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} Proposed Sensor Improvements (J3/4) Require 
Additional Downlink Bandwidth Than Current Specs.

} How Much Data Does SNPP Actually Generate?
} SNPP Design Favors Conservative Data Management.
◦ SNPP Has Fixed Downlink Capability, AND
◦ Variable Data Generation Due to VIIRS Data Compression 

(Compression varies with scene, time of day, season)

We Now Understand the SNPP Data Generation 
So That We Can Strategically Manage the Downlink
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} Data Generated from the SNPP Spacecraft and Four 
of Its Instruments Is Effectively Constant.

} VIIRS Generates the Largest and Most Dynamic Data.

SNPP Data Generation Rate by Source
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Every VIIRS Packet Analyzed: Apr 2012 – Dec 2015
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} Largest Scan in Orbit 
Stays in the Range of 
8.8-10.5 Mbps.

} Top 20 Scans Include 
Almost Every 
Continent and Month.

} Four of the Five 
Largest Scans Were 
Over Australia.

} Northern Hemisphere Summer Yields More Large Scans, but 
Southern Hemisphere Summer Yields Largest Scans.
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} Tables Quantifying Each 
Data Source Are Available.
◦ Day Expected, Peak, Night 

Expected

} More Informed Downlink 
Decisions Are Possible.
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} TDRSS Used as 
a Downlink 
Option Twice an 
Orbit

} Schedule Less 
TDRSS Time for 
Night Portion of 
Orbit

} Transmit Only 
Specific Bands 
Over TDRSS

Case Content

TDRSS 
Time for 

150 Mbps 
(minutes)

1 Only ATMS, CrIS,
Health/Geo 00:59.5

2
Only ATMS, CrIS, 

Health/Geo, VIIRS Key 
Performance Param. 

02:17.4

3
Only ATMS, CrIS, 

Health/Geo, VIIRS Fire, 
Cloud, Ice Bands

01:48.5
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} SNPP Data Generation Has Been 
Characterized – Instrument, Day/Night, 
Season, Waveband.

} The Characterization Will Facilitate 
Creation of Downlink Concepts That 
Optimize Latency, Resource 
Management, Cost.
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} EXECUTIVE SUMMARY: 
All Six Data Sources, Data Rate Tables, 16 pages

} TECHNICAL MANUAL:  
Detailed Characterization of VIIRS, 144 pages 

LauraEllen.Dafoe@JeTSI.com
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Plot only averages and add 
max’s in table below
Imagery diff color than Mod
Note I4 and I5 dominate
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} Near the Top of This I01 
EDR Image.

} Near the Middle of the 
Highlighted Region on the 
Map.
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} Downlink Overhead 
17.4%

} VC0: State of 
Health, incl. Geo

} Key Performance 
Parameter (KPP): 
I01-05, M12, M14-
16, DNB, incl. 
Cal/Eng

} Latency Critical: 
Fire, Cloud, Ice

} Hybrid 3:4 Case
} Buy More TDRSS 

Time If Needed

Case
Concept, Content 
and Conditions 

Portion of 
an Orbit 
to 
Downlink

Information 
Data 
Volume 
(Gbytes)

Downlink 
Data 
Volume
(Gbytes)

TDRSS 
Time if 
150 Mbps 
(minutes)

TDRSS 
Time if 
300 Mbps 
(minutes)

1
All SMD, Max 
VIIRS

Full orbit 9.12 10.71 09:31.0 04:45.5

2a
All SMD, Max 
Day VIIRS

One-third 
orbit

3.41 4.00 03:33.5 01:46.7

2b
All SMD, 
Nighttime VIIRS

One-third 
orbit

2.17 2.54 02:15.7 01:07.8

3
ATMS, CrIS, VC0 
Only

One-third 
orbit

0.95 1.12 00:59.5 00:29.8

4a
ATMS, CrIS, VC0, 
VIIRS KPP Only, 
Max

One-third 
orbit

2.19 2.58 02:17.4 01:08.7

4b
ATMS, CrIS, VC0, 
VIIRS KPP Only, 
Min

One-third 
orbit

1.59 1.86 01:39.4 00:49.7

5
ATMS, CrIS, VC0, 
Latency Critical
Bands, Max

One-third 
orbit

1.73 2.03 01:48.5 00:54.2


