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Outline

• About the NASA's LP DAAC

• NASA Earthdata Website

• Earthdata Cloud

• Find and Access HLS Data Using 

Earthdata Search 

• Resources to Find and Access HLS Data 

Programmatically

• AppEEARS

HLSL30 V2

HLSL30_VI V2 HLSS30_VI V2

HLSS30 V2



About Us
Land Processes (LP) Distributed Active Archive Center (DAAC)​

Sponsored by NASA’s Earth Science Data and

Information System (ESDIS) Project

NASA’s Land Discipline Archive

Partnership between USGS & NASA

Located and Managed at USGS EROS in 

Sioux Falls, SD 

All data and resources 

available at no cost



Supported Missions
Currently archive and distribute over 1,000 data products to the remote sensing community at no charge

Existing



Moved from: https://lpdaac.usgs.gov/

To: https://www.earthdata.nasa.gov/
Launch Date was June 17, 2025!

Website Migration

Feedback? 
Let Us Know

https://lpdaac.usgs.gov/
https://www.earthdata.nasa.gov/


Earthdata Website

HLS Project

https://www.earthdata.nasa.gov/data/
projects/hls

https://www.earthdata.nasa.gov/data/projects/hls


Earthdata Website

Data Catalog

https://www.earthdata.nasa.gov/data/
catalog?keyword=HLS



Earthdata Website
HLS Dataset Landing Page



Earthdata Website

Data Alerts

https://www.earthdata.nasa.gov/data/al
erts-outages

https://www.earthdata.nasa.gov/data/alerts-outages


Where is HLS Data Stored?

Earthdata Cloud (EDC) is the 

managed commercial cloud 

containing all NASA Earth data, tools, 

and services stored in AWS us-west-

2 region.

Common Metadata Repository (CMR) is 
the centralized NASA Earthdata

Metadata Catalog and the key 

mechanism for Data Search. 

All NASA Earthdata are indexed in 

CMR.

us-west-
2



Find and Access Data

Graphical User Interface 
(GUI)

Application Programming 
Interface (API)

Earthdata Search 

• Enterprise Data Search, Discovery, and 

Access System

• Enables discovery of 10,000+ NASA Earth 

Data Products (Land, Atmosphere etc.)

• Search and filter results

• https://search.earthdata.nasa.gov/search

CMR API

• earthaccess (Python Library for Interacting 

with NASA Earthdata via CMR  

https://earthaccess.readthedocs.io/en/stable/

• CMR SpatioTemporal Asset Catalog (STAC) API

https://search.earthdata.nasa.gov/search
https://earthaccess.readthedocs.io/en/stable/
https://stacspec.org/


Demo 1: Find and access HLS data using Earthdata Search

https://search.earthdata.nasa.gov/search

https://search.earthdata.nasa.gov/search


Find and Access HLS Data Programmatically
LP DAAC Data Resources

https://github.com/nasa/LPDAAC-Data-Resources

HLS Data Resources

https://github.com/nasa/HLS-Data-Resources

https://github.com/nasa/LPDAAC-Data-Resources
https://github.com/nasa/HLS-Data-Resources


AppEEARS

How can AppEEARS help?

• Reduces download volume by 99% 

compared to raw source files​

• Lives in Earthdata cloud next to the 

source data​

• Facilitates data preparation

• Ensures traceability and reproducibility​

• Enhances interoperability across 

diverse datasets​

• Adapts to user needs for a better 

experience​

NASA Earthdata tool that offers a simple and efficient way 
to perform data access and transformation processes

What is AρρEEARS?

• Allows users to subset data spatially, temporally, and 
by layer, through user-defined point and area samples

• Mosaic and clip data for area samples 

• Customize the outputs (projection/format)

• Provides decoded quality information and summary 
statistics

• Provides reproducible outputs

• Provides exploratory and interactive visuals

What does it do?

Enables access to geospatial data from a variety of federal 
data archives

What kind of data?

• GUI - Graphic User Interface 

• API - Application Programming Interface

How can users work with AρρEEARS?

Application for Extracting and Exploring Analysis Ready Samples (AppEEARS)

https://appeears.earthdatacloud.nasa.gov/

https://appeears.earthdatacloud.nasa.gov/


Demo 2: Subset HLS Data Using AppEEARS



earthdata.nasa.gov

Contact Us
lpdaac@usgs.gov

Start a Discussion on the Earthdata Forum:

forum.earthdata.nasa.gov

Subscribe to the LP DAAC Listserv: 
Send a blank email to lpdaac-join@lists.nasa.gov 

mailto:lpdaac@usgs.gov
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Working with HLS Data in QGIS: Access, 
Visualization, and Analysis

HLS Workshop
Slides: https://tinyurl.com/QGIS-HLS

slides

Qiusheng Wu
Associate Professor

Department of Geography & Sustainability
University of Tennessee, Knoxville

https://gishub.org

https://tinyurl.com/QGIS-HLS
https://gishub.org/


Outline

● Open Geospatial Solutions

● NASA Earthdata Plugin

● Earth Engine Data Catalogs Plugin

● Leafmap Plugin

● OpenGeoAgent Plugin

● Live Demos

● Q&A
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Open Geospatial Solutions

https://opengeos.org

https://github.com/opengeos
https://opengeos.org/
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Open Geospatial Solutions



NASA Earthdata Plugin

33

https://github.com/opengeos/qgis-
nasa-earthdata-plugin

https://github.com/opengeos/qgis-nasa-earthdata-plugin
https://github.com/opengeos/qgis-nasa-earthdata-plugin


NASA Earthdata Plugin

34

http://www.youtube.com/watch?v=e3DDuB_gU_A


Earth Engine Data Catalogs Plugin

35

https://github.com/opengeo
s/qgis-gee-data-catalogs-
plugin

https://github.com/opengeos/qgis-gee-data-catalogs-plugin
https://github.com/opengeos/qgis-gee-data-catalogs-plugin


Earth Engine Data Catalogs Plugin

36

http://www.youtube.com/watch?v=kYkwK9UVsFo


Leafmap Plugin

37

https://github.com/opengeos/qgis-leafmap-plugin

https://github.com/opengeos/qgis-leafmap-plugin


Leafmap Plugin

38

http://www.youtube.com/watch?v=Cr282qOZRnM


OpenGeoAgent Plugin

39

https://github.com/opengeos/GeoAgent

http://www.youtube.com/watch?v=KBKOin4-iko
https://github.com/opengeos/GeoAgent


Additional Resources

40



Books

41

https://opengeopub.com/bundles/geopython

https://gispro.gishub.org https://duckdb.gishub.org https://book.opengeoai.org

https://opengeopub.com/bundles/geopython
https://gispro.gishub.org/
https://duckdb.gishub.org/
https://book.opengeoai.org/


YouTube

42

https://youtube.com/@giswqs

https://youtube.com/@giswqs


Any questions
Qiusheng Wu

https://gishub.org

Thank you!

@giswqs

https://gishub.org/
https://twitter.com/giswqs


Live Demos

44
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GIS Tools, 
Services, & 
Resources 
for HLS
Presented by NASA’s 
ESDS GIS Team (EGIST)

HLS Workshop – May 12-13, 2026
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Who is the EGIST?
Maintain an awareness of GIS 

capabilities/efforts across NASA 

Earth Science to encourage the 

development, coordination, & 

maturation of GIS

Build a community to curate, 

publicize, & highlight GIS 

content to aid users in 

navigating Earth science data

Demonstrate the use & utility of 

GIS for NASA Earth Science by 

leading public-facing 

technical discussions, 

webinars, & workshops
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What are we here to talk about today?
EGIST focuses on enabling 
NASA data to be “GIS-
ready”. 

This refers to data, services, & 
maps/apps are compatible 
with common GIS 
software/tools. 

• We will be demoing HLS 
data and services within 
Esri software. 

• …but why Esri?

Since 2017, ACSI reports 

that ArcGIS is the most 

used software tool/package 

for working with NASA EO 

data at 61%, followed by 

QGIS (45%), & Excel (30%).

Working closely with its federal 

partners, over the years, Easi 

has vastly improved its 

ability to handle imagery & 

scientific data formats.
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• Demonstrations:

• Downloaded Data Files in ArcGIS Pro

• Cloud Storage Connection in ArcGIS Pro

• SpatioTemporal Asset Catalog (STAC) in 
ArcGIS Pro

• Global Imagery Browse Service (GIBS) in 
ArcGIS Pro & ArcGIS Online (AGOL)

• Earthdata GIS (EGIS) Image Service in 
ArcGIS Pro & ArcGIS Online

• Esri’s Landsat & Sentinel Viewers 

• Earthdata GIS Resources

Agenda 



Demoing HLS:

Using Downloaded 
Data Files from 
Earthdata Search 
in ArcGIS Pro
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Overview
This workflow assumes users have 
downloaded granules from Earthdata
Search.

Users will use ArcGIS Pro to:

1. combine individual spectral bands into 
a multiband composite

2. Clip imagery to a boundary

3. Apply an NDVI raster function for basic 
vegetation analysis

4. Subtract output NDVIs for Change 
Detection
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• Wildfire that started in the Santa 

Monica Mountains in Los Angeles 

County

• Spread to areas in the Pacific 

Palisades, Topanga, and Malibu

• ~23,500 acres burned between 

1/7/2025 – 1/31/2025
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Palisades Fire Overview



Workflow Demonstration
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Recap
• Data is freely and openly available to download through Earthdata Search

• A broad set of tools and raster functions are available to leverage this data in a wide 
variety of workflows

• Clipping helps focus the analysis area

• NDVI raster functions assess vegetation 

• Raster Calculator can quantify change between pre- and post-event imagery 



Demoing HLS:

Discovering Content 
with Cloud Storage 
Connection in 
ArcGIS Pro
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• Securely access data directly from the cloud via 
temporary credentials 

• Earthdata Search results
• LPDAAC credential endpoint

Known Limitations:

• Temporary credentials are valid for 1 hour

• Requires user to be operating within US-West-2 
(Oregon) on ArcGIS Pro installed from an AWS US-
West-2 server

• NASA’s requestor pays model limits the ability for 
any/all users to access data through CSC due to 
egress costs

Overview



Workflow Demonstration
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Recap
• Cloud Storage Connections 

offer a direct way to gain 
access to data in the cloud and 
quickly add to your project

• Credentials expire after 1 hour

• Users with instances 
downloaded and run from a 
US-West-2 server can leverage 
this workflow more 
readily/easily



Demoing HLS:

Discovering Content 
via SpatioTemporal
Asset Catalog 
(STAC) in ArcGIS 
Pro
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Overview
• Common Metadata Repository (CMR)

• Earthdata metadata catalog

• SpatioTemporal Asset Catalog (STAC)

• Standard for organizing and searching 
cloud-hosted geospatial data

• NASA CMR-STAC

• bridges CMR system and STAC standard 
by making CMR metadata searchable 
through a STAC-compatible interface.
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Workflow Overview
• Searching and filtering data
• Using ACS files to authenticate access
• Add data to a mosaic dataset
• Use of RasterType and Raster Function 

Templates (RFT) to visualize HLS 
imagery

*NOTE: Empty mosaic dataset has 

been created ahead of the demo 

for STAC data 
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• The dkwright arcgis-nasa-earthdata github
repository is a supplemental resource that 
streamlines use of NASA Earthdata in 
ArcGIS with the following:

• ArcGIS Cloud Storage (ACS) file 
generation for access

• ArcGIS Pro 3.5.2 or later

• This ACS connection type is 
ideal for visualizing smaller 
datasets, running analysis on 
the fly, and fine-tuning analysis 
methods

• Raster Types to define how the 
imagery is read and structured by 
ArcGIS for consistent interpretation

• Raster Function Template (RFT) 
to define how the data is rendered 
and analyzed; applies preconfigured 
symbology

Preparing Your Environment with the dkwright Repository

https://github.com/dkwright/arcgis-nasa-earthdata/tree/main
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Dkwright Web ACS Notebook Generation
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Dkwright Raster Type and RFT



Workflow Demonstration
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Recap
• STAC is an effective method to discover and learn about data

• STAC can be used publicly, without temporary credentials to browse available 
collections

• NASA’s implementation of STAC using the Common Metadata Repository (CMR) has 
underlying limitations regarding access and use of data

• Future improvements underway to establish a more consistent user experience across 
the collections in CMR



Demoing HLS:

Accessing & Using 
the Global Imagery 
Browse Service 
(GIBS) in ArcGIS 
Pro
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GIBS Overview
• Web map service (WMS) and Web Map 

Tile Services (WMTS) that provides access 
to global, full-resolution satellite imagery

• WMS allows GIS software view map 
layers hosted online without 
downloading the underlying data

• Compliant with Open Geospatial 
Consortium (OGC) standards

• Backend of NASA Worldview interactive 
web application

• Worldview is a free user-friendly data 
visualization tool for satellite imagery

• Uses GIBS to rapidly retrieve its 
imagery for an interactive browsing 
experience
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GIBS Workflow
• Find GIBS endpoints

• Access GIBS in ArcGIS Pro and ArcGIS Online

• Nadir Bidirectional Reflectance 
Distribution Function (BRDF) Adjusted 
Reflectance

• 30-meter Nadir BRDF-Adjusted 
Reflectance (NBAR)

• Normalization that corrects for 
angular effects, producing data as if 
viewed from directly overhead

• Configure time enabled properties



Workflow Demonstration



Demoing HLS:

Accessing & Using 
the Global Imagery 
Browse Service 
(GIBS) in ArcGIS 
Online (AGOL)



Workflow Demonstration
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Recap
• GIBS is the backend of Worldview

• Contains an extensive catalog of services (1,000+)

• Provides NRT, time-enabled data, and global coverage

• WMS can be used across compliant GIS clients

• WMS provides visualization only

• Useful for quick exploration and identifying areas or dates for further analysis



Demoing HLS:

Accessing & Using 
the Earthdata GIS 
(EGIS) Image 
Service in ArcGIS 
Pro Future Living Atlas of the 

World (LAW) Layer 
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Enabling GIS at NASA: Earthdata GIS

A NASA-Managed 

ArcGIS Enterprise…

…that enables the publishing of 

authoritative NASA ES layers in the 

Living Atlas of the World (LAW) 
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Why these services?
Image & feature services enable 
users to reduce the time spent on 
data wrangling & pre-processing in 
order to increase time for analysis. With 
these services, you can:

• Perform raster analytics including 
aggregates, differences, or 
classifications 

• Perform raster functions including 
reprojection, orthorectification, 
clipping, application of complex 
image processing algorithms, & 
more

Instant Data 

Retrieval via 

Browser-Based 

Endpoints

Integration w/ 

Interactive Data-

Driven Apps

Extensive 

Functionality & 

Analytic Capabilities
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Workflow Outline
• Find an Image Service Endpoint

• Add an Image Service to ArcGIS Pro

• Clip to a Boundary

• Apply Mask

• Create a Spectral Profile

REMINDER: This 

demonstration will use a 

prototype service. The full HLS 

service is currently in 

development.



Workflow Demonstration



Demoing HLS:

Accessing & Using 
the Earthdata GIS 
(EGIS) Image 
Service in ArcGIS 
Online Future Living Atlas of the 

World (LAW) Layer 
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Workflow Outline
• Add Image Service to ArcGIS Online

• Configure time enabled properties

• Navigate the Image Collection 
Explorer

• Filter, query, preview, and select 
granules

• Apply Processing Templates

• Identify Pixel Values

REMINDER: This 

demonstration will use a 

prototype service. The full HLS 

service is currently in 

development.



Workflow Outline
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Recap
• Image services provide analytic 

capabilities to perform raster functions 
using the underlying data collection

• EGIS services provide REST 
endpoints to use in a variety of 
GIS clients/tools

• Analytic tools in ArcGIS Online 
use Credits

• Image service will be in sync with the 
official repository of NASA data

• Full HLS production service is in the 
works

• Plan to nominate to Esri’s Living Atlas 
of the World to improve discoverability



GIS Tools

Esri’s Landsat and 
Sentinel Viewer 
applications
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Capabilities
• Interactive Find a Scene by location, sensor, time, & 

cloud cover

• Select imagery renderings (e.g. SWIR to visualize 

forest burn scars)

• On-the-fly multispectral band combinations & indices 

• Dynamic statistical change analysis 

• Additional analysis to include threshold masking & 

temporal profiles

• Visual change by time, & comparison of different 

renderings, with Swipe & Animation modes



NASA Earth 
Science GIS

GIS Resources
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Our GIS Homepage

https://earthdata.nasa.gov/learn/gis
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Which of the access 

methods you saw today are 

you most likely to integrate 

into your workflow?

Are there other NASA data 

that you’d like to see as 

image service?

How interested are you in 

emerging technologies, such 

as STAC and Cloud 

Connections?

What are your requirements 

for using HLS data in GIS 

tools?

Would a Viewer application 

be valuable and useful?















Time (CDT) Topics Format Speaker

4:40 - 4:50

(10 min)

Summary, Resources, 

& Next Steps

Presentation & 

Interactive

Stephanie Jiménez, NSITE & UAH

Tuesday May 12, 2026 starting at 4:40 pm CDT

Session 4: Resources, Feedback, & Next Steps

Goals:

● Summarize Day 1 and provide resources for continued feedback

● Preview Day 2 and post-workshop opportunities
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Day 1 Summary: Demonstrating meeting community needs and 
expanding on functionalities and collaborations

USDA
ARS

QGIS 
Plugins

ESRI 
Suite

NASA 
Worldview

LP 
DAAC

NSITE & 
Solution 
Teams

Impact & FeedbackAccess & Distribution Research, Analyses, & Application

D
a
y
 1

: 2
0

2
6

 H
L
S
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o

rk
s
h

o
p
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Products under development are open to iterative feedback and co-design with users.

Under Development

Available & Improving

Derived HLS Products

HLS L30 VI

HLS L30 VI
OPERA

Surface 

Disturbance
(DIST)

Dynamic Surface 

Water Extent
(DSWx)

HLS Core

HLS L30

HLS S30

Low Latency

HLS L30

HLS S30

HLS L10

HLS S10

BDEC VI Composites

HLS S30 VI

HLS S30 VI

Summary of HLS Related Products
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https://hls.gsfc.nasa.gov/data/HLS10m/
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The latest NASA led 
information and updates

● NSITE led HLS solution 
background

● Status for development 
and production for 
HLS core, 
HLS LL, 
HLS VI, 
HLS 10 m, and 
derived products

● Data fact sheets, and 
trainings

● Examples of societal 
impact

● Updates on workshops 
and open meetings

NSITE LATEST 
ON HLS
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https://www.earthdata.nasa.gov/data/projects/nsite/solutions/hls

https://www.earthdata.nasa.gov/data/projects/nsite/solutions/hls
https://www.earthdata.nasa.gov/data/projects/nsite/solutions/hls
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Expanding information 
on the data, tools, 
and learning

● HLS background

● Technical and science 
specifications for each 
HLS product

● Data access methods 
and tools for each HLS 
product

● News, stories, contact & 
Meet the Team

● Learning resources 
across NASA programs 
and other partners

● Publications & citations

Earthdata 
HLS Page
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https://www.earthdata.nasa.gov/data/projects/hls

https://www.earthdata.nasa.gov/data/projects/hls
https://www.earthdata.nasa.gov/data/projects/hls
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Specific Dataset 
Documentation

● Catalog info per dataset 
version with technical 
specifications

● User Guide

● Algorithm Theoretical 
Based Document 
(ATBD)

● Anomalies / Known 
Issues documentation

● Related publications

● Data citation 
information / DOIs

Earthdata 
Data Catalog 
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https://www.earthdata.nasa.gov/data/projects/nsite/solutions/hls

https://www.earthdata.nasa.gov/data/projects/nsite/solutions/hls
https://www.earthdata.nasa.gov/data/projects/nsite/solutions/hls
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NASA Led
Summary of Ways to Access & Interact with HLS Data

Source Resources Available Products

Earthdata
Earthdata Search: HLS L30 v2.0 | HLS S30 v2.0 | HLS 

L30 VI | HLS S30 VI and Earthdata GIS

HLS L30 

HLS S30 

HLS L30 VI

HLS S30 VI

LP DAAC
HLS LP DAAC | LP DAAC HLS Github | 

Cloud-Native HLS Data Example

Code / 

Cloud 

Resources

SpatioTemporal Asset Catalog (STAC) API | Modelling 

with HLS in R | L30 AWS bucket | S30 AWS bucket | 

Access NASA Harmony

Other 

NASA

Worldview tutorials | The Application for Extracting and 

Exploring Analysis Ready Samples AppEEARS |
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https://search.earthdata.nasa.gov/search?q=C2021957657-LPCLOUD
https://search.earthdata.nasa.gov/search?q=C2021957295-LPCLOUD
https://search.earthdata.nasa.gov/search?q=C3246892554-LPCLOUD
https://search.earthdata.nasa.gov/search?q=C3246894861-LPCLOUD
https://gis.earthdata.nasa.gov/portal/home/search.html?restrict=false&sortField=relevance&sortOrder=desc&searchTerm=opera+hls#content
https://www.earthdata.nasa.gov/data/tools/lp-daac-data-prep-scripts
https://github.com/nasa/HLS-Data-Resources/tree/main
https://lpdaac.usgs.gov/documents/923/HLS_Tutorial_vRI80pO.html
https://github.com/radiantearth/stac-api-spec
https://www.earthdata.nasa.gov/learn/trainings/visualizing-land-cover-land-use-change-nasa-satellite-imagery
https://registry.opendata.aws/nasa-hlsl30/
https://registry.opendata.aws/nasa-hlss30/
https://harmony.earthdata.nasa.gov/
https://www.earthdata.nasa.gov/data/projects/hls/learn?populate=WorldviewHLS%20Worl&items_per_page=8
https://appeears.earthdatacloud.nasa.gov/
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Commercial & Community Led
Summary of Ways to Access & Interact with HLS Data

Source Resources Available Products

Google 

Earth 

Engine

HLS L30 v2.0 | HLS S30 v2.0
HLS L30 

HLS S30

DSWx-HLS (OPERA)

Microsoft Planetary Computer
HLS L30

HLS S30

ESRI
OPERA ArcGIS toolbox | Prithvi Burn Scar Deep 

Learning Package | Prithvi Crop Classification 

Deep Learning Package

HLS L30

HLS S30

Planet Community page | HLS via Planet
HLS L30

HLS S30

QGIS OPERA plugins | Landsat water mask plugin

HLS L30

HLS S30 

DSWx-HLS

DIST-ALERT-HLS

DIST-ANN-HLS
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https://developers.google.com/earth-engine/datasets/catalog/NASA_HLS_HLSL30_v002
https://developers.google.com/earth-engine/datasets/catalog/NASA_HLS_HLSS30_v002
https://planetarycomputer.microsoft.com/
https://github.com/OPERA-Cal-Val/OPERA-ArcGIS-Toolbox
https://www.arcgis.com/home/item.html?id=9af7af28dd91473bbc8ad40942e74563
https://www.arcgis.com/home/item.html?id=39e598cb9eed4f1eac28f8484c5f3679
https://community.planet.com/community
https://docs.planet.com/data/public-data/usgs-nasa/harmonized-landsat-sentinel/
https://www.google.com/url?q=https://plugins.qgis.org/plugins/nasa_opera/&sa=D&source=editors&ust=1777562307455966&usg=AOvVaw29U_526pGJHehi1ZbEOwcL
https://github.com/jakelongenecker93/Landsat-Water-Mask-QGIS-Plugin
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Community Forums

EarthData Forum | Google Earth Engine Developers 
Group | Planet Insights Platform (community page) | 
ESRI Living Atlas of the World community | Microsoft 
Planetary Computer (discussions)

Stay Connected About HLS

Sign-up for occasional HLS related emails

Direct Contact

About HLS (meet the team) page on Earthdata website

NSITE Newsletter

Sign-up for NSITE’s quarterly email newsletter

https://bit.ly/4uBbuvz

Stay Connected to HLS Developers and the Community

Information Exchange and 
Reciprocal Communication
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https://forum.earthdata.nasa.gov/viewforum.php?f=7
https://groups.google.com/g/google-earth-engine-developers/about
https://docs.planet.com/data/public-data/usgs-nasa/harmonized-landsat-sentinel/#additional-resources
https://community.planet.com/
https://community.esri.com/t5/arcgis-living-atlas-of-the-world/ct-p/arcgis-living-atlas-of-the-world
https://github.com/microsoft/PlanetaryComputer/discussions/1
https://github.com/microsoft/PlanetaryComputer/discussions/1
https://docs.google.com/forms/d/e/1FAIpQLSf3ibCT1BRApQY4QOejeyvZe4JeSC4QzrNwEkjkJypFXOhIlg/viewform?usp=header
https://www.earthdata.nasa.gov/data/projects/hls
https://docs.google.com/forms/d/e/1FAIpQLSdqxii6SGozlMVpTxKQGzwRrmebRHXl9UlEHKt7-g2PCXuKEA/viewform?usp=dialog
https://bit.ly/4uBbuvz


Thank you!

Post-Evaluation
(~3 min)


