
How to Accurately Measure Snow Height  
with Electrostatic Ultrasonic Sensors

Snow height monitoring is one of the most challenging outdoor sensing applications. 
Unlike water, concrete, or metal, snow is a weak, inconsistent acoustic reflector. Fresh 
powder has low acoustic impedance, absorbs sound instead of reflecting it, and  
creates echoes that often fall below the detection threshold of traditional piezoelectric 
ultrasonic sensors.

Electrostatic ultrasonic sensors and transducers, the foundation of SensComp’s  
technology, were built to solve exactly these kinds of problems. Their high  
sensitivity, efficient air coupling, and low post-pulse ringing make them an ideal 
choice for unattended snow-depth monitoring in meteorology, hydrology, climate 
research, and recreation industries.

How Electrostatic Sensors Measure Snow Height
Electrostatic ultrasonic sensors determine distance using time-of-flight (ToF)  
measurement:
1.	 The sensor emits an ultrasonic pulse toward the ground.
2.	 The pulse reflects from the air–snow interface.
3.	 The echo returns to the sensor and is detected with high receive gain.
4.	 The system converts pulse travel time into distance.
5.	 Snow height is calculated by subtracting the measured distance from the known 
reference height of the sensor above bare ground.

The general distance equation is:  
Distance = (Speed of sound × Time of flight) / 2
Dividing by 2 accounts for the round-trip path of the pulse. Because the speed of 
sound varies with air temperature, systems include environmental compensation, 
most commonly via a co-located temperature sensor.

Four Ways Electrostatic Sensors Outperform Piezos on Snow
1. High Transmit Energy in Air
Electrostatic membranes produce greater acoustic output in air, helping overcome 
snow’s natural sound-absorbing characteristics. The result is a measurable echo from 
surfaces that would otherwise appear acoustically invisible.

2. Strong Air Coupling From a Larger Sensing Membrane
SensComp’s electrostatic design generates a broad, uniform wavefront that couples 
efficiently into air. This improves echo return from diffuse and uneven snow surfaces, 
including powder, wind-pack, and layered snowpacks.
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3. Low Ringing for Better Surface Discrimination
Electrostatic transducers settle quickly after transmission. This enables accurate  
detection of weak echoes at close range and helps differentiate:
•	 Bare ground vs snow surface
•	 Ice crust layers vs loose snow
•	 Early signal noise vs valid return echoes

4. Reliable Operation in Cold Dry Air
Electrostatic technology maintains sensitivity and signal stability in freezing  
environments, making it a long-term solution for remote snow-depth stations.

What Does a Typical Snow-Height Measurement System  
Configuration Look Like?
Mechanical Installation
•	 Electrostatic ultrasonic sensor mounted on a mast, beam, or tower 1–10 m  
above ground

•	 Facing directly downward and shielded from wind-driven snow
•	 Protected by a sensor hood or radiation shield to reduce rime ice buildup and  
interference

Electronics
•	 DC bias applied to the membrane, commonly 100–300 V at microamp current
•	 AC drive signal generates an ultrasonic burst, typically near 40 kHz
•	 Echo signal is received through a high-gain low-noise amplifier
•	 Optional humidity compensation may be included in high-precision systems
Data Processing Steps
1.	 Trigger ultrasonic burst
2.	 Apply a short blanking window to bypass initial ringing
3.	Detect first valid echo above noise threshold
4.	 Compensate for air temperature (and humidity if enabled)
5.	 Convert ToF to distance
6.	 Compute depth as: Snow Height = Sensor Reference Height − Measured Distance

Performance Expectations
Field-deployed snow systems using SensComp electrostatic sensors achieve:
•	 Resolution: ±1–5 mm
•	 Max sensing distance: up to 10 m
•	 Echo detection: reliable on powder, fresh snow, and wind-packed snow
•	 Uptime: strong performance in continuous unattended monitoring

To Get Accurate Snow height 
Measurements, Get SensComp 
Sensors
Snow height monitoring does not require 
switching to a different sensing category. 
It requires the right ultrasonic  
technology. Electrostatic ultrasonic  
sensors and transducers deliver the  
sensitivity, air coupling, and low-ringing 
behavior needed to sense snow in its 
most difficult forms, in environments 
where maintenance is infrequent and 
uptime is not optional.

For teams designing snow-depth  
stations, SensComp provides proven 
electrostatic ultrasonic sensing backed 
by U.S. manufacturing, ISO9001 quality 
control, and application support from 
engineers who build these components 
and systems every day.
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