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Summary: 80% Error Reduction Relative to NOAA During Critical High Tide Periods 

 

Executive Summary 

During the October 11–12, 2025 compound coastal flooding event at Cape Canaveral, Florida, 
observed water levels rose as much as 18 inches above standard NOAA tide predictions during 
critical high tide periods. A distant nor’easter amplified perigean spring tides, also known as king 
tides, creating a complex coastal setup where site-specific, event-driven forecasting can add 
important operational context beyond harmonic tide guidance.  

SkyWind Solutions' forecasting system accurately captured these extreme conditions, predicting 
water levels within 3.6 inches of observed readings. Forecasts generated October 4th for October 
11-12 events provided seven-day advance warning with all observations falling within probabilistic 
confidence intervals.​ 

Performance Results: 

●​ Consistent 80% error reduction across both critical events 
●​ All observations within forecast confidence intervals 
●​ Seven-day advance warning capability demonstrated​ 

 

Event Background 

A powerful coastal low-pressure system developed off the southeastern United States on October 
10, 2025, tracking 100-300 miles offshore of Florida throughout the event while generating 
sustained northeast winds of 20-35 mph along the coast. The storm coincided with October's 
perigean spring tides (king tides)—when lunar perigee aligns with full moon phases, producing 
tidal ranges 2-4 feet above normal astronomical conditions.​ 

The nor'easter caused widespread coastal impacts from North Carolina through New England, 
including at least three fatalities and prompting New Jersey's governor to declare a state of 
emergency. This convergence created conditions where storm effects amplified astronomical 
tides.​​ 

 

 

Distant Storm Effects on Coastal Water Levels 

Despite the nor'easter's center remaining hundreds of miles offshore, significant water level 

 



 

amplification occurred at Cape Canaveral through multiple mechanisms: extended wind fetch 
creating sustained onshore stress, atmospheric pressure gradients from the distant low-pressure 
system, offshore wave generation driving coastal setup, and resonance effects in coastal 
bathymetry.​ 

 

Figure 1. Synoptic weather conditions. The left panel is for October 11, 2025 and right panel is for October 12, 
2025.  Note the strong nor’easter developing off the coast of Florida in the left panel and then moving up the 
coast in the right panel. 

These findings highlight why coastal forecasting requires integration of large-scale atmospheric 
patterns, not just local weather conditions. The 18-inch water level anomaly demonstrates how 
distant storm effects can create operationally significant impacts far from a storm's immediate 
circulation.​ 

 

Performance Analysis 

Study Parameters 

Location: Cherie Down Park, Cape Canaveral, Florida  
Analysis Period: October 8-15, 2025​
Critical Events: October 11 at 12:00 PM and October 12 at 1:00 PM EST​
Lead Time: Forecasts generated October 4th for October 11-12 events​
Verification Data: Quality-controlled NOAA tide gauge observations​ from NOAA Station 8721604.   

​
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Figure 2: Day 6 and 7 of a 7 day forecast vs. Observations.  Water level comparison showing NOAA 
predictions (cyan), SkyWind forecasts (red), verified observations (black), and 90% confidence intervals (navy). 

 

Detailed Results for Peak High Tide 

October 11, 2025 at 12:00 PM EST 

Forecasting 
System 

Predicted 
Level 

Observed 
Level 

Forecast 
Error 

Verification 

NOAA 
Forecast 

2.9 feet 4.4 feet 
-1.5 feet 

(-18 
inches) 

300% over 
typical 

SkyWind 
Enhanced 
Forecast 

4.1 feet 4.4 feet 
-0.3 feet 

(-3.6 
inches) 

✓ Within 
expected 

range 

Error Reduction: 80% 
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October 12, 2025 at 1:00 PM EST 

Forecasting 
System 

Predicted 
Level 

Observed 
Level 

Forecast 
Error 

Verification 

NOAA 
Forecast 

2.7 feet 4.2 feet 
-1.5 feet 

(-18 
inches) 

300% over 
typical 

SkyWind 
Enhanced 
Forecast 

3.9 feet 4.2 feet 
-0.3 feet 

(-3.6 
inches) 

✓ Within 
expected 

range 

Error Reduction: 80% 

 

Performance Summary 

NOAA's tide prediction accuracy studies show typical Root Mean Square errors of 0.44-0.48 feet 
(5.3-5.8 inches) at reference stations. The 18-inch systematic error significantly exceeded typical 
performance, while SkyWind maintained 3.6-inch average accuracy with 100% of observations 
within confidence intervals.​​ 

 

Operational Impact 

Why 18-Inch Errors Matter 

This 18-inch error represents the difference between planned operations and emergency 
mobilization. NOAA's systematic underprediction during this meteorologically-forced event 
illustrates the fundamental limitation of astronomical-only tide prediction.  

Harmonic analysis, while robust for normal conditions, cannot capture meteorological 
amplification because it explicitly excludes weather effects. Traditional tide tables simply cannot 
account for these physics because they're designed for gravitational forcing only.​​ 

Real-World Validation 

Zachary Eichholz, Chief Resilience Manager and Emergency Operations Coordinator for the City of 
Cape Canaveral, provided operational validation of the forecasting system's value during this 
event:​ 

"It's really good. I used it when that nor'easter started up next to Florida and went up north, we had 
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some super high tides that happened from that storm. It was really nice to have. It was a good use 
case. Having this additional area (Cherie Down Park) covered besides the tide gauge that's running at 
Trident pier is great. It gives me the ability to tell staff, 'this will be happening right at our beach.'" 

This testimonial underscores the practical value of enhanced forecasting during extreme 
conditions, providing local emergency management officials with the specific, localized 
intelligence needed for effective operational decision-making.​ 

 

Business Applications 

The verified 80% accuracy improvement during extreme conditions provides quantified evidence 
of operational value for: 

Critical Infrastructure: Aerospace facilities, port authorities, and municipal operators require 
precise water level forecasts for operational planning.  

Knowing seven days ahead that water levels will reach 4.4 feet instead of the predicted 2.9 feet 
enables proactive flood barrier deployment rather than emergency response. Emergency coastal 
responses cost 3-5x more than planned protective measures, making accurate forecasting critical 
for operational budgets.​ 

Safety-Critical Operations: For vessel operators managing berth access and channel depths, or 
coastal infrastructure managers optimizing protection measures, reliable uncertainty bounds 
transform reactive emergency response into proactive risk management. A vessel requiring 
48-foot clearance under a fixed bridge with 50-foot design height has safety margins that become 
critical when actual water levels exceed predictions by 18 inches.​ 

Study Limitations 

This performance analysis covers two critical high tide events during a single compound coastal 
flooding scenario at one location over a two-day period. While results demonstrate clear 
advantages during these extreme conditions, comprehensive validation requires extended 
assessment across multiple seasons, locations, and weather regimes.​ 

The documented 80% error reduction represents model performance during compound event 
conditions specifically. Performance varies by meteorological regime, with typical improvements 
ranging from 15% during normal conditions to 80% during extreme events like those analyzed 
here.​ 

Ongoing monitoring at multiple coastal locations provides continuous performance verification 
across diverse conditions. Quarterly statistical summaries and annual third-party audits maintain 
validation standards while expanding the evidence base for operational reliability assessment. 

 

Conclusions 

The October 11-12, 2025 storm-enhanced event at Cape Canaveral provided a rigorous test of 
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forecasting capability during precisely the conditions where traditional astronomical predictions 
reach their physical limits. When a distant nor'easter amplified perigean spring tides, SkyWind 
Solutions' enhanced forecasting demonstrated measurable performance advantages.​​ 

Documented Results: 

●​ 80% forecast error reduction during critical high tide periods 
●​ Reliable probabilistic uncertainty quantification with 100% coverage 
●​ Operationally relevant 7-day lead time for extreme event prediction 
●​ Successful capture of distant storm effects on coastal water levels​ 

These findings demonstrate the operational value of enhanced coastal forecasting during 
compound events—scenarios that traditional astronomical predictions cannot address but that 
increasingly challenge coastal operations and infrastructure.​ 

While this analysis represents performance during a specific extreme event, the results provide 
quantified evidence of forecast capability during precisely the conditions where improved 
accuracy matters most for coastal decision-making.​ 

 

Performance Data Verification 

All results verified against NOAA tide gauge observations from the Trident Pier Station (8721604), 
the official reference standard for Cape Canaveral water levels. Forecast accuracy statistics 
represent documented performance with forecasts generated October 4th for October 11-12 
events. 
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