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7.3  Data Compensation

Submersed Leveloggers measure total or absolute pressure (water column 
equivalent + barometric pressure). In order to accurately determine the true 
changes in water level only, Levelogger data must be barometrically compensated.

Levelogger data can be barometrically compensated using data from a local 
Barologger (one Barologger can cover all Leveloggers within a 20 mile/ 
30 km radius or per 1000 ft/300 m change in elevation) and the Barometric 
Compensation application in the STS/RRL Software (Version 1.1.1 or higher).

The Levelogger and Barologger must have the same time stamp in order for the 
compensation to be successful. Compensation simply involves subtraction of the 
barometric reading from the corresponding Levelogger reading.

To begin the compensation, click the Barometric Compensation tab on the 
STS/RRL Administrator Window.

In the Barometric Compensation Window, from the “Enable Barometric 
Compensation” list, check the STS Site(s) that you wish to compensate, and the 
STS Site (or RRL Station) that will provide the Barologger for the compensation. 
In the “Select Barologger from Site” section, select from the list of STS Sites (or 
RRL Stations) that contains the Barologger you wish to use for the compensation, 
and identify the Barologger by its position (Logger ID) on the STS Site (or RRL 
Station). Click OK to perform the compensation.

Figure 7-11 Barometric Compensation Window

Note:
Barometric 
Compensation 
of Levelogger 

data can also be performed 
using Levelogger Software’s 
Compensation Wizard.

STS data files can be exported 
using STS/RRL Software 
as .lev files and opened in 
Levelogger Software for 
automatic compensation. See the 
Levelogger User Guide for more 
details.

Note:
The Levelogger and 
Barologger must 
have the same time 
stamp in order for the 
compensation to be 
successful.
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To view the compensated data, click the Display Data tab on the STS/RRL 
Administrator Window. Check the sites that you wish to view from the list 
provided. 

The data will be displayed in a table at the top of the window, the bottom portion 
of the window will show the data graphed. Data from each Levelogger is shown 
in a separate tab (identified by serial number). To view raw Levelogger data 
(uncompensated), uncheck “Show Compensated Data”.

The compensated data will be in the units that the Levelogger was programmed 
to record in. E.g.: if your Barologger was set to record in psi and your Levelogger 
was set to record in feet, the compensated data will automatically be converted 
to feet. A Barologger Edge or Barologger Gold can be used to compensated the 
data from any version of Levelogger.

Figure 7-12 View Compensated Data
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8  Firmware Updates

The STS Controller has been designed with firmware that is easy to update 
whenever useful new functions or other improvements become available, as with 
software releases.  You can update firmware in the field at the Remote Station, 
or remotely from the Home Station.

To update the firmware in your STS Controller, go to the Solinst Website at: 
http://www.solinst.com/Downloads/ where you can obtain a link to the STS 
firmware update file.

Update In the Field

1)  Use a null modem (RS232) cable to connect the PC to the “Modem or PC” 
serial connection on the STS Distribution Box of the STS Remote Station, or 
connect the STS Controller directly to the PC using a USB cable.  

2)  Make sure the STS Controller is ON.  Select the “PC Diagnostic” mode from 
the STS Controller main menu.

3) Open the Solinst Firmware Upgrade Utility which is located in the ‘FW’ folder 
in the STS_Gold folder (STS_Gold_FW.ssf), and pick the COM port to which 
the STS is connected.  Make sure the Baud Rate is set to 115200.

4)  Click the leftmost ‘Open’ button, which should open a file dialog asking 
for the firmware file (*.ssf) to upload.  Navigate to the directory where the 
firmware file is located then click on the file and click ‘Open’.

5)  Check the ‘Firmware File Information’ box to make sure that the opened file 
is the right one.

6)  Click the ‘Upload Firmware’ button, which is the second button from the left, 
to start the firmware upload process. 

7)  If a communication error occurs and is indicated in the STS Information 
Window either before the “Verified Program Checksum” message or after 
the “Program Information Section”, then restart the upgrade process.

Figure 8-1 Firmware Upgrade Utility

Note:
When conducting a 
firmware upgrade, 
DO NOT interrupt 

the process prior to completion 
(This may take 30 minutes). 
If the notice “The firmware 
version in the STS is more 
recent, continue the firmware 
updated?” appears, you must 
select “Continue”. Selecting 
“No” or otherwise interrupting 
the upgrade process will make 
the STS Controller unable 
to communicate with STS 
software. To correct this, the 
firmware must be re-upgraded, 
and allowed to fully complete 
installation.  Installation is not 
complete until a note appears 
at the base of the program 
window indicating “Firmware 
Upgrade Completed”.

Note:
STS Software 
Version 1.2.0 is 
compatible only 

with the latest STS Controller 
Firmware 1.100.
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Remote Firmware Updates

Under the File menu of STS/RRL Administrator, choose ‘Firmware Upgrade’.  
The STS Firmware Upgrade Window will display.

Note:
If you have registered 
your STS/RRL 
Software at:  

www.solinst.com/Downloads/, 
you will receive e-mail 
notifications when new 
firmware is available.  If not, it 
is recommended you routinely 
check for new firmware 
manually.

Go to: www.solinst.com/Downloads/ and download the firmware version to 
your Home Station Computer. Copy the file location and enter it in the Firmware 
File Location Bar.  Each Remote Station and its current firmware version will be 
listed. Check the Sites that need to be updated, and click Apply.

Note:
The new firmware 
will be uploaded to 
the Remote Station 

STS Controller, the next time 
the Remote Station reports to 
the Home Station.

Figure 8-2 STS Firmware Upgrade

Figure 8-3 STS Firmware Upgrade Window
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The Site Status Bar on the STS/RRL Administrator screen should indicate the 
upgrade is being performed. Also, the Communication Agent will display the 
progress of the upgrade and notify when it is complete (see Figure 8-4). 

The new firmware will be uploaded to the Remote Station STS Controller the 
next time the Remote Station reports to the Home Station.

Figure 8-4 STS Firmware Upgrade Process
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9  Maintenance

It is suggested that battery re-charging be done on regular scheduled intervals,  
based on the battery  life estimates shown in Table 6-1. Recharging is especially 
important in the fall, if the winter temperatures are cold.  Replace existing lead-
acid batteries every 3-5 years. 

System Diagnostics

Each data report from an STS Controller to the Home Station, includes 
System information on battery level, signal strength, and datalogger status. This 
information can help maintain the System without having to visit the site. It can 
also help determine the cause, if a data disruption does occur.  

If the Remote Station battery goes below 9 Volts, an alarm will be sent to a 
selected e-mail address, if the Alarm Setup section in the STS Software is used. 
(See Section 3.4). 
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Glossary of Terms

CDMA (Code Division Multiple Access) - A form of wireless communication, in 
which data is sent over multiple frequencies simultaneously, optimizing the use 
of available bandwidth.  800 MHz - 1.9 GHz.  

Dynamic IP Address - A type of IP address that is temporarily assigned by a 
service provider, and can change as frequently as every hour.

GSM (Global System for Mobile Communications) - A form of wireless 
communication, in which data is digitized and compressed, and sent down 
a channel with two other streams of user data, each in its own time slot.            
900 MHz or 1800 MHz.

TCP/IP (Transmission Control Protocol/Internet Protocol) -  Is the basic 
communication protocol of the Internet.

IP Address - A unique identifier given to each IP network device. 

Line of Sight - Between two radios communicating, the antennas must be able to 
“see” each other. There can be no interference from trees or buildings.

MDN (Mobile Directory Number) - Ten-digit telephone number assigned to your 
modem , including the area code (also just referred to as phone number) 

MIN/MSID (Mobile Identification Number/Mobile Station ID) - A number given 
by a wireless operator, to identify a mobile user.   

RF - Radio Frequency.

RSSI (Received Signal Strength indicator) - is the measurement of RF signal 
strength between the remote modem and a base station.

SIM (Subscriber Identity Module) - Stores data for GSM modems and phones, 
such as user identity, location, phone number, network, etc.

SMA (SubMiniature version A) - A coaxial Radio Frequency connector.

SMS (Short Message Service) - A communication protocol allowing short text 
messages sent between mobile telephone devices.

SMTP (Simple Mail Transfer Protocol) - The standard protocol for e-mail 
transmissions across the Internet.

Static IP Address - A type of IP Address that does not change over time. 

WAN (Wide Area Network) -  A geographically dispersed telecommunications 
network.

Note:  Some definitions were sourced through Wikipedia.
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Appendix

Technical Specifications

Specifications Radio Digital Cellular  
(CDMA & GSM) Landline (Ethernet) Satellite

Why Use?
•	smaller applications
•	closed loop network  
at any location

•	cellular coverage  
available

•	topography not  
suitable for radio

•	send data over the 
Internet

•	on-site facility  
monitoring

•	too remote for cellular
•	send data over the 
Internet

System Differences

•	free airtime, no long  
distance fees

•	you control the network
•	scheduled data  
transmission times

•	medium power needs

•	monthly carrier fees
•	no scheduling conflicts 
for data transmission

•	low power needs

•	uses LAN
•	no scheduling conflicts
•	direct power/AC

•	satellite service  
available anywhere

•	no scheduling conflicts 
for data 			
transmission

•	larger power needs

Suggested Applications

•	monitoring mine sites
•	agricultural studies
•	landfill supervision
•	golf course  
management

•	flood and stormwater 
management

•	watershed management
•	drought monitoring

•	on-site water level 
monitoring

•	run-off monitoring
•	glacial melt monitoring
•	hard-to-reach, isolated 
areas

Remote Station Support
•	900 MHz radio
•	20 mile (30 km) line of 
site

•	9600 or 115200 bits/sec

•	CDMA or GSM IP 
enabled modem

•	dynamic IP Address
•	115200 bits/sec

•	Ethernet modem
•	dynamic IP Address
•	115200 bits/sec

•	IP enabled modem
•	dynamic IP Address
•	115200 bits/sec

Home Station Support
•	2nd Radio required  
with RS232 connection

•	STS/RRL  Software

•	static IP Address
•	no extra hardware
•	STS/RRL Software

•	static IP Address
•	no extra hardware
•	STS/RRL Software

•	static IP Address
•	no extra hardware 
•	STS/RRL Software

Antenna 6” (15 cm) half wave,  
(2.1dBi) non-articulating Dual Band Dipole N/A Included

Optional Antenna 896-960 MHz Dual Band, Omni 
Directional N/A N/A

No Data Hosting Fees

Remote Firmware Upgrades

Remote Diagnostic Reporting

Power 12V sealed lead-acid battery
External Power and
Charge Accessories

•	Solar power connection package (for user supplied solar panel)
•	AC power/battery charger assembly
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More Technical Specifications for this modem can be found at:  
http://www.digi.com

Digi XTend RS 232/RS-485 RF Modem
Operating Frequency: 902 - 928 MHz (North American) 

Operating Range: 20 miles (30 km)

Operating Temperature: -40˚C to 85˚C

Data Rate: 115200 bps

Data Connection: Female DB-9

Power Output: 1 mW - 1 W

Transmit Current: 900 mA

Receive Current: 110 mA

Idle Current: 17 mA

Enclosure: Anodized Aluminum

Size: 2.75” x 5.50” x 1.13” (6.99 cm x 13.97 cm x 2.86 cm)

Weight: 0.44 lb (200 g)

More Technical Specifications for this modem can be found at:  
http://www.digi.com

Digi XStream 2.4 GHz RF Modem
Operating Frequency: 2.4 GHz

Operating Range: 20 miles (30 km)

Operating Temperature: -40˚C to 85˚C

Data Rate: 9600 or 57600 bps

Data Connection: Male DB-9

Power Output: 50 mW

Transmit Current: 185 mA

Receive Current: 115 mA

Idle Current: 50 mA

Enclosure: Anodized Aluminum

Size: 2.75” x 5.50” x 1.12” (6.99 cm x 13.97 cm x 2.86 cm)

Weight: 0.44 lb (200 g)
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More Technical Specifications for this modem can be found at:  
http://www.digi.com

More Technical Specifications for this modem can be found at:  
http://www.sixnet.com

Digi Connect WAN IA GSM Modem
Operating Frequency: 850/1900 MHz Quad Band

Operating Temperature: -30˚C to 70˚C

Data Rate: 115200 bps

Data Connection: Male DB-9
Idle DC Power Consumption: 1.2 W
Max DC Power Consumption: 3.4 W

Size: 3.35” x 5.25” x 0.97” (8.51 cm x 13.33 cm x 2.47 cm)

Weight: 1.0 lb (450 g)

Blue Tree BT 6600 CDMA EVDO Rev. A
Operating Frequency: 800/1900 MHz

Operating Temperature: -40˚C to 75˚C

Data Rate: 115200 bps

Data Connection: Female DB-9

Transmit Current: 200 mA (average) 

Idle Current: 115 mA

Enclosure: Steel

Size: 4.7” x 3.77” x 1.25” (12 cm x 9.6 cm x 3.2 cm)

Weight: 1 lb (453 g)


