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Outline
• Status of JPSS satellites
• Next generation Low Earth Orbit (LEO) mission planning and 

formulation
• Summary
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JPSS
• The JPSS Program consists of:

§ Five satellites (three in orbit and two 
in production), each with at least 
four instruments
o NOAA 21 launched on November 10, 2022 is 

commissioned and is the primary satellite at 

1330 LTAN

o NOAA20 launched on November 18, 2017 is the 

secondary satellite 

o SNPP launched in October 28, 2011 is a tertiary 

asset.

o JPSS 4: Scheduled launch is  Sep1, 2027.

o JPSS 3 in storage (expected launch 2032).
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JPSS 3 and 4 Finishing Up!
JPSS3

JPSS4

In storage

In test
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JPSS NEON
Large Spacecraft Bus SmallSat Spacecraft Buses

4-5 Instruments Single Instrument
5 Years 3-4 Years 

Architecture lends itself to flexibility, agility, resiliency

INSTRUMENTS: 

BUS:

LAUNCH CADENCE:

NEON is a Disaggregated Architecture
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Low Earth Orbit Observations
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BUY AND PARTNER
where we can. 

The Office of LEO Observations uses Commercial and 
Government-owned assets together to provide the best 

value weather forecasts to the American taxpayer.

BUILD 
what we must.
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Maintain a hybrid 3-Plane SSO Constellation—Meets User Needs:
• Local Times: 21:30 LTAN, 13:30 LTAN, 17:30 LTAN
• Global Coverage: 4-hr refresh (>90%)
• High-Latitude (Alaska): 2-hr refresh

Primary Observations (4-hr refresh):
• NOAA 13:30 LTAN: JPSS-ATMS, NEON-SMBA (2036)
• EUMETSAT 21:30 LTAN: Metop-C AMSU/MHS, Metop-SG MWS
• 17:30 LTAN: TBD Follow-on- Commercial? 

Additional and Demo Data (Improved refresh):
• 17:30 LTAN: QuickSounder (ATMS) 
• EUMETSAT AWS (MWR): 2230 (current)
• EUMETSAT Sterna (MWR): 2-hr LTAN separation improves revisit (3 planes) 1130, 1530, 1930 (Future-2030)
• Inclined Orbits: Commercial orbits can improve refresh and coverage when coordinated 

LEO Architecture Plans
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Two-Plane vs. Three Planes
Impact on Global Coverage and Refresh Rates

If we do not pursue morning orbit, what is 
result on constellation coverage and refresh 

rates ?
• Current two-plane (METOP/METOP-SG in 0930 LTDN, 

JPSS/NEON in 1330 LTAN)
• Achieves 80% Global Coverage in 6 hours (90% in 8 hours)
• Achieves 4-Hour Refresh to Polar Regions (Alaska POR) 

• Adding Third Plane (NEON in 1730 LTAN) 
• Achieves 90% Global Coverage in 4 hours
• Achieves 2-Hour Refresh to Polar Regions (Alaska POR) 

• Adding Sterna Partnership (0330/0730/1130 LTDN) 
• Achieves 80% Global Coverage in 2 hours
• Achieves 1-Hour Refresh to Polar Regions (Alaska POR) 



11National Environmental Satellite, Data, and Information Service 



12National Environmental Satellite, Data, and Information Service 

Next Generation Satellite Communications
Concept of Operations: 3 Layers of Science 

Data relay
1. Laser Communications via Commercial 

Internet Relay Service Providers
• Starlink or Amazon LEO Illustrated

2. Traditional RF Contacts Over Poles (X-band)
• Svalbard (KSAT) and McMurdo(NOAA)

3. Direct broadcast: X-band
• Lowers Latency to < 15 Minutes

Laser Comm Contact
RF Ground Contact



13National Environmental Satellite, Data, and Information Service 

Targeted improvements for a future MWS sensor include:
• Hyperspectral Microwave Sounder capabilities- greater precision 
• RFI Detection
• Inter-Calibration Approach
• V (50 GHz)  and F (118 GHz) Bands for Temperature in the same instrument
• Commercial should plan for a 3-5 year lifespan for data continuity 

Constellation approach:
• Provide higher temporal resolution globally
• Combine NOAA-owned, NOAA-partnerships, and commercial data to improve 

refresh rates and coverage 

MWS Innovations and Objectives
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SMBA Instrument
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• Theoretical studies have shown 
benefits to Numerical Weather 
Prediction, Planetary Boundary Layer 
& other applications

– Limited real-world demonstrations to 
date, although several attempts in 
progress

• Real-world demonstrations in progress

SMBA Hyperspectral Capability
Ongoing Trade Topics :
• Digital backend technology is available 

to do the signal processing
– Determining which bands, number of 

channels, and band width

• Processing
– FPGAs require significant power and 

generate significant heat, re-
programmable on orbit

– ASICS use less power/less heat, but are not 
re-programmable

• Intermediate data volume is large
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QuickSounder Mission Architecture
Spacecraft & Mission Operations Vendor

• Southwest Research Institute (SwRI) awarded QuickSounder 
Spacecraft and Mission Operations (QS-SMOS) contract

• Responsible for:
• Commercial Satellite
• Mission Data Transport (Ground Network) using KSATlite 

Commercial Services 
• Mission Operations (Center @Boulder, CO)

Government
Payload (ATMS-EDU)
– Refurbished ATMS EDU (NG Azuza)
– Cross-track microwave sounder that provides temperature 

and moisture observations (22 Channels, 23.8 GHz – 183.3 
GHz)

NOAA Ground System
– Mission Data Processing and Dissemination based on legacy 

NOAA systems that are part of the NESDIS enterprise (IDPS 
& NCCF)

Launch Vehicle
– Firefly Alpha @Vandenburg SFB, Dedicated
– Backup: SpaceX (USSF-178) Rideshare 

NCCF
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QuickSounder KSAT Scope

• Utilize 11 Ground Stations for Downlink
• Utilize 3 Ground Stations (Polar/Near Polar) for Uplinks
• Average of ~40 contacts per day (Avg 3 Downlinks/Orbit)

# Location Lat (N) Long (E) T/R

q01 Svalbard, Norway 78.2315 15.4111 Uplink & Downlink

q02 Troll, Antarctica -72.0027 2.5253 Uplink & Downlink

q03 Punta Arenas, Chile -52.9364 -70.8701 Uplink & Downlink

q04 Mingenew, Australia -29.0100 115.3417 Downlink
q05 Awarua, New Zealand -46.5288 168.3799 Downlink
q06 Mauritius -20.5014 57.4506 Downlink
q07 Athens, Greece 37.8451 22.6233 Downlink
q08 Hartebeesthoek, South Africa -25.8860 27.7056 Downlink
q09 Hawaii, US 20.8173 -156.4548 Downlink
q10 Portland, Oregon 45.8500 -119.6300 Downlink
q11 Columbus, Ohio 40.1000 -83.1900 Downlink

SwRI is working to add 

5 KSAT Lite Ground 

Stations to reduce the 

number of violation per 

day not meeting the 50-

minute latency  (see 

Backup)
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EPS-Sterna

From: Towards EPS-Sterna (EUMETSAT)
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● Common Joint pipeline compatible, delivering data from multiple partners
○ 5 data acquisition stations reduce product latency
○ Placed strategically at McMurdo to maximize polar downlinks and 

complement other Arctic downlink sites
○ Provides resilience and geographic diversity

PENGUIN
Polar EUMETSAT/NEON Ground station upgrade Integrated Network
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• NESDIS is on a path to a hybrid Microwave Sounder system through: 
• Commercial Data
• International Partnership data
• Government Systems

• All components are necessary to meet NOAA requirements, but could 
be in coordinated and diverse orbits. 

• Commercial MWS data could be used to improve our global refresh rate 
to complement government provided backbone orbits.

• Future NOAA LEO NEON satellites are envisioned to have several layers 
of science data transmission capabilities including direct broadcast for 
near real time data, as well as optical and RF for stored mission data for 
low latency data access.

Summary


