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How NOSIA Informs Portfolio Decision Making 

How NOSIA is Evolving 
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Overview 



Observing System Portfolio Management 
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Each point on the Efficient Frontier represents an  

optimum Portfolio of Observing Programs within a Constrained Budget 

System Engineering  
Measure of Effectiveness 

4 



NOAA Emerging Technologies 
for Observations Workshop 

 

Sponsored by the NOAA Observing Systems Council 
 

August 22-23, 2017 - NCWCP 

 
 

▪ National Water Level Observation Network 
▪ Tropical Atmosphere Ocean Buoy Ocean Profiles 
▪ Commercial Fisheries Dependent Data Surveys 
▪ ARGO 
▪ Integrated Ocean Observing System Regionals 
▪ Animal Borne Sensors 
▪ National Observer Program (NOP) 
▪ Drifting Buoy Network 
▪ NEXRAD Precipitation Products 
▪ Program-funded Habitat Surveys 
▪ Coastal Weather Buoys Atmospheric Surface Observations 
▪ Recreational Fish Surveys 
▪ Historical Habitat Databases 
▪ Chartered Vessels Research 
▪ NWS Upper Air Soundings 
▪ Coastal-Marine Automated Network 
▪ GOES Imagery 
▪ NERR_SWMP 
▪ Automated Weather Observing System 
▪ Global Ocean Observing System Carbon Network 

Identifying Capability Improvements for the  
Greatest NOAA-wide Benefit 

Capability Improvement Prioritization 
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FORMOSAT 7 (COSMIC-2) [SSTL] 

Jason-3 GOES-16 

DSCOVR 

JPSS-1 

Programmed Acquisitions 

NOSIA Value Tree Can Inform  
a Definition of an Optimized 

Future Architecture Acquisition 

Future Architecture Definition 
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Planning  
Future Acquisitions 



Spectrum Impact Analysis 
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NESDIS Communication Service: In-situ data relay 
Coastal-Marine Automated Network 
Gulf of Mexico Oil Platforms 
National Estuarine Research Reserve System-Wide Monitoring 
Program 
National Water Level Observation Network 
Cooperative Observer Program Stream Gage Network 
Ocean Acidification Gliders 
OAR Radars 
Physical Oceanographic Real-Time System 
Interagency Remote Automated Weather Stations 
USACE Stream Gage Network 
USDOI/BR Stream Gage Network 
USFWS Stream Gage Network 
USGS Mobile Surge Sensors 
USGS Rain Gage Network 
USGS Tide Gages 

GOES Data Collection System  
Loss Impact Analysis 
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NOAA Ship Henry B. Bigelow 
Northeast Fisheries Science Center 

Ship Decommissioning & 
Scheduling Impact Analysis 
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NOAA Ships 



Evolution of NOAA Services 
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Capabilities Lost, 
DMSP F19 NOAA Profiler 

TRMM 

OceanSat 

Aqua Terr
a 

Aura SOHO 

Capabilities on the way out, 

Evolution of the  
Observing System Architecture 

POES to JPSS GOES 13 to 16 

Enhanced Capabilities, 

and New Capabilities. 
• Phased Array Radar 
• Three-Dimensional Tropospheric Winds from Space-Based Lidar 
• Space-based multi-spectral Imager for Aurora 
• Thermospheric composition and dynamics at high latitudes from space 
• Coronograph, Photospheric and Heliospheric Observations off Sun-Earth axis 11 



Atmospheric Temperature Profiles 

Rawinsonde GNSS-RO Aircraft 
Dropsonde 

MDCRS/ 
ACARS 

Space-Based 
Sounders 

Investment Optimization 
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Optimize Investment  
In Collection Method and Operating Domain Among Different Capabilities 
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Data 
Latency 

Capability Overlap 

Observation 
Cadence 

Observation Capability 
Acquisition Lifecycle 

Weather Disasters 

Optimize Investment  
Under Temporal Variation in the Portfolio 
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Fleet Fly-Out 

Investment Optimization 



Attribute Level Trades Analysis (ALTA) 
New Survey Methodology in Development 
 

• Assesses Observation Parameter 
Attributes (e.g. Horizontal Resolution) 

• Trades capability among performance 
characteristics (e.g. more accuracy vs less 
Latency) 

• Evaluates wide range of capabilities to 
meet a requirement 

• Not specific to one observing system  
• Explicitly links requirement satisfaction to 

system’s value to meet mission 
• Applicable to observation products or 

sensor data 
• Models observation utility between 

minimum threshold and maximum utility 

Evolution of Portfolio Analysis 
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Data Sources 

NOAA Goals 

Key Product and 
Service Groups 

Mission Service Areas 

Key Products and 
Services  

Surveyed Products  

SPRWG Defined 
Objectives 

NOAA 

Measures of Effectiveness 
“MoE” 

Requirement Satisfaction 
Measures of Performance 

“MoP” 

Mission Services 
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Budget    Window 

Optimum Portfolio 
Within Budget 

Sampled Constellations 
Efficient Frontier 

Mission Value Model 

Evolution of Capabilities 
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Louis.Cantrell@NOAA.gov 
David.Helms@NOAA.gov 

 
Technology, Planning, and Integration for 

Observations 

Thank You and Contact Information 

https://nosc.noaa.gov 
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