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Wide Ranging Forecasts and Warnings: From the Sun to the Sea

NWS ensures public safety, national security, and a robust American econmy
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NWS Operates in the Communities We Serve
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Forecasts are Only the Beginning

Impact-Based Decision Support Services
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Eye to Eye with Decision Makers

State Emergency Operation Centers

Local Emergency Operation Centers
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Transforming Infrastructure and Operations

Infrastructure and technology that is 
mobile, flexible, and nimble to meet the 

forecasters’ where they need to best 
serve with decision makers 
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• 1870: Weather services established within U.S. Army Signal Service’s Division of Telegrams and Reports

• 1890: U.S. Weather Bureau established as civilian agency

• 1902: American Marconi begins broadcasting U.S. Weather Bureau forecasts to mariners

Content Delivery Network Traffic for Tsunami.gov website

National Weather Service: 155 Years Young

• 1955: Joint Numerical Weather Prediction Unit formed
U.S. Weather Bureau acquires last IBM-701 
(from spare parts) to operate NWP suite 

The “Bologna” connection!
• American Marconi was first subsidiary 

of British Marconi holding rights to 
Guglielmo Marconi’s radio patents

First U.S. Weather Bureau HPC
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NWS Operational HPC Peak Performance Trend
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Critical Role of HPC in Forecast Skill Improvement
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Production Suite on HPC (2004)
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Production Suite on HPC (Today)
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Performance Requirements Have Evolved Over Time To:
• Minimum 99.9% Operational Use Time
• Minimum 99.0% On-time Product Generation
• Minimum 99.0% Development Use Time
• Minimum 99.0% System Availability
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• Single Data Center – Government Owned
• Heterogeneous Backup

• Single Cray C90 – 15.2 Gflop/s (16 processors)
• Two Cray J90s – 3.2 Gflop/s (16 processors)
• Models ran on C90 and Post-Processing on J90s
• When C90 failed, models ran at lower resolution on J90s

• Significant disruption to customers when exercising backup
• Electrical fire in C90 in September 1999
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• Single Data Center – Government Owned
• Symmetrical Backup

• Two IBM Power3
• 614 Gflop/s (768 cores) each
• 1.7 Tflops/s (1104 cores) each (mid-life upgrade)

• First time operating a full backup capability
• System installed, moved, and rebuilt in another data center 

due to asbestos remediation
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• Single Data Center – Contractor Owned
• System operated in IBM facility

• Symmetrical Backup
• Two IBM Power4

• 3.7 Tflop/s (704 cores) each
• Starting to hit 99%+ on-time product generation reliably
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• Two Data Centers
• Geographically separate data centers (320 km)
• One contractor owned facility
• One government owned facility 

• Symmetrical Backup
• IBM Power4+ - 7 Tflop/s (1152 cores) each
• IBM Power5   - 18 Tflop/s (2368 cores) each – upgrade
• IBM Power6   - 73 Tflop/s (4992 cores) each - upgrade

• First time dealing with wide area network latency for data 
mirroring between systems
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• Contracted as complete managed service
• Two Data Centers

• Geographically separate data centers (1,600 km)
• Both contractor owned facility

• Symmetrical Backup
• iDataPlex – 213 Tflop/s (10,240 cores) each
• iDataPlex – 776 Tflop/s (37,312 cores) each
• Cray XC40 - 2 Pflop/s (48,960 cores) each
• Dell PowerEdge – 1.4 Pflop/s (33,936 cores) each

• Ran production suite across three system architectures
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• Contracted as complete managed service
• Two Data Centers

• Geographically separate data centers (3540 km)
• Both contractor owned facility

• Symmetrical Backup
• Cray EX – 14.5 Pflop/s (393,216 cores) each

• Production running back on single system architecture
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NWS Dissemination Services
• Geographically separate data centers with cloud content delivery services
• Approximately a quarter of applications migrated to the cloud
• Serving over 10 petabytes per month approximately 50% offloaded to the cloud 
• Serving nearly 37 billion hits per month approximately 80% offloaded to the cloud

Data served from NWS Dissemination Services NWS API Web Service on NWS Dissemination Services

Capacity Served and Demand for Products
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July 29-30, 2025 Tsunami Event – tsunami.gov
• Typical day

• On-premises servers receive about 2.5 million hits per day
• During event

• On-premises servers received 9.1 million hits in 12 hours 
• Nearly 1 billion hits in 12 hours off-loaded to the cloud

Content Delivery Network Traffic for Tsunami.gov website

Significant On-Demand Event Based Loads
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Experimental AI Global and 
Limited-area Ensemble 
forecast system (EAGLE)

On-Demand/Event Driven  
HPC on Cloud

Optimizing data movement 
across mission critical 
applications and large scale 
computing

Looking Ahead…
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Questions?

22
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