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Watchdog Data Logger Test Summary
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Description of the set-up

A "Watchdog" data logger model #225 from Spectrum Technologies was used in one of

our greenhouses at UCDavis to log data at 15 minutes intervals from 02/19/2000 to 09/27/2000. 

This logger was equipped with one internal temperature sensor and one external channel which

was connected to a soil moisture pressure transducer (catalog #3669).  The Watchdog data logger

came equipped with a radiation shield and mounting hardware.

The data logger was mounted under the greenhouse bench (generally in the shade in the

morning and late afternoon. The plants consisted of container-grown roses which were part of a

study to investigate moisture status in roses. A lot of instrumentation from various projects were

also present and operational. The plants were growing in coconut coir in 3-liter containers and

irrigation control was based on moisture tension using a separate tensiometer in a different

container.

The pressure transducer was installed onto an Irrometer Model “LT” tensiometer. This

tensiometer was equipped with an Irrometer electronics package so that the same tensions that

were being logged by the Watchdog, were also logged by another data logging system tracking

the Irrometer transducer. This system is designated here as OWL (On-line Weather Logger).

The greenhouse is equipped with a computerized environmental control system (from Q-

Com Co.). We used temperature data from the aspirated sensor housing that is part of this

system. This was located  about 1 foot above the bench.

We collected a substantial amount of data.  Only a portion of the data are presented here.

Results

The data from day 50 to day 90 (Fig 1) is very representative of what we saw the entire

period. It should be noted that this is February 2000 through March 2000 and the climate was
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Figure 1 Watchdog data and other logged data during February and March 2000

pretty mild in the greenhouse. The temperature trajectories are very similar except that there

seems to be considerable spiking in the Watchdog temperature reading during the middle part of

the day. The tension readings are in parallel but never identical.  This is likely due to the

difference in how the systems are calibrated. We generally log the tension at the porous tip while

the Watchdog is logging the tensions that are registered at the transducers.  Thus the difference

should be the distance (in centimeters) between the top of the porous tip and the pressure

transducer, divided by 10 (i.e. 10 cm water column per 1 kPa).  This difference is approximately

present in the graph and is not unexpected. 

Note that during a period of dry conditions at day 85, the unit is responding correctly.

Data collected during August 2000 (Figure 2) show some problems in the temperature

readings. The climate in August in the greenhouse is generally pretty variable as our system is

unable to fully control the temperature during very hot days. Thus the temperatures frequently
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Figure 2 Data collected during August 2000.

Figure 3 Data collected during five days at the end of August 2000
(days 240-244).

reach into the 80s. The

Watchdog sensor, however, is

reporting significantly higher

temperatures than what

actually observed.  The cause

for this discrepancy can be

identified by taking a closer

look at the data from days

240 to 245.  This time period

included two sunny days (240

and 241) and two overcast

days (242 and 243). 

Photosynthetically active

radiation (PAR) logged



4

Watchdog Calibration
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Figure 4 Watchdog calibration data (Oct 2, 2000)

during that time show which periods are low light and which are high light. On this graph we

also see another temperature sensors that is logged with a separate data logger. Clearly, during

the overcast periods, all temperature sensors perform equally. This suggests that the housing

which is supposed to shield the watchdog (and thus the temperature sensor) from radiation is not

doing it’s job. In fact, it appears to be trapping heat during the middle part of the day.  This is

surprising, in light of the fact that the entire unit was mounted below the bench where it would be

shaded.  The only explanation for this is that the sunshine heats up the wooden boards that make

up the bench and these re-radiate heat down to the watchdog. It should be noted that we did not

mount the housing upright (as it probably should be), largely because we thought that it would be

redundant in the shade below the bench.  We recommend that Spectrum run some tests on the

housing units to verify that it is working in the way it should. Our observations suggest that it

traps heat.

On Oct 2 the Watchdog transducer logger was recalibrated to verify that it is logging

correctly. It was installed onto a tensiometer body equipped with a manometer.  The manometer

was used to impose particular

tensions ranging from 0 to 10 kPa at

the transducer. Figure 4 shows the

resulting data.  The performance is

excellent as there seems to have

been virtually no drift in the

calibration.

On the whole were pleased

with the new design.  The LCD

display is a great addition. For our

purposes it would be best if the

display could display tenths (decimal points).  This would allow the user to take full advantage of

the full accuracy of the device.  This can be particularly important if the user wishes to follow

changes in tension during an irrigation cycle.

The software for which we reported problems for an earlier version was significantly

improved. We did not have concerns with it.




