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Thank you!

• CSPP & SSEC Teams: L. 
Gumley, K. Strabala, D. 
Schumacher, G. Yeoger, and 
many more

• UAF/GINA Team: B. Buechler, C. 
Buffington, J. Cable, J. Dabney, 
C. Dierking, A. Haas, O. Larson, 
H. Mair, Q. McHenry, G. Veenstra

Office	of	Low-Earth	Orbit	
Observations



Presentation
Summary

• See something interesting, be 
part of our collective.

• GINA website has lots of links 
(gina.alaska.edu)





Alaska

The	Last	Frontier

	



Alaska: The Last Frontier

Alaska is Big & Remote
By the Numbers

• 730,000 residents

• ~1.5M land area (km2)

• ~350 communities

• 50+ active volcanoes

• 95% underlain by 
permafrost

• 1 moose per 3 people



Alaska Is Not Like Alot of Other Places
Infrastructure

• ~82% of our communities 
are not on the road 
system

• ~60% of our communities 
have no local fire 
department

Alaska: The Last Frontier



Alaska Is Not Like Alot of Other Places
Infrastructure

• ~82% of our communities 
are not on the road 
system

• ~60% of our communities 
have no local fire 
department

• Only 3 Weather Forecast 
Areas for U.S. National 
Weather Service

Fairbanks
Anchorage
Juneau

Alaska: The Last Frontier



Delivering	NOAA	&	Partner	LEO	Satellite	Data
From	the	Final	Frontier	to	the	Last	Frontier

Alaska	Direct-Broadcast	System		





Delivering NOAA & Partner LEO Satellite Data

First LEO Image Received at GINA
Handwritten Note

NOAA-11
08 Aug 1993

First polar satellite 
data received by 
ADVAL 
(now GINA)



Delivering NOAA & Partner LEO Satellite Data: GINA DB Reception Over the Years

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027

NOAA-POES

EOS

DMSP

JPSS

METOP

GCOM

AWS

AQUA

NOAA 20SNPP
NOAA 21

METOP B, C

DMSP 12, 13, 14, 15, 16, 17, 18, 19

GOSAT-GW

METOP-SG

NOAA-POES 10, 11, 12, 14, 15, 16, 17, 18, 19

GCOM-W

TERRA



Delivering NOAA & Partner LEO Satellite Data

Antennas at UAF/GINA in Interior Alaska

2026
Metop-SGA1
GOSAT-GW







Processing the Downlinked Data at UAF

Delivering NOAA & Partner LEO Satellite Data

3 Antennas
Passes ~80
# Files ~65,000
Daily Volume 
(GB)

~1.1 TB

Companion Presentation:
LEO Products for NWS Pacific and 
Alaska Regions
Douglas Schumacher et al.
(CSPP 2026)



Delivering the Data to You!

• Email 
satellite@gina.alaska.edu

• Visit gina.alaska.edu

• Public API & Web 
Portals, including partner 
Sites like Real Earth

• LDM to AWIPS Users

• Subset in ESRI Data 
Layers

Delivering NOAA & Partner LEO Satellite Data

mailto:satellite@gina.alaska.edu


How LEO Satellites See Alaska

Wildland Fire
Detections & Extent Smoke & Air Quality Volcanic

Emissions
Aviation Advisories

(Clouds)

Sea Ice Motion River FloodingHeavy Precipitation

18

Weather

Delivering NOAA & Partner LEO Satellite Data



Delivering NOAA & Partner LEO Satellite Data

Leveraging 
Direct-

Broadcast
to Power a 

LEO Satellite 
Collective in 

Alaska





Alaska	Direct-Broadcast	System

It’s	More	Than	Just	A	Data	Stream…It’s	Community



The LEO Satellite Collective in Alaska

Direct
Broadcast



The LEO Satellite Collective in Alaska

Direct
Broadcast

Shared 
Mission 
Space



The LEO Satellite Collective in Alaska

Shared 
Mission 
Space

Communication 
& Outreach

Community 
Needs

Research

Operations
Direct

Broadcast



Alaska	Direct-Broadcast	System

Shared	Mission	Space:	Wildfire

	



Shared Mission Space: Wildfire

Alaska Wildfires By The Numbers Since 1950



Shared Mission Space: Wildfire



Shared Mission Space: Wildfire

Communication 
& Outreach

Community 
Needs

Research

Operations
Direct

Broadcast



Shared Mission Space: Wildfire

Community 
Needs

The Early Days: Planes & Phone Calls

Photo by Bradley Hagstrom, National Park ServicePhoto by Alex Simpson, BLM AFS

1980s Fire Detection Aircraft & Pilots (Linn Clawson)

Is It on Fire?

Alaska is big, 
there just 
aren’t enough 
pilots or 
roadside 
drivers to 
report it all



Shared Mission Space: Wildfire

The Alaska Paradigm….2004
Community 

Needs

Research

Operations

MODIS on LEO 
satellites Terra & Aqua 
for near real-time active 
fire monitoring

Direct-broadcast 
antennas were 
operating at UAF/GINA

The Alaska Fire Service 
worked with GINA to 
map the hot spots.



Shared Mission Space: Wildfire

Can we get an 
even better 

spatial 
resolution? 
more looks?

Research

Community 
Needs



Delivering NOAA & Partner LEO Satellite Data

NOAA Low Earth Orbit (LEO) Satellites





Delivering NOAA Satellite Data From the Final Frontier to the Last Frontier

Flies on all 3 
JPSS 

satellites
Day and night 

monitoring
375-m pixel 
resolution

Quantify fire 
characteristics

JPSS/Visible Infrared Imaging Radiometer Suite (VIIRS)

Shared Mission Space: Wildfire



Delivering NOAA Satellite Data From the Final Frontier to the Last FrontierDelivering NOAA Satellite Data From the Final Frontier to the Last Frontier

Tracking Rapidly Evolving Fire: Individual Pixels

GOES ABI Ch 07 (3.9 µm) - 04 Apr 2023
• Too coarse for perimeter movement

VIIRS DayFire RGB  – 10 Apr 2024
High resolution shows perimeter changes
VIIRS i04
Intensity changes within the perimeter 



A GOES ABI & JPSS VIIRS 375-m Pixel Comparison

VIIRS pixels 
inside a 

single GOES 
pixel



Delivering NOAA Satellite Data From the Final Frontier to the Last Frontier

Flies on all 
JPSS 

satellites
Day and night 

monitoring
375-m pixel 
resolution

Quantify fire 
characteristics

Shared Mission Space: Wildfire

JPSS/Visible Infrared Imaging Radiometer Suite (VIIRS)



Delivering NOAA Satellite Data From the Final Frontier to the Last FrontierShared Mission Space: Wildfire

Research

Community 
Needs

Lots of great 
minds on the 

problem!

NOAA
NOAA-CIs
Universities

VIIRS Active Fire Detection Data Product



Alaska Direct Broadcast System: JPSS/VIIRS Active Fire Detections



Delivering NOAA Satellite Data From the Final Frontier to the Last FrontierShared Mission Space: Wildfire

DayLandCloud RGBVIIRS i04 Shortwave IR
Map of thermal radiation that varies with amount of 

reflected sunlight. Shows fire intensity  (24 hour) 

Bare ground

Clouds

Vegetation
Water

Intense Fire Intense Fire

FireColor RGB

FireTemperature RGBVIIRS i05 Longwave IR

Smoke

TrueColor RGB

Smoke Smoke

Water 
temp

Water

Fire Fire temp

Clouds

Clouds

Cloud temp

Smoke

Burn scar temp

Clouds

Clouds

Water

Map of longwave radiation consistent day or night.  
Identifies clouds (24 hour)  

Burn scarBurn scar

Best product for smoke (daytime only) Qualitative view of fire intensity (daytime only)

Shows fire, burn scars, vegetation, smoke, clouds 
(daytime only) 

Shows intense fire, burn scars, vegetation, smoke, 
clouds (daytime only) 

Colors show 
temperature 

Land temp 
varies with 
time of day Clouds Clouds

Colors are 
grey shades 

between 
white (cold) to 

black (hot) 

support@gina.alaska.edu

Research

Community 
Needs

VIIRS Imagery - Wildfire Detection & Monitoring

Is it on fire?

Is it a problem?



Delivering NOAA Satellite Data From the Final Frontier to the Last FrontierShared Mission Space: Wildfire

Thanks, CIRA!



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

VIIRS via Direct-Broadcast to Fire Operations

VIIRS Heat Points



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

VIIRS via Direct-Broadcast to Fire Operations

VIIRS Heat Points



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

VIIRS via Direct-Broadcast to Fire Operations



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

VIIRS via Direct-Broadcast to Fire Operations



Shared Mission Space: Wildfire

Community 
Needs



Shared Mission Space: Wildfire

Research

Community 
Needs

Dr. Mike Pavolonis, NOAA NESDIS Wildland Fire Program Manager &. CIMSS

Next-Generation Fire System (NGFS)

Operations



Shared Mission Space: Wildfire

The NOAA Next Generation Fire System

Near real-time NOAA satellite 
data in Alaska from UAF/GINA

Actionable intelligence, including automated detection of 
potential new wildfires for the US Wildland Fire Service

AI for early detection and tracking of wildfires with NOAA satellite data

Early detection of 
the HelpMeJack fire





Shared Mission Space: Wildfire

NGFS Detects Tundra Fire First

317 – Ikpikpuk
Discovered 06/22/2025
Fire was discovered using remote sensing. Fire is plotting in limited 
management area. Fire will be monitored as resources allow.



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

“Evolution of Algorithm & Attributes”
- Jenn Jenkins, Alaska Fire Service



Shared Mission Space: Wildfire

What’s Coming for Alaska NGFS 2026?

More meetings with 
wildfire operations 
in Alaska federal, 

state)

AWIPS in the Cloud 
for IMETS

Expanded VIIRS 
Fire Product 

Training for IMETS

Experimental 
NGFS Alert 

Dashboard for 
VIIRS



Training Opportunities for LEO Products

Virtual Alaska Weather Symposia (VAWS):
 High-Latitude Weather & Climate Insights 

Monthly, Wednesdays @ 
19:00 UTC

(11:00 AKDT)



Shared Mission Space: Wildfire

Community 
Needs



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

Next Generation Fire System (2026, 2027) 



Shared Mission Space: Wildfire

Community 
Needs

There is a lot of 
fire & smoke.

Can we breath 
safely outside?

Smoke of this severity level has never been documented in 
Nome before this month (July) (D. HOVEY, KNOM)



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations

Estimating PM2.5 in From DB VIIRS AOD
(GINA, UAF’s Dr. Mao, NOAA STAR)

• Review/assess 2025 PM2.5 estimates from daily averages +  
VIIRS AOD from each pass; blend with OMPS smoke index

• Be prepared for 2026 fire season!



Shared Mission Space: Wildfire

Community 
Needs

There is a lot of 
fire & smoke.

Where can we fly?

Black spruce has been burning actively in 2022 with hot and 
dry conditions in the Interior. Photo AK DOF



Shared Mission Space: Wildfire

Community 
Needs

Research

Operations



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations



Alaska	Direct-Broadcast	System

Shared	Mission	Space:	Sea	Ice

	



Communication 
& Outreach

Community 
Needs

Research

Operations

Shared Mission Space: Sea Ice



Shared Mission Space: Sea Ice



Shared Mission Space: Sea Ice

Community 
Needs

Sea Ice Observations & Model Data:
Lots Of It, Fast, and Up Close



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations



Shared Mission Space: Wildfire





Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations

Social Media in Alaska: Satellite Data!



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations

Social Media in Alaska: Connecting Communities



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations

Social Media in Alaska: Annotate It!



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations

Can We Facilitate Making These Posts? Yup!



Shared Mission Space: Wildfire

Community 
Needs

Research

Communication 
& Outreach

Operations

proto.gina.alaska.edu/distro/clips

Short Animations



VIIRS Snow/Cloud 
Discriminator

• Purple & White – Cold snow 
and sea ice

• Pink – Ice Clouds
• Yellow – Water Clouds



Snow/Cloud 
Discriminator

• Purple & White – Cold snow 
and sea ice

• Pink – Ice Clouds
• Yellow – Water Clouds



Community 
Needs

Research

Communication 
& Outreach

Operations

Quick Guides Available
Thank you, NOAA CIs & NESDIS!

Shared Mission Space: Snow



Alaska	Direct-Broadcast	System

Shared	Mission	Space:	Snow	

	



Communication 
& Outreach

Community 
Needs

Research

Operations

Shared Mission Space: Snow



Community 
Needs

Where and 
how much is 
it snowing?

Situational 
Awareness for 
SE Alaska!

Radar is 
terrain-blocked

Shared Mission Space: Snow



Research

Community 
Needs

Shared Mission Space: Snow



Community 
Needs

Research

Operations

Alaska Snowfall Rate Product (AK-SFR)

Average latency at 
GINA:
14 minutes

Distributed to NWS 
Alaska Region in 
AWIPS environment

Users can access in 
near real-time

Awesome achievement using microwave data from many satellites! 
Extremely cold conditions and over ocean

Shared Mission Space: Snow



Community 
Needs

Product 
Development

Communication 
& Outreach

Operations

Shared Mission Space: Snow



Community 
Needs

Research

Communication 
& Outreach

Operations

Quick Guides Available
Thank you, NOAA CIs & NESDIS!

Shared Mission Space: Snow
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Community 
Needs

Research

Communication 
& Outreach

Operations

Quick Guides Available
Thank you, NOAA CIs & NESDIS!

Shared Mission Space: Snow



Alaska	Direct-Broadcast	System

The	Next-Generation	Workforce

	



The Next-Generation Workforce

UAF Undergraduates Work with All Kinds of Awesome Data



The Next-Generation Workforce

Public Outreach
Thanks 
NOAA-
NESDIS
K-12 
Education 
Team





Alaska	Direct-Broadcast	System

Thank	You!
Email	satellite@gina.alaska.edu
LinkedIn:	GINA	Alaska
Facebook:	@alaska.gina

	

mailto:satellite@gina.alaska.edu

