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In an era of more potent storms, erratic rainfall patterns, and inherent climate variability; 

one of our most underappreciated yet vital tools in managing water-related hazards is the river 

and tidal gauge.  

These instruments quietly measure water levels and flow across thousands of locations 

worldwide, which are essential for understanding flood risks, managing water resources, and 

safeguarding communities. The question is, do we need more? The answer is a resounding yes! 

 

 



How Does It Work? 

A tide gauge is an instrument used to measure the rise and fall of water levels over time. 

It plays a crucial role in understanding tides, sea level trends, storm surge, and coastal flooding. 

There are two main types: a traditional and pressure-based gauge.  

 

The former is a stilling well that is connected to the sea through a small pipe or opening. Inside 

this well, the water level rises and falls more smoothly than in the open ocean, filtering out wave 

motion. A float inside the well rises and falls with the water level. The float is attached to a 

mechanical system (like a pulley), which records its vertical movement. 

 

The latter is basically a sensorthat  sits underwater and measures the pressure exerted by the 

weight of the overlying water column. In essence, the higher the water level, the greater the 

pressure. Pressure readings are then converted to sea level height using certain algorithms and 

calibrations. 

 

 

Source: NOAA 



 

Gauges: Indicators of Flood Risk 

River and tidal gauges provide real-time measurements of water height, flow rate, and 

tidal fluctuations. These data points are crucial for issuing timely flood warnings, planning 

evacuations, and activating emergency protocols. When gauges are sparse or outdated, this 

presents issues of unawareness for vulnerable regions like along the coast or in areas prone to 

rising waters. 

Several examples highlight the necessity for these gauges and what their prime objective is. 

Consider the destructive floods in Kentucky (2022), Vermont (2023), or eastern Texas (2024). In 

each case, gauges played a key role in alerting residents. But in many rural or coastal areas, 

coverage remains limited, often leaving entire communities vulnerable to surprise inundations. 

 

Record-breaking rainfall brought devastating flash floods and landslides to Missouri, Kentucky, and other 

parts of the central United States in the last week of July 2022. 



Coastal Tidal Gauges 

Tidal gauges, overseen by NOAA, are the “first line of defense” in detecting storm surge and 

coastal flooding. With natural disasters such as hurricanes or anything related to enhanced storm 

surge, these instruments are more critical than ever.  

However, many stations are decades old with some vulnerable to storm damage or outdated 

technology. The overall expansion of tidal gauge networks, especially in coastal communities 

and island territories that are economically underserved, would significantly improve hazard 

forecasting and community resilience. 

 

The Need for Investment 

As these intensifying fueled storms produce heavier precipitation events or destructive 

hurricanes that engender inundation, our ability to monitor and respond to water level changes 

should keep pace. Rivers once considered predictable are now prone to flooding. Coastal areas 

are also dealing with more frequent high tide flooding. 

The underlying issue is that many river basins, especially smaller tributaries and low-income 

coastal regions lack sufficient gauge coverage according to data from NOAA and USGS (U.S. 

Geological Survey). In Alaska, for example, large stretches of river systems have no real-time 

monitoring. And many gauges still rely on older analog equipment with limited resolution. 

 



The Main Benefits 

Overall, gauges aren’t just about flood prevention. In short, they offer benefits such as: 

● Support Water Management: Reservoir operators, farmers, and cities rely on 

streamflow data to plan irrigation, manage supply, and conserve during droughts. 

● Enhance Climate Modeling: Historical gauge records help scientists track long-term 

trends in hydrology, rainfall intensity, and sea level rise. 

● Improve Infrastructure Resilience: Transportation and utility managers use gauge data 

to design bridges, culverts, and wastewater systems that can withstand future conditions. 

● Enable Safer Recreation: Kayakers, boaters, and anglers depend on real-time river 

levels to stay safe. 

In general, water is one of the most powerful forces shaping human life—both as a resource and 

a threat. River and tidal gauges are “our eyes” on this planet that continues to throw “curve balls” 

with destructive natural disasters and just in general of climate patterns. As weather extremes 

continue to occur, investing in a stronger, smarter, and more widespread hydrologic monitoring 

system needs to be thought of as essential, not optional.  
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