
Transitioning a Hybrid ALERT Flood Warning and Data Collection Network to ALERT2

Background

The U.S. Geological Survey (USGS), in cooperation with the 
City of Charlotte and Mecklenburg County, NC, has been 
collecting water-resources data in and around the area since 
1924.  Urban flooding, as was experienced in 1995 and 1997 
when 100-year storm events caused over $65 million in 
property damage and the loss of three lives, is a major concern 
for local officials.

Since 1997, the USGS developed and implemented a Flood 
Information and Notification System (FINS) that has drastically 
reduced property damages and loss of life from subsequent 
flood events.  FINS utilizes line-of-site radios for immediate data 
dissemination, and multiple redundancies to ensure a constant 
data stream.  These real-time data are made available to 
emergency management personnel to assist with road closures 
and/or evacuations when necessary to reduce the impact of a 
potential flood.

FINS is currently a hybrid system using the Automated Local 
Evaluation in Real-Time (ALERT) format, as well as two-way 
polling of time-series data in order not to compromise USGS 
standards of quality.  Due to aging equipment, the decision was 
made in 2016 to upgrade FINS with new and improved 
electronics and technology.  

This upgrade will utilize the ALERT2 (A2) protocol which 
consolidates the benefits of the current hybrid system into a 
single, simplified system with less equipment and more 
redundancy.  Where the previous alert system was event driven 
providing real-time instantaneous data, it was determined that 
regularly spaced 5-minutes time-series data were timely enough 
as long as they could be received and analyzed before the next 
5 -minute interval.

Current System Overview
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Contrail Display with Stage ALERT2 data

A2 equipment has been installed at 2 repeater sites uptown, and at 2 base station 
computers in the USGS office. This configuration provides redundancy and 
eliminates a single point of failure in the data stream. As each field site is equipped 
with A2 equipment, it is removed from the old system and configured on the new 
base station computers. Since A2 is backwards compatible and can process 
ALERT data as well, the transition between systems can be conducted without any 
loss of data. 

The A2 protocol, essentially functions as a terrestrial GOES-type data collection 
system with each field site having an assigned 500 ms transmit window every 5 
minutes. The data are logged on the 5-minute interval at each site but unlike typical 
ALERT systems, they are held until the predetermined transmit time is reached and 
then the data are transmitted. Data from the entire network are transmitted and 
received in approximately 2-1/2 minutes.

The LoggerNet software (trademark of Campbell Scientific, Inc.) is used to decode 
the A2 data received at the USGS.  Instead of using the received timestamp like 
other ALERT protocols, LoggerNet was specifically designed to timestamp the 
incoming data with the previous 5-minute interval appropriately. All raingages 
update within 2.5 minutes after the interval and all streamgage sites update within 
3.5 minutes after the interval.   Note: ALERT2 is a trademark of the National 
Hydrologic Warning Council.
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System Transition to ALERT2

The FINS data collection network consists of 72 raingages and 54 stream-gages in and 
around Mecklenburg County, and covers approximately 550 square miles. Most sites are 
equipped with radio telemetry although some outlying sites are equipped with satellite 
telemetry. As of August, 2018, about half of the radio sites have been converted to A2.

After the 5-minute data are received in the USGS office, they are quickly reformatted, 
transferred and loaded into the National Water Information System (NWIS) Aquarius 
database for display on the internet via NWISWeb. This automated process occurs every 
5 minutes as well. Additionally, these data are transferred to the National Weather Service 
Hydrometeorological Automated Data System (HADS) in SHEF format via FTP.

Using a third independent base station, the A2 data are simultaneously received by 
servers maintained by Mecklenburg County. The data are continually processed using 
automated software, Contrail (trademark of OneRain Inc.), that monitors and analyzes the 
A2 data through a built-in, complex logic system. This allows the County to model 
hydrological conditions in real-time and provide emergency personnel with advanced 
notification of potential flooding.
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Flooded homes along Myers Park Drive when Briar Creek 
overflowed its banks.  (Photograph from the Charlotte 
Observer Gary O'Brien)




