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NOAA Approach to Testing New Water 

Level Sensors 

 

• Series of laboratory tests and long term field testing currently underway  

 
 Lab tests: basic target range, wave tank, environmental chamber 

 

 Field tests – Collect long term measurements in multiple locations near 

NWLON reference stations to capture broad range of environmental variability 

• When introducing new technology into pre-existing observatory, critical to 

conduct rigorous testing to fully understand sensor functions and performance. 

 provide extensive evidence to confirm sensor accuracy 

 quantify impact of environmental variability 

 design optimal processing techniques  

  

•Test plan driven by NWLON’s multiple applications and stringent requirements  

Stations located in many different types of coastal environments 

 Data used to monitor many different processes, with range of time scales  
  

• Previous testing throughout sea level community also taken into account 
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NOAA Microwave Sensor Performance Criteria 
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Water Level Sensor Characteristics  
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Transition to Operations Plan 

NOAA effort to transition radar water level sensors to operations involve three 

different categories of applications: 

1. Introducing WaterLog® sensors to a subset of existing NWLON stations. 

2. Enabling use of WaterLog® sensors in hydrographic survey applications. 

3. New water level stations where WaterLog® sensors can be introduced from start. 

 





Heitsenrether 

MWWL Water Level Measurement 
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MWWL Water Level Testing and Calibration 
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Transition to Operations 

Mount Designs 

Geodetic Leveling Collar 

Laboratory Test Procedure and Facility  

1) Fixed Target - Resolution Verification 

2) Time Response Verification 

3) Sensor Offset Derivation 

4) Dynamic Liquid Tare test  

5) Range Accuracy Verification 
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Long-Term Field Testing - Example 

     Port Townsend, WA 
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Field Test Data Analysis Results 



Heitsenrether 

Field Test Data Analysis Results 
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Field Test Data Analysis Results 
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Additional Field Testing 

S1 
S2 S3 

S4 

Multi-Sensor Ensemble Averaging (MSEA) Experiment     
U.S. Army Corps of Engineers Field Research Facility, Duck, NC 
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Additional Field Testing 

Hurricane IRENE 

27-Aug-2011 
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Multi-Sensor Ensemble Averaging (MSEA) Experiment – Duck FRF 

• Six-minute data computed using 360 1-Hz water levels 

centered on the hour and tenth hour 

• Arithmetic mean, DQ mean and Trimean computed 

• Error analysis conducted using four model H-3611i 

microwave water level sensors (M=4) to obtain ensemble 

average (EA) at six-minute intervals 

• Estimated sensor measurement error for jth sensor:    

    Sj = k Sj-EA where k = (M/M-1)1/2 and Sj-EA  = RMS deviation 

between sensor j and the EA   
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3-days 
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June 26 
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June 26 AM 

2 cm 
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3-days 
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Sep 17 



Heitsenrether 

10 cm 

ARmean 
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DQmean 

10 cm 
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Trimean 

10 cm 
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Multi-Sensor Ensemble Averaging (MSEA) Experiment – Duck FRF 

Sensor Error vs. Average Wave Height 

for selected 3-day periods 
Fitted  using degree 2 Polynomial 
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Over the past 3 years, significant progress has been made on NOAA’s MW radar test effort; a 

unique and valuable set of field and lab test data have been collected  

 

DAA WaterLog® sensor has been recommended for use in CO-OPS applications at this time.  

 

Field test results show MW vs NWLON data compare well at Pt Townsend, Ft Gratiot, and 

Money Point; NWLON vs MW monthly RMSDs generally < 1 cm, monthly mean 

differences are within ± 5 mm 

 

Test and evaluation program has proposed ‘Limited Acceptance’ for use WaterLog sensors at 

NWLON sites located in semi-enclosed, fetch-limited, small surface gravity wave environments. 

 

NOAA effort to transition to operations underway for NWLON and PORTS;  1st operational 

deployments completed in Mobile Bay, AL.  

 

Preliminary MSEA open coast results - Likely MW sensor measurement error: less than ±1 cm 

95% of the time with minimal wave activity (Hs<1m), increasing to ± 2 cm 95% of the time 

under moderate wave conditions (Hs =1-2 m) inshore at Duck, NC. 

 

Summary 


