlings and suppress plant growth, which is detected in the DIST-
ALERT product from 12 July 2025 (right) with moderate (< 50%) and
severe (> 50%) disturbance recorded over those previously flooded
fields. This information is critical for measuring the impact on crop

yields.

Mt



Day 2:HLS in Action
(2/2) What types of features or changes are you trying to detect or predict using satellite data? (in 1-2 words)

o pbarakogy and ylef
. oostol vegataton

e iNfrastructure monitoring e

e palon chanrols

moverrenl s y ¥ cropiype
teria change f 1 Do . otggsr o~ e epsen el 21wk e
: g mangroves deforestation 0 PP

e e fOT@SElOSS O OUGNPRICILIOTE  fouat pet cutorach LB
T e S SR GIOIG droughtlcndShdes R
TR NOWI fomstdemocoton  soretinsi
oscesten o SUMFOAICE WALRT  ears ot
L2 land cover change

vegetation s sheiian Mot
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LANCE Operations
Manager
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Jenny Hewson
LANCE Outreach

and Implementation
Manager

NASA LANCE /
FIRMS

Venkatesh Kolluru

Research Scientist
for Al Research to
Operations

NASA MSFC, ODSI,
UAH
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EARTHDATA

NASA's _
Fire Information for
Resource

Management
System (FIRMS)

Integration of the HLS Menu

Jenny Hewson?! & Diane Davies?!
INASA LANCE / Science Systems and Applications Inc. (SSAI)

Presentation Date 05/13/26 (10:10-10:30AM CDT)




Outline

FIRMS Overview

HLS & Wildland Fire Management
FIRMS HLS Menu

Demo




FIRMS Global and FIRMS US/Canada

A R ©

« https://firms.modaps.eosdis.nasa.gov * https://firms.modaps.eosdis.nasa.gov/usfs

« NRT and RT imagery and fire remote sensing * Partnership between NASA and USDA Forest Service
products for the world. * Launched within NASA LANCE in 2021.

* Developed by U of Maryland in early 2000s and used * NRT, RT and URT imagery and fire remote sensing
data from MODIS Rapid Response. Transitioned to products for the US & Canada.

NASA LANCE in 2012.

(=] ]

* Provides contextual data/information
relevant to fire management.




Components

FIRMS US/Canada X

FIRMS

I~

& FIREMAP v O ACTIVE FIRE DATA ¥ A FIRE ALERTS & ARCHIVE DOWNLOAD 3 WEB SERVICES v

Fire Information for Resource Management System US / Canada
DOWNLOAD ARCHIVED DATA

TUTORIALS

FIRMS was established to get satellite-derived active
fire data into the hands of users, regardless of their
level of expertise in remote sensing.

ADDITIONAL RESOU

FIRMS OBAL

National Aeronautics
and
Space Administration




HLS and Wildland Fire Management

 Inform moisture content of fuels and susceptibility to fire risk
 Facilitate small fire mapping*

 Facilitate fire perimeter mapping and comparison with perimeter maps
* Map extent of burned area

» Perform change detection analyses

» Assess burned area and post-fire dynamics

* Identify patterns of burn severity

« Support post-fire response

« Support recovery planning activities

Inform restoration management plans

National Aeronautics
and
Space Administration

*Imagery is available in FIRMS ~2-4 days after satellite overpass



HLS Menu in FIRMS

* Includes HLS Sentinel-2 and HLS Landsat 8/9:
* True color composites (TCC)*
 False color composites (FCC)**
« HLS-derived vegetation indices** relevant to wildland fire management

* Ability for users to visualize customized band combinations

*accessed via GIBS

**available in FIRMS via the Titiler-CMR service developed by NASA ODSI

National Aeronautics
and
Space Administration




In the context of wildland fire management:

* True color composite (TCC) imagery*
* Quickly distinguish surface types and features

* ldentify smoke, clouds, and cloud shadows that can prevent satellite-derived
active fire detection

» False color composite (FCC) imagery**
 ldentify fire affected areas
* Identify active fire fronts
» Better smoke penetration
» Facilitate burned area mapping

» Inform post-fire assessments

National Aeronautics
and

*3eEeSSBITTEIRMS via GIBS
**available in FIRMS via the Titiler-CMR service developed by NASA ODSI




Normalized Difference
Vegetation Index (NDVI)

In the context of wildland fire
management:

» Assess condition, health, & density of vegetation
* Map extent of burned area

» Assess fire impacts to aboveground vegetation

National Aeronautics
and
Space Administration




Normalized Difference
Moisture Index (NDMI)

In the context of wildland fire
management:

Determine vegetation water content and monitor
drought stress

Inform the moisture content of fuels

Useful in pre-fire risk assessment

Highlights susceptibility of fuels to fire

National Aeronautics
and
Space Administration

*water content in healthy vegetation strongly absorbs in 1.6 pm shortwave infrared band



Normalized Burn
Ratio (NBR)

In the context of wildland fire
management:

Perform change detection analyses by combining
images from before and after fire

Map extent of burned area

Assess magnitude of burn severity

Support post-fire response

Inform recovery planning activities

National Aeronautics
and
Space Administration

*2.1 pm shortwave infrared band



Normalized Burn
Ratio 2 (NBR2)

In the context of wildland fire
management:

 Variant of NBR
 Highlights water sensitivity in vegetation

» Useful in assessing post-fire vegetation /
recovery conditions

National Aeronautics
and
Space Administration

* 1.6 um SWIR band: particularly sensitive to moisture content in vegetation
**2 1 um SWIR band: informative for burned area extent & burn severity




NASA FIRMS HLS Menu - demo

FIRMS team: Diane Davies, Jenny Hewson,
Dylan Mendes, Otmar Olsina, Asen Radov

FIRMS USFS Partner: Brad Quayle
FIRMS collaborators: Louis Giglio, Joanne Hall
NASA Official: Amy McNally

‘/




For more information Contact:

jennifer.n.newson@nasa.gov

abOUt thIS presentatlon diane.k.davies@nasa.gov

Visit our website
https://www.earthdata.nasa.gov/data/tools/firm

S

Scan to access more information
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THE UNIVERSITY OF

ALABAMA IN HUNTSVILLE. Grariee

Prithvi-EO-2.0 Foundation Model for
Near Real-Time Earth Observation

Presenter:

Venkatesh Kolluru
University of Alabama in Huntsville

The material contained in this document is based upon work supported by a National Aeronautics and Space Administration (NASA) grant or cooperative agreement. Any opinions, findings,
conclusions or recommendations expressed in this material are those of the author and do not necessarily reflect the views of NASA.
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® Collected
hundreds of
petabytes of data

® Challenging to
explore and
process the
massive unlabeled
data




Al-Traditional Supervised Learning Approach

ML Model 1 N Application 1

Large Labeled
Training Dataset

»

Large Labeled
Training Dataset

ML Model 2 N Application 2

.
o

Large Labeled
Training Dataset

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Al - Foundation Model Approach

S Zero Shot
p | Application 1 | eamitg
: Few
Unlabeled F°=/:‘d:t:°" P  Anplication 2 iee';"riﬂfg
Science Dataset ode Examples
Small Labeled
Training
Dataset
) ) S Application 3 Fine-tuning

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Prithvi: Generalist Geospatial FM

Segmentation Similarity Search

Tornado tracks, Given an image, find
Burn scars, Flooding similar images

Adaptation

Harmonized
Landsat
Sentinel-2

Classification

Land use, Land cover

' Object Detection

Adaptation

HLS
Foundation

—

Pretraining

Model

Surface reflectance
data products Irrigation, Dwellings,

Anomaly detection

Adaptation

Science Data Image to Image
Product Generation Translation

Harmonization with Optical to SAR (style
other optical sensors, transfer), Gap filling,
Super resolution Cloud removal

Collaboration: IBM, UAH, Clark University, ORNL, Hugging
Face

® Built in collaboration with IBM Research

® |nitially released (2023) as 100M parameter model
pretrained on HLS CONUS data

® Evaluated for adaptation for different categories of
downstream tasks

Associated papers:

Office of Data Science and Informatics
NASA Marshall Space Flight Center



requirements

i

Data diversity

Data quality
requirements

l

Model
architecture +
Hyperparameters

Pre-trained
Foundation Model

Fine-Tuning

Filtering and _| Self-supervised E
Sampling Geo-tlles | Pre-processing Training " Learning §
(GeoTIFF) examples =
—-\ (zarr) Output
.. Encoder
C/ Pre-Training o
—_ 3
Geospatial Supervised - Ftask +
Data Source Task Specific <« Typeoftas
Labeled Data Learning Hyperparameters

S o 2

Filtering and
Pre-processing

Encoder

Japodaqg

The pretrained models
with 300M and 600M

parameters are available

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Prithvi EO Foundation Model 2.0 (600M)

. lat, lon

year, doy

lat, lon
year, doy

SR
N
3 mask arrange
= + with
= drop Encoder mask rearrange
— r-:'; — _— transformer E—
2 blocks
o
o
O
| S
—

input

reconstructed image

Source: Prithvi-EO-2.0: A Versatile Multi-Temporal Foundation Model for Earth Observation Applications

Office of Data Science and Informatics
NASA Marshall Space Flight Center


https://arxiv.org/abs/2412.02732

2000

1750

- 1500

1250

1000

- 750

® 3028 train tiles visualized in green to red. 163 validation tiles visualized in blue (up to 392 samples per tile).
® 35 sampled train tiles and 2 validation tiles have no samples because of insufficient data coverage or cloud-free areas (e.g., Antarctica).
® 96 tiles in the far north have been dropped due to quality issues.

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Prithvi EO 2.0 — Data and Model Scaling Matters

GEO-Bench' classification tasks GEO-Bench!segmentation

1 tasks
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© >
5] <L
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. 1 Lacoste, A., Lehmann, N., Rodriguez, P., Sherwin, E., Kerner, H., Litjens, B., ... & Zhu, X. (2024). Geo-bench: Toward foundation models for
Hands-on session GeoFMs / © 2025 IBM & NASA

earth monitoring. Advances in Neural Information Processing Systems, 36.

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Downstream Applications

SEGMENTATION REGRESSION

GPP Flux /

@ Eddy Covariance

Carbon cycle monitoring
& ecosystem productivity

ﬁ Burn Scar Detection

V@L Flood Water Delineation

‘ Prithvi
EO 2.0

Landslide Mapping

~
— S I I I

.
4
% |
Crop Classification
P GENERATIVE
.
J
-
~u R e \
02" Burn Intensity Cloud Gap
Imputation
.
Reconstruct missing data
\_ under cloud cover )

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Prithvi Fine Tuning for Burn Scars, Flood Mapping

Data: Single time step HLS images (30m), with binary class labels

Mask

C,H W

C= no of channel,
T = no of timestep
H= Image height
W=Image width
S= patch height=patch width

Encoder

1024, His, Wis

Prithvi_300M

Upsampling

Neck

Segmentation
Head

Ground_Truth

Prediction

Weighted
Cross_Entro

ppy

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Results on the Sen1floods11 Dataset

Model mloU (std) mF1 (std) IoU water (std)
Prithvi-EO-1.0-100M 88.3 (0.3) 97.3 (0.1) 79.6 (0.5)
Prithvi-EO-2.0-300M 89.7 (0.3) 97.6 (0.1) 82.2 (0.6)
Prithvi-EO-2.0-300M-TL  90.0 (0.2) 97.7 (0.1) 82.6 (0.3)
Prithvi-EO-2.0-600M 89.9 (0.6) 97.6 (0.2) 82.5 (1.0)
Prithvi-EO-2.0-600M-TL  90.3 (0.3) 97.7 (0.1) 83.1 (0.5)

Results on the Wildfire Scar Mapping Dataset

Model mlIoU (std) mF1 (std) IoU burn scar (std)

Prithvi-EO-1.0-100M
Prithvi-EO-2.0-300M
Prithvi-EO-2.0-300M-TL
Prithvi-EO-2.0-600M
Prithvi-EO-2.0-600M-TL

86.9 (0.8)
88.6 (0.5)
89.3 (0.9)
90.5 (0.6)
90.5 (0.7)

97.2 (0.2)
97.6 (0.1)
97.8 (0.3)
98.1 (0.2)
98.1 (0.2)

76.8 (1.4)
79.9 (0.8)
81.1 (1.6)
83.2 (1.1)
83.2 (1.1)

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Summary

® Trained geospatial FM Prithvi-EO-2.0 on global HLS v2 satellite data
® Sampling strategy was based on LULC and temporal conditions (T=4)
® Prithvi has been evaluated on multiple downstream tasks

d. Segmentation: burn scar, flood water delineation, landslide, crop classification and burn
intensity

b. Regression: GPP flux eddy covariance
Red teaming exposes real-world failure modes that benchmarks miss
Prithvi-EO performs well but must be stress-tested end-to-end

Preprocessing, inference, and postprocessing each introduce unigue risks

System-level validation improves reliability more than model accuracy alone

® Robust operationalization = model + data + pipeline + QA + red teaming

Office of Data Science and Informatics
NASA Marshall Space Flight Center



Models and Datasets

OF #2280

o el

https://huggingface.co/ibm-nasa-geospatial

Paper

OR300 (O,

1

https://arxiv.org/pdf/2412.02732

Office of Data Science and Informatics
NASA Marshall Space Flight Center
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10:10- 10:30 HLS in NASA'’s Fire Information for Presentation Jenny Hewson & Diane Davies, NASA
(20 min) Resource Management System (FIRMS) LANCE/FIRMS

10:30 - 10:50 Prithvi EO - Foundation Model Presentation Venkatesh Kolluru, NASA ODSI &
(20 min) UAH

10:50 - 11:10 HLS Applications Challenges, Interactive NSITE MCs

(20 min) Questions, and Needs




HLS in Action
Presenter Insights

1. Why did you choose to use HLS over other data?
2. What advice would you give to somebody in your field who is interested in using HLS?

3. What would be possible in your work if you had access to HLS 10 m, HLS Vegetation Indices, or HLS
Vegetation Index composites?
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Day 2: HLS in Action

What are you interested in learning more about
Prithvi Foundation Model or Geo-Al models in
general?

Participants, please post your questions in the Webex Q&A
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HLS in Action
Questions from the Audience

What other questions do the participants have that we haven't answered yet?
What else could the presenters help with?

Participants, please post your questions in the Webex Q&A
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