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Part 1 Review

« Snow and ice play a crucial role in Earth’s water cycles:

- Snowmelt serves an important source of water in many regions.
- Inferannual variations in snowpack has substantial impact on regional water
availability, and can lead to floods or droughts.

«  When snow accumulates at high latitudes or high elevations, water is stored from days and months,
hundreds to tens of thousands of years (glaciers).

Measurements of snow:
- Snow Covered Area (SCA), Snow thickness, Snow Water Equivalent (SWE)

« Snow properties:
- Snow albedo, Snow grain size, Show impurities
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Part 1 Review

 Remote Sensing of Show:
- Passive microwave, visible and near-infrared spectral measurements are used
» Satellite and Sensors:
- DMSP: SSMI, SSMIS, NASA/JAXA AMSR-E, AMSR-2
- NASA EOS:MODIS
- NOAA-8 to -19: AVHRR, SNPP & NOAA-20 & 21 VIIRS
« Remote Sensing Products:
- Snow Cover, Snow Albedo, and Snow Water Equivalent
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Training Outline

Part 1 Part 2 Part 3
Overview of NASA Access, Analysis, Monitoring Mountain
Snow and Ice Data and Visualization of Snowpack and

Products NASA Snow and Ice Prediction of Water
Data Products Availability in the
Western US for Water
Resources and
Disaster Applications

July 24, 2025 July 31, 2025 August 7, 2025

Homework
Opens August 7 — Due August 21 — Posted on Training Webpage

A certificate of completion will be awarded to those who attend all live sessions and
complete the homework assignment(s) before the given due date.
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Part 2: Access, Analysis, and Visualization of NASA Snow and
Ice Data Products



Part 2 Objectives

By the end of Part 2, participants will be able to:
« Search and access NASA snow and ice data products.
 Recognize ways to analyze and visualize snow and ice data products.

« Compare coincident snow data across in-situ, airborne, and satellite platforms from NASA's SnowEXx,
Airborne Snow Observatory (ASO), and MODerate resolution Imaging Spectroradiometer (MODIS)
data sets.
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How to Ask Questions

« Please put your questions in the Questions box and we will address them at the end of the webinar.

« Feel free to enter your questions as we go. We will fry to get to all of the questions during the Q&A

session after the webinar.
« The remainder of the questions will be answered in the Q&A document, which will be posted to the
training website about a week after the training.
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Guest Speakers

Mikala Beig Saber Brasher Diane Fritz Andrew Barrett
Associate Scientist Associate Scientist Associate Scienfist Senior Associate Scientist

NASA National Snow and Ice Data Cener (NSIDC)
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Search and Access NASA Snow and Ice Data
Mikala Beig & Saber Brasher
Natfional Snow and Ice Data Center



NASA National Show and Ice Data Center (NSIDC)

« NSIDC data management programs focus on
preserving, documenting, and providing access to
over 1400 data sets related to the snow and ice-
covered regions of the world.

« Theyinclude data from Earth-observing satellite
NATIONAL SNOW AND ICE

missions, airborne surveys, field observations, - BN i e dhisioc o iac B
weather stations, historical records, and data | L S O
rescue projects. | Snow, sea ice, glaciers, ice

sheets, ice shelves, frozen

 NSIDC is one of 11 NASA Distributed Active Archive \ | - ground, soil moisture, cryosphere.
Centers (DAACS). *
 NSIDC data is available for free to anyone!
— Helpful to have some prior experience working
with commonly used scientific data formats
(e.g., GeoTlFF, NetCDF, or HDF)
— Most data sets have user guides to help
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Searching for NSIDC Data

« Explore Data Page: Search bar can
search for keywords within NSIDC
data sefs

- Browse data collections,
which group data together by
various NASA missions and
other projects

- Collections can be filtered by
collection method,
geographic area, and

geophysical measurement (for

example, seaice, ice sheets,
glaciers, snow, soil moisture, or
frozen ground)

- Get started with NSIDC Data FAQ

NASA ARSET - Intfroduction to NASA Snow and Ice Data Products and Applications

National Snow and Ice Data Center

o part of CIRES at the University of Colorado Boulder

NEWS & ANALYSES v DATA v OUR RESEARCH LEARN v

Explore Data

Search data... Q

BY DATA COLLECTIONS BY GEOPHYSICAL MEASUREMENTS ALL DATA SETS

Filter by:

COLLECTION METHOD v GEOGRAPHIC AREA v GEOPHYSICAL MEASUREMENT v



https://nsidc.org/data/explore-data
https://nsidc.org/data/explore-data
https://nsidc.org/data/user-resources/get-started-nsidc-data

Data Set Specific Landing Pages: SnowEx17

NSO MOWSBANAYSES\  OATAv  OURRESWCH lenv  ABOUTY Q% User Guide:

Comprehensive product
documentation on file structure,
variable info, data acquisition,
efc.

SnowEx17 Ground Penetrating Radar, Version 2

OO =
USER GUIDE SUSSCRSE SERVICE ° °

Citation
This is the most recent version of these data. Version Summacy

Overview Ontiviow

Subscribe:
This data set contains the results of a ground penetrating radar survey conducted at Grand Mesa, Colorado. Data Data Access & Tools U scrl e'

e 217 3 e 2 ot 20T S T et s Documentaton Sign up to receive email updates
are also archived at NSIDC (D01 10.5067/ZPOLBRHVWGSV) T s Of -I-he dO.I.O Se.l.

DATA SET 10: SNEX17_GPR
DOL: 10.5067/G21LGCNLFSCS

Parameter(s): SNOW DEPTH | SNOW WATER EQUIVALENT
Platform(s): GROUND-BASED OBSERVATIONS
Sensor(s): GPR

Data Format(s): ASCII

SnowEx17 Ground Penetrating Radar, Version 2
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https://nsidc.org/data/snex17_gpr/versions/2

Data Set Specific Landing Pages: NSIDC

wi | EARTHDATA

Mational Snow and lce Data Center

i — NEWS & ANALYSES »~ DATA~  OURRESEARCH LEARN

Data Access Tool ©

ABOUT

Overview

Q =

Search & Djscmrer; -j:.Get Data.:}

1
[ Data Access & Tools

Filter files before downloading based on date, spatial area, or file name. Choose from various download options, '

such as Python script. Export bounding boxes as a GeoJSON.

Documentation

Related Help Resources

How to filter and order from a data set web page

Help Articles

How to use Earthdata Download

Type: Web Application Last updated: April 2025 View Metadata

NASA Earthdata Search ©
Visualize | | Search & Discover I:ﬁm Data?_ﬁ

Search and order data from all MASA DAACs using spatial and temporal filters in a map interface. Reformatting,
reprojecting, and subsetting options are available for some data sets.

Related Help Resources
How to search, order, and customize data with NASA Earthdata Search

Type: Web Application
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Access:
Tools and services for accessing
the data

Documentation:
Known issues, ATBDs, Data
dictionaries, User guides

Help articles:
Useful information for the data
product




Accessing NSIDC DAAC Data

Each “card” contains a link(s) (access!); the capabilities of the data access method (what it can
dol); and a description of the services provided, such as below:

NASA Earthdata Search = Links
Eju"isualiz{J (Search & Discuver} (Get Data) CCI pCI b”mes

Search and order data from all NASA DAACs using spatial and temporal filters in a map interface. Reformatting,
reprojecting, and subsetting options are available for some data sets.

How to search, order, and customize data with NASA Earthdata Search De SC r|p-|-| on

Type: Web Application
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NSIDC Data Access Tool

Nfon S s dult Euthr NS & AACTEES DALY CommmaRr A T Q <
Data Access lool
Use the selectons below % search and flter by Teme range and/'or Qeographic ares
------------------

Solectes Date Sef Indormanion

O e L L T TR PP e —

Bot St 1 T i Pty e v 1

Dl bt BINCNT T IS

St bt Lummary (s Ses P o ) W by (el o Lownd Mesa, Conmndn Duts wxte D Y way

T trma, CHOAR] 30w SO, 0 CHOMRIS IO ST equvant. Dus wery Coleched bermeen. 34 Fatraary 2017 and 1% Fabrary 2007 an part of

P 2517 Gntmln Ghmpingn o wngrittned tew $0lh o W00 bt o NSOC (00K 10 5060 DPOLBRVWERY)

. "

PR hydee Fm @eraeT W maamar D Tgmpor‘| and sp‘ﬁu filters 3 B s -3 WX Text filter with “wildcards '.)J
e npetindy by bounding Sox 5 Stant T
1 e npalaty by ey o b bre b pay g

1 2 3

3 Ben sencied (-2 WO

Mutiple data orderng options [l [ [SEEESS
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NSIDC Data Access Tool:

* [ntuitive and simple way to quickly
filter and access data from the
NSIDC welbsite

* Provides multiple ways to place
your order -1) Python script, 2)
Earthdata Download tool, 3) pre-
configured Earthdata Search order

Data Access Tool =

"Search & Discover -': Get Data/'j

Filter files before downloading based on date, spatial area, or file name. Choose from various download options,
such as Python script. Export bounding boxes as a GeoJSOM.

How to filter and order from a data set web page

Type: Web Application Lastupdated: July 2020 View Metadata


https://nsidc.org/data/data-access-tool/SNEX17_GPR/versions/2

NASA Earthdata Search

NASA Earthdata Search:

 Discover, visuadlize, and access
petabytes of Earth observing data
from all NASA DAACs

* Filter data by mission, keyword,
spatial and temporal range,
flename, etc.

* Provides customization services (e.Q.,
subsetting) for select data sets

NASA Earthdata Search =
T h
Visualize | [ Search & Discover \Get Data/

Search and order data from all MASA DAACS using spatial and temporal filters im 2 map interface. Reformatting,
reprojecting, and subsetting options are available for some data sets.

How to search, order, and customize data with MASA Earthdata Search

Type: Wieb Application
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https://search.earthdata.nasa.gov/search

Application for Extracting and
Exploring Analysis Ready Samples
(AppEEARS) =

APPEARS: Welcpme i J.qp pEEARS'

AP

« Access data from a variety of
federal data archives

« Subset data spatially, temporally,
and by variable

« Transform data from its original @ @daac
format into an analysis ready - . L
format (e.g., GeoTlFF) . -~

G " ORNL DAAC >

Mational Park Sarvice
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https://appeears.earthdatacloud.nasa.gov/

Data Discovery and Access

NASA Earthdata Search Demo

Search for data from the NASA/JPL Airborne Snow Observatory (ASO) aircraft survey campaigns
using a spatial filter.

For help email: nsidc@nsidc.org

To register for an Earthdata Login profile visit: https://urs.earthdata.nasa.gov/
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https://search.earthdata.nasa.gov/
mailto:nsidc@nsidc.org
https://urs.earthdata.nasa.gov/

Download, Analyze, and Visualize Show Data
Diane Fritz & Andy Barreft
National Snow and Ice Data Center



Goal - Go Through an Example Exploring Show Data

« We've learned about NSIDC data and how to find it, so let’s USE if!
« Example: Grand Mesa in Colorado
« Concepts can be applied to other basins across the globe

Grand Mesa
National
Forest

Grand Mesa study area showing SnowEx GPR data boundaries in NASA's Earthdata
Search
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Platform: Visualizing and Analyzing Data with QGIS

« QGISis afree and opensource platform for working with spatial data

\GIS

 Volunteer supported
NASA ARSET - Intfroduction to NASA Snow and Ice Data Products and Applications

« Highly customizable



http://qgis.org/
http://qgis.org/

Working with QGIS

Spatial data interface customizable with Plugins!

«  We'll be using the Profile
tool plugin to examine
raster data values like
snow depth.

Profile Tool 2®

Profile Table Settings

2.55 e Layer ____Band/Field Sea
maximum 18
‘ »
Add Layer Remove Layer
Options
_]X:I,l minimum Selection Temporary polyline ~
i 0.09 .

Link mouse position

¥ Show cursor |y on graph with canvas

Reset view  Height ¥ V Interpolated profile Graph - PNG v Save as

ASO Ground Penetrating Radar (GPR) data displaying snow depth from NSIDC
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Snow Data We'll Use from NSIDC

These are just a few of many datasets we host!

e Snowkx GPR « ASO Gridded LIDAR « MODIS NDSI
— Short name: SNEX17_GPR — Short name: ASO_3M_SD — Short name: MODI10AI
— Parameters: — Snow Depth in meters — Parameters:
« Snow "Thickness” — 3-meterresolution « NDSI scaled to 1-100
e Snow Water .

Data flags (clouds)
Equivalent (SWE)

« Two-way fravel time

NDSI=(Rvis — Rswir)/(Rvis +Rswir)
« Location information
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Determining a Study Area and Time

«  We'll start with our highest resolution data: SnowEx GPR

« Data access tool showing the extent of the Snowkx GPR data for Grand Mesa
« Create polygon for searching other data sets

* Note time of data campaign for temporal constraints

Filter by date: From 0200772017 To 027252017 r 3 filos solectod (~210 MB) Soarch o names D )

Filter spatially by bounding box: Size (MB)

Filtor spatially by drawing a bounding box or polygon:
Note. Bue-green Overtey sHows 1he detesel COvernge. uniess £ is plobal
2017-02-21 00.00: = 2017-02-25 23:59

[ SnowEx17_GPR_Version2 Weekd csv 664

00 59
2017-02-14 00:00: | 2017.02-17 23:89
SnowEx17_GPR_Version2 Week2 csv 858 00 5%
1 . 17.02-
SnowEx17_GPR_Version2_Week1 csv 573 soblpiatiodsindl dovbeliprd e

00 59

3 filos solected (~210 MB)

24

NASA ARSET - Intfroduction to NASA Snow and Ice Data Products and Applications




Using Browse Images to Assess Data

ATA SEARCH
1 MODIOA1 VO&! SV Search Rescits (8 Collections)

« Be sure to select files with e
useful data e —

a' = — MNIT02-00 00 M40 I

ASOGrandMesaPoly json | — N Taaseae
13hape selected o ®] * *

A - MOOWALAZ $.0812 N

MOD15{Terra Snow Cover Dally L3 Global 500m SIN Grid V061

T Showing 18 of 18 matching granies Sorm Sawt Date (O0dest)  Viewi Limt "

3 Tempeeal )] Moo aonos Py
Start: 2017-02-08 00:00:00 -
Mt maem MITA1) NN .
Stop: 2017.02-25 235959 r =
o WIP 212 1 wno LT A1) I -
e & Zervaa * o
9
MODAOA A20T0LS M09 05 001 2 : M 1A MANOROA 0012 H | ]
CONBEOBOR02 nat INCLCTINST Mt
. -~
& A MM e o - ST MR AN N
no MITA08 TN ; no M7 A0 B0oe:» : °
! 5.
] I 3 . .
Grid Coordinates arsve * araven G =
+ 0
Tilng System MOOXALAZ0TOMZRONOS 0812 MOOALR20TO4ANOMDS 0612 3
021266085326 nat 226630075 ner
Norw

SIART NP M M40 N
no 0000 Iy "o ML T
Temporal
Start oo o & &
Searth Tene |y
YYYY-MALDO b & Subscriptions & Remove .=. Download =
s

sty L3 Globad 5

E)

:‘."3‘ }H BE : s

Example browse of MODI10AT data in NASA's Earthdata Search

This light blue color represents clouds
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3 Options: Turning MODIS Data into a GeoTIFF
HDF files are complicated in QGIS.

« GDAL command line ApPpPEEARS (NASA tool) « Coming Soon: NASA
— gdal_translate Earthdata Search
~ gdal_warp APPEEARS fransformations upon
- \\ ordering
GDAlr —  We'll use this in the

demol

Drag and Drop @\ G I s

GeoTIFF
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Watershed Boundaries - Limiting Snow Data to Your Region of Interest

Data external to NSIDC

« Hydrobasins (Global) * National Hydrography Dataset (U.S.)

— Nested scaled watersheds by continent — Smaller watershed boundaries available

MY £ /2
PV e S
TJ " Al -W A Ll
' "”/‘ w .. y; (’:. ey’ 020
| il LY T / > &
) m§
R

'y s

awp

ot
g

Y L5 7
_- a

: ATT¥ o . -
¥/ -
gy ' f*—
v 09 V'Zl L2

WBD data on Colorado’s Continental Divide
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https://www.hydrosheds.org/products/hydrobasins
https://www.hydrosheds.org/products/hydrobasins
https://www.usgs.gov/national-hydrography/national-hydrography-dataset
https://www.usgs.gov/national-hydrography/national-hydrography-dataset

Comparing Snow Depth Data Along a Transect

« Compare data sources for verification of watershed basin calculations
« Transect can be straight or follow data collection path

« ASO: snow depth in meters
* Snowkx: thickness

Profile Tool 25

Profile Table | Settings

/— — - - - 12,02 s Layer Band|Fiekd §-
Values can be extracted from 5| J“w,ﬂ\ FAASANARA || 2:. 3
The Table option and usepl as : ‘ R T
inputs for model calculations 5| Options
minimum Selection Temporary polyline ~
0.00 =
Show cursor

Reset view  Height ¥ V Interpolated profile Graph - PNG v Save as
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Gathering NDSI Data (or Any Raster Data) for a Selected Basin

« Constrain MODIS NDSI data to a watershed boundary
This could be done over multiple MODIS cloudless-captures to create a time series

Method can be applied to any raster data with full coverage for your watershed of interest

= ‘ ‘).- A —

. o L) '/‘; v i
j{(‘i\r #1585 {

Selected watershed from WBD used to limit MODIS NDSI data to area contributing to a specified outflow. Note that
this catchment isin a mesa area and has a shape that confrasts with many catchments (outflow is to the west).
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Demonsiration



Demo: Working with Show Data in QGIS

We'll go through the following steps for exploring NSIDC's snow data in QGIS:

Find coincident data using spatial and temporal filtering, starting with SnowEx GPR data
« Use AppEEARS to obtain MODIS data as a GeoTiff
 Load SnowEkx GPR .csv into QGIS as a point vector layer

 Load ASO gridded LIDAR and MQODIS rasters into QGIS
« Use QGIS Profile tool plugin to compare SnowEx and ASO snow depth data along a transect

« Clip MODIS GeoTiff with a watershed boundary and calculate mean value of NDSI
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Part 2:
Summary



Summary

 Overview of NSIDC:
- Free access to over 1,400 data sefts
- Easy search and browse specific data set landing pages, user guides, and FAQ
- Demonstration of data discovery and access tool: NASA Earthdata Search
- Data sub-setting and extraction tool: ApPEARS

« Download, analyze, and visualize snow data:
- Demonstration using example in Grand Mesa in Colorado
- Explore, Spatial/temporal selection of SnowEx, ASO, and MODIS NDSI data
- Analyze and visualize data using QGIS
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https://search.earthdata.nasa.gov/search
https://appeears.earthdatacloud.nasa.gov/

Looking Ahead to Part 3

Joint ARSET-Western Waters Action Office (WWAO) session:
* Impact of snow data in the Western US.

« Monitor and visualize snow cover, snow albedo, snow darkening, and snow cover duration in the
Western US.

« Forecasting snow-fed river flow with case studies in the Western US.
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Homework and Certificates

Homework:

—  One homework assignment

— Opens on 08/07/2025

— Access from the training webpage

— Answers must be submitted via Google Forms
— Duvue by 08/21/2025

Cerlificate of Completion:

— Attend all three live webinars (attendance is recorded automatically)

— Complete the homework assignment by the deadline

— You willreceive a certificate via email approximately two months after completion of the course

NASA ARSET — Infroduction to NASA Snow and Ice Data Products and Applications 35 .



Acknowledgements

Instructors:

Mikala Beig
Saber Brasher
Diane Fritz

Andrew Barrette

Associate Scientist, NSIDC- DAAC
Associate Scientist, NSIDC-DAAC
Associate Scientist, NSIDC-ODAAC

Senior Associate Scientist, NSIDC

NASA ARSET - Intfroduction to NASA Snow and Ice Data Products and Applications




Contact Information

Trainers:
« Mikala Beig
— mikala.beig@colorado.edu

« Saber Brasher
— saber.brasher@colorado.edu

« Diane Fritz

— diane.fritz@colorado.edu
« Andrew Barrett

— andrew.barrett@colorado.edu
«  Amita Mehta

— amita.v.mehta@nasa.gov

« Sean McCartney
— sean.mccarthey@nasa.gov
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« ARSET Website
« ARSET YouTube

Join our quarterly newsletter to stay up-to-date on
our latest trainings:

1. Send an email with no subject line to arset-
join@lists.nasa.gov.

2. Follow the instructions sent in response.

Visit our Sister Programs:
® DEVELOP



mailto:mikala.beig@colorado.edu
mailto:mikala.beig@colorado.edu
mailto:saber.brasher@colorado.edu
mailto:saber.brasher@colorado.edu
mailto:diane.fritz@colorado.edu
mailto:diane.fritz@colorado.edu
mailto:andrew.barrett@colorado.edu
mailto:andrew.barrett@colorado.edu
https://www.earthdata.nasa.gov/data/projects/arset
https://www.earthdata.nasa.gov/data/projects/arset
https://www.youtube.com/user/NASAgovVideo/playlists
https://www.youtube.com/user/NASAgovVideo/playlists
mailto:arset-join@lists.nasa.gov
mailto:arset-join@lists.nasa.gov
mailto:arset-join@lists.nasa.gov
https://appliedsciences.nasa.gov/what-we-do/capacity-building/develop

Resources

« Qgis.org — Free and open-source tool for mapping and analyzing data
« NSIDC datasets — Repository of cryospheric data and more

— MODIS
— Airborne Snow Observatory
—  Snowkx

« NASA's Earthdata Search

« ApPpPEEARS

« GDAL documentation — Specifics on how to use gdal_franslate and gdal_warp

« Hydrosheds — Seamless hydrographic data for global and regional applications

« The National Hydrography Dataset (NHD) — Includes the watershed boundary dataset (WBD)

« QGIS for Hydrological Applications — Recipes for catchment hydrology and water management by
Hans van der Kwast and Kurt Menke

« Python tutorial — a similar exploration of this data with efficiency for repetitive analysis
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http://qgis.org/
http://qgis.org/
https://nsidc.org/data/explore-data
https://nsidc.org/data/explore-data
https://nsidc.org/data/modis
https://nsidc.org/data/modis
https://nsidc.org/data/aso
https://nsidc.org/data/aso
https://nsidc.org/data/snowex
https://nsidc.org/data/snowex
https://search.earthdata.nasa.gov/
https://search.earthdata.nasa.gov/
https://appeears.earthdatacloud.nasa.gov/
https://appeears.earthdatacloud.nasa.gov/
https://gdal.org/en/stable/
https://gdal.org/en/stable/
https://www.hydrosheds.org/products
https://www.hydrosheds.org/products
https://www.usgs.gov/national-hydrography/national-hydrography-dataset
https://www.usgs.gov/national-hydrography/national-hydrography-dataset
https://locatepress.com/book/hyd2
https://locatepress.com/book/hyd2
https://github.com/nsidc/NSIDC-Data-Tutorials/blob/main/notebooks/SnowEx_ASO_MODIS_Snow/Snow-tutorial.ipynb
https://github.com/nsidc/NSIDC-Data-Tutorials/blob/main/notebooks/SnowEx_ASO_MODIS_Snow/Snow-tutorial.ipynb

Thank Youl!
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