
Sea-Bird Electronics, Inc, Bellevue, WA 98005:   Version 2.1 1

Recommended Profiling Procedures with the SBE 19+ for 

Shallow Water Applications 
 

Refer to the manual for more details on each of these topics. 

http://www.seabird.com/pdf_documents/manuals/19plusV2_005.pdf 

 

BASIC PROFILING PROCEDURE 

 

1. Remove the syringe from the TC duct plumbing prior to the cast. 

2. Turn on the CTD.  

3. Put CTD in the water so that the instrument is completely submerged.  

a. Make sure the top of the Y-tube, which allows air to exit the plumbing, is 

also submerged.  

b. You should see bubbles coming out of the Y-tube purge valve. This means 

the air is leaving the plumbing. (If no bubbles are seen upon water entry, 

clear the purge valve with wire supplied with CTD – see manual). 

4. Write down the turn on time in a field log, date, station location, note conditions. 

5. After the instrument is in the water for 30 seconds or longer (depending on what 

the pump delay is set to), start to lower the instrument at about 25 -50 cm/s. 

a.  Set pump delay long enough for air to purge out of plumbing before the 

pump turns on – around 30-40 secs. 

b. Wait another 10 or more seconds before profiling to allow standing water 

to flush out of the plumbing. The boundary layer over oxygen sensor takes 

less time, so this will also be ready at time of descent. 

c. Lowering speed will determine data resolution…at 4Hz, 50 cm/s will give 

4 data points every half meter. 

6. After cast is complete, raise the CTD  

a. Raise at same speed as descent if you want to examine the upcast. 

7. Recover the CTD. 

8. Turn CTD off. 

9. Write down the turn off time (mostly as a reminder to turn it off). 

10.  Rinse sensors with DI water, or a diluted Triton-X after each cast if working in 

polluted water. Triton-x rinsing should be done periodically throughout the cruise 

to keep cell clean of debris and oils. 

11. When cruise complete, follow cleaning and storage protocols for the CTD. 
a. http://www.seabird.com/pdf_documents/ApplicationNotes/appnote2DOct10.pdf 

b. Store conductivity cell dry unless the CTD will be used with a few days. 

c. Store DO sensors in closed tygon loop with sponge to keep sensor in 

humid conditions. 
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Sampling Tips and Things to Keep in Mind Regarding the Pump 

 

1. The pump allows lowering the CTD more slowly, and also at different fall speeds 

while retaining constant response time characteristics of flow dependent sensors 

(all conductivity and DO sensors). The constant flow rate also allows post 

processing alignment of data. With unpumped CTDs, this is impossible, and 

dynamic errors will occur in the data. This is why Sea-Bird pumps CTDs. 

 

2. The CTD is programmed to turn on the pump when it senses salt water inside the 

conductivity cell. The trigger salinity value is set by a minimum conductivity 

frequency entered into the CTD sampling configuration using SEATERM.   

 

a. Set the pump delay to turn on after the conductivity cell enters “salt” 

water. 

b. The pump will then turn on XX seconds AFTER the conductivity sensor 

senses salt water, where XX is the pump delay in seconds.  

 

Data will be logged prior to the pump turning on, but the pump will not be 

running for at least XX seconds in this case.  

 

3. Minimum conductivity frequency settings for turning on the pump are as follows: 

• Salt water applications: set this to the zero frequency +500 Hz. This value is given 

on your conductivity sensor configuration sheet that came with your CTD. It is 

also on the calibration sheet for the serial number conductivity cell being used 

(look at zero value frequency for conductivity and add 500 Hz). 

• Brackish or freshwater (an estuary for example): set this to a lower conductivity 

setting to be sure pump is enabled.  

o Brackish water, use the zero conductivity value + 10 Hz.  

o Fresh water (lakes or river ends of estuaries), set the mincondfreq to 0-10 

Hz 

o In both cases, set the pump delay a little longer to allow time for the CTD 

to be deployed. The pump delay clock starts as soon as the minimum 

conductivity is reached, therefore, when mincondfreq is set to the zero 

conductivity value, the pumps will turn on in air if not placed in the water 

within the pump delay time.  

o Other option is to turn on CTD once it is in the water. 

 

4. The pumps used on SBE CTDs are water primed. Try not to run the pumps dry, as 

this wears the parts. 

 

a. The pump delay is set to allow time for the air to leave the plumbing. This 

takes about 30-40 seconds depending on length of plumbing line.  

b. If air is still trapped in the plumbing when the pump turns on, the pump 

flow will not be optimal, making for inconsistent flow, or maybe lost. 

c. If air is trapped in plumbing, it will purge after reaching about 10 m. 
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d. The pump delay is set by the user and depends on the application. The 

more equipment attached to the plumbing the longer it will take to remove 

air from the system.  

e. A simple test for this is to count how long it takes for the air bubbles to 

stop coming out of the Y-tube when CTD is place in the water.  

 

5. Once the pump turns on, wait additional 10 seconds prior to lowering the 

instrument…this allows the pump to flush the standing water out of the system.  

 

6. CTD fall speed largely determines sample resolution. Lowering more slowly 

gives higher resolution. If there is much ship heave (waves), it may be better to 

lower more quickly to reduce flow reversals. Optimal lowering rate in calm seas 

would be around 25-50 cm/s using a 4 Hz SBE 19+. 1 m/s for other. 

 

Some Topics Regarding Data Quality 

 

Up and Down Cast Agreement using a SBE 19+ 
Several things can cause mismatches between up and down casts.  

1. The CTD is oriented to sample on the down cast (sensors facing downward)…when the CTD is 

raised, there is ~50-100 cm of instrument and cage that blocks flow and can disturb the water 

column gradients on the upcast…preventing clean up-downcast agreement, especially in regions 

with sharp gradients.  

2. Horizontal drift of the boat into different water types or tilt in the CTD cast line. 

3. Tides changing the sampled water masses between up and down casts. 

4. Different down and up cast speeds. 

5. Scan averaging during data collection (collect data at full sample rate). 

6. Response times of each sensor. 

7. Plumbing position of sensors with respect to each other (i.e., T and DO). 

8. Mismatches caused by problems with sensors or pumps are typically very realizable and neither 

the down or up casts will look normal in such cases.  

 

Mismatches in up and down casts caused by data alignment due to sensor response times 

and transit time of sample water to pass through the plumbing are corrected during post 

processing. These corrections require a known constant flow as well as a continuous time 

series. Because the SBE 19+ CTD is pumped and data are collected continuously as on 

all SBE CTDs, these corrections are possible. Follow post processing protocols described 

at end of this summary. 

 

Data Resolution using an SBE 19+: 
The SBE 19+ header data in the example below shows the CTD was sampling and 

averaging 4 scans during data collection. This produced one data point per second (an 

average of 4 data points), which for many applications is not a very high resolution, 

especially in areas with vertical structure in T and S. The data resolution improves if the 

instrument samples and records all scans, so this option should be set to 1 scan to 

average. The following excerpt header file shows where the parameters (mincondfreq, 

pumpdelay, and scans to average (navg)) are listed for each CTD cast. 
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EXAMPLE HEADER FROM CTD CAST:   
* Sea-Bird SBE19plus Data File: 

* FileName = C:\Documents and Settings\pau\Escritorio\portitxol.hex 

* Software Version 1.50 

* Temperature SN =  4843 

* Conductivity SN =  4843 

* System UpLoad Time = nov 15 2007 16:51:22 

* ds 

* SeacatPlus V 1.5  SERIAL NO. 4843    15 Nov 2007  16:50:51 

* vbatt = 14.1, vlith =  8.4, ioper =  62.1 ma, ipump =   0.4 ma,  

* iext01 =   4.8 ma 

* iext23 =  19.6 ma 

*  

* status = not logging 

* number of scans to average = 4  (NOTE: SBE RECOMMENDS THIS BE SET TO 1) 

* samples = 71, free = 559169, casts = 1 

* mode = profile, minimum cond freq = 3184, pump delay = 60 sec 
* autorun = no, ignore magnetic switch = no 

* battery type = alkaline, battery cutoff =  7.3 volts 

* pressure sensor = strain gauge, range = 160.0 

* SBE 38 = no, Gas Tension Device = no 

* Ext Volt 0 = yes, Ext Volt 1 = no, Ext Volt 2 = yes, Ext Volt 3 = no 

* echo commands = yes 

* output format = raw HEX 

* S> 

 

Getting Closer to Subsurface and Near Bottom Using an SBE 19+: 
To get sensor intake closer to the surface, right before the start of the down cast (after 

holding time), raise the CTD to just below the surface but making sure both the plumbing 

intake and exhaust ports do not come out of the water. Start to lower slowly.  

 

Another option is to lower the CTD horizontally. First prime the plumbing by deploying 

the CTD vertically. When ready to profile, have a line attached to the bottom of the CTD 

cage that allows the bottom of the CTD cage to be lifted up so the instrument is lying on 

its side for the profile. Because the CTD is pumped, this is possible. Keep entire CTD 

submerged in this application.  

 

Sample Settings for Routine Applications Using SEATERM: 
Collect data in CTD at 1 scan average (this will give you 4 scans of data per second, the 

maximum resolution of the SBE 19+). See SBE 19+ manual for more detailed 

instructions.  (http://www.seabird.com/pdf_documents/manuals/19plusV2_005.pdf)  

Page 55  and 177 of the SBE 19+ manual shows these commands and explains their 

functions. 

 

Set sample average to record 4 scans per second (4 data points every second, or 1 point 

every .25 seconds).   

 Running SeaTerm  at S> prompt, type NAVG = 1 

 

Set Minimum conductivity frequency (see note on page 2 here for options) 

At S> prompt in SEATERM, type MINCONDFREQ=XXXX.XXXX 

 

Set Pump Delay to XX seconds. (Page 33 in manual) 

At S> prompt in SEATERM, type  PUMPDELAY = XX 
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RECOMMENDED DATA PROCESSING RECOMMENDATIONS FOR SBE 19+: 

 

Section 6.0 of SBEDataProcessing manual describes the following processing modules in 

greater detail. Other SBE CTDs have different processing variables for these modules. 

Please refer to the manual for the SBE 25 and SBE 9+ CTDs. 

(http://www.seabird.com/pdf_documents/manuals/SBEDataProcessing_7.21.pdf ) 

 

Save a BACKUP the raw HEX data before processing and store in safe place. 

Processing Modules: 
DATCNV: Converts from HEX to engineering values and Voltages 

 

Convert primary variables:  Pressure, Temperature, Conductivity, SBE 43 

Dissolved Oxygen Voltage, and Fluorometric values…Helpful to convert Scans 

and Time elapsed (secs) and descent rate (dz/dt) (use default 2 sec window).  

 

Verify CON file being used is correct (Page 86 of SBE 19+ user’s manual). Be 

sure the Scan Average Box in the selected CON file matches that of the CTD 

(Page 55 and 77-78 of SBE 19+ manual). 

 

ALIGNCTD: Corrects transit delays for pumped sensors and response time mismatches. 

 

 For the SBE 19+, use the following settings:  

Temp = +0.5 seconds (advance Temp 0.5 seconds) 

SBE43 DO = between +3 and +7 seconds…try +3 to start with. This can be  

verified by matching a sharp gradient in DO with one in Temperature. 

Advancement time depends on position of sensor along plumbing. 

Conductivity has no advance for SBE 19+ 

WetSTAR fluorometer (if applicable): +3 to 4 secs (depends on location on  

 Plumbing). 

 

FILTER: For matching response times of T and C and filtering digital noise in pressure:  

  

For the SBE 19+, use the following settings:  Temperature = 0.5 seconds 

Conductivity = 0.5 seconds 

Pressure = 1.0 seconds 

 

This module runs a lowpass filter with a window width of 0.5 secs on Temperature and 

Conductivity and a lowpass filter of window width 1.0 secs on Pressure. In the module, 

define two filters in DataSetup (Filters A and B). Set time constant for each one as listed 

above (example: set A for 0.5 secs and Filter T and C with Filter A. Set B = 1.0 secs and 

Filter P with Filter B.) 
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RECOMMENDED DATA PROCESSING RECOMMENDATIONS FOR SBE 19+ 

(CONTINUED) 
 

Cell Thermal Mass: Corrects for the thermal lag the glass conductivity cell experiences 

when traveling through a thermal gradient and its small effect on conductivity, hence 

salinity. {Note: this module is not applicable in freshwater}. 

 

 For the SBE 19+, use the following settings: Variable Alpha = 0.04 

Variable Tau (1/Beta) = 8.0 

 

LOOPEDIT: For reducing effects of ship heave (rough sea conditions). Optional. If CTD 

profile shows large pressure reversals, LOOPEDIT might be a good module to run. 

LOOPEDIT does not remove data from the file, but flags data bad so they can be omitted 

in data plots (SEAPLOT) or when computing averages (BINAVG allows you to skip 

scans marked bad). 

 

DERIVE: Derive dependent variables such as salinity and dissolved oxygen 

concentration. Typically, we do not recommend converting dependent variables at the 

start using DATCNV, because it is necessary to process on the independent variables 

used to calculate the dependent variables (i.e., matching response times of T and C before 

computing salinity (and DO)).  

 

Converting to compare data to bottle sample values is the exception. This is because the 

post processing for removing dynamic errors is only necessary for data collected while 

the CTD was moving. Usually, the CTD and Carousel are stopped in the water column 

for a set time prior to collection bottle samples, so the CTD is not incurring dynamic 

errors in this time frame.  

 

BINAVG: Allows for averaging data over depth or time bins (i.e. 1 sec bins or 0.25 

m depth bins…). The interpolation option results in evenly spaced data and more 

correctly weights the data in given bins. 

 

SPLIT:  This separates up and down cast data. 

 

SeaPlot: Plotting program for CTD data. 

 

For more processing details, please see SBEDataProcessing Manual. 

http://www.seabird.com/pdf_documents/manuals/SBEDataProcessing_7.21.pdf 

 

Feel free to write to Sea-Bird if you have any questions regarding the CTD data you are 

collecting.  

 

We also welcome feedback on this SBE 19+ sampling and data processing protocol  

 

Written by Carol Janzen   Version 2.1 

Revised January 2011    Email comments to:  cjanzen@seabird.com 


