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APPENDICES. 

Appendix 1 CRlO datalogger program for the electrical resistance sensors in 

the field. The program was written using the 'Edlog'software, part 

of the PC208 package (Campbell Scientific, Inc.). 

1.1 Program 1: Sensor measurement and output every four hours. 

Program: 

Flag Usage: 

Input Channels: 

Field data 

Output every 4 hours 

Excitation Channels: 

AM32 in Ch. 1, Temperature in Ch.2-6). 

AM32 in Ex. 1, Temp in Ex. 2. 

Control Ports: 

Pulse Input Channels: 

AM32 in Port 5 

AM32 Clock in Port 6 

* 1 Table 1 Programs 

01: 3600 Sec. Execution Interval 

01: P92 If time is 

01: 0 minutes into a 

02: 240 minute interval 

03: 30 Then Do 

02: P17 Module Temperature 

01: 27 Loe: 

03: PIO Battery Voltage 

01: 28 Loe: 

04: Pl 1 Temp 107 Probe 

01: 5 Reps 

02: 2 IN Chan 

03: 2 Excite all reps w/EXchan 2 

04: 1 Loe: 

05: 1 Mult 

06: 0 Offset 

05: P20 Set Port(s) 

01: 9991 C8 .. C5=nc/nc/nc/high 

02: 9999 C4 .. C 1 =nc/nc/nc/nc 

06: P87 Beginning of Loop 

01: 0 Delay 

02: 21 Loop Count 

07: P86 Do 

01: 76 Pulse Port 6 

08: PS AC Half Bridge 

01: 1 Rep 
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02: 14 

03: 1 

04: 1 

05: 250 

06: 6--

07: 1 

08: 0 

09: P95 

10: P20 

01: 9990 

02: 9999 

11: P59 

01 : 21 

02: 6 

03: 1 

12: P86 

01 : 10 

13: P77 

01: 1.0 

14: P70 

01: 28 

02: 1 

15: P95 

16: p 

250 m V fast Range 

IN Chan 

Excite all reps w/EXchan 1 

m V Excitation 

Loe: 

Mull 

Offset 

End 

Set Port(s) 

C8 .. C5=nc/nc/nc/low 

C4 .. C l=nc/nc/nc/nc 

BR Transform RfIX/(1-X)] 

Reps 

Loe: 

Multiplier (Rf) 

Do 

Set high Flag 0 (output) 

Real Time 

Day.Hour-Minute 

Sample 

Reps 

Loe 

End 

End Table 1 

1.2 Program 2: Measurement and output every 24 hours. 

Program: Field data 

Flag Usage: Output every 24 hours at 0800 

Input Channels: 

Excitation Channels: 

AM32 in Ch.1, Thermistors in Ch.2-6). 

AM32 in Ex. 1, Temp in Ex. 2. 

Control Ports: 

Pulse Input Channels: 

AM32 in Port 5 

AM32 Clock in Port 6 

* 1 Table 1 Programs 

01: 3600 Sec. Execution Interval 

01: P92 

01: 480 

02: 1440 

03: 30 

02: Pl7 

01: 27 

03: PIO 

If time is 

minutes into a 

minute interval 

Then Do 

Module Temperature 

Loe: 

Battery Voltage 

01: 28 

04: Pll 

01: 5 

02: 2 

03: 2 

04: 1 

05: 1 

06: 0 

05: P20 

01: 9991 

02: 9999 

06: P87 

01: 0 

02: 21 

07: P86 

01: 76 

08: P5 

01: 1 

02: 14 

03: 1 

04: 1 

05: 250 

06: 6--

07: 1 

08: 0 

09: P95 

10: P20 

01: 9990 

02: 9999 

11 : P59 

01: 21 

02: 6 

03: 1 

Loe: 

Temp 107 Probe 

Reps 

IN Chan 

Excite all reps w/EXchan 2 

Loe: 

Mult 

Offset 

Set Port(s) 

C8 .. C5=nc/nc/nc/high 

C4 .. C 1 =nc/nc/nc/nc 

Beginning of Loop 

Delay 

Loop Count 

Do 

Pulse Port 6 

AC Half Bridge 

Rep 

250 m V fast Range 

IN Chan 

Excite all reps w/EXchan 1 

m V Excitation 

Loe: 

Mult 

Offset 

End 

Set Port(s) 

C8 .. CS=nc/nc/nc/low 

C4 .. C l=nc/nc/nc/nc 

BR Transform RfIX/(1-X)] 

Reps 

Loe: 

Multiplier (Rf) 

12: P86 Do 

01: 10 Set high Flag 0 (output) 

13: P77 

01: 110 

14: P70 

01: 28 

02: 1 

15: P95 

Real Time 

Day.Hour-Minute 

Sample 

Reps 

Loe 

End 
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Input Location Assignments (wilh comments): 

T: E: L: 

1: 4: 1: Loe: 

1: 8: 6: Loe: 

1: 11: 6: Loe: 

1: 2: 27: Loe : 

1: 3: 28: Loe : 

Key: 

T=Table Number 

E=Entry ~umber 

L=Localion Number 
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Appendix 2 Soil moisture sensor field evaluation data (on floppy disk). 

All field data are listed in ASCII format files on Disk 1. 

2.1 Neutron probe data (filename: NPROBE.DAT). 

Measurements are for 3 tubes at 6 depths (0.15, 0.25, 0.35, 0.45, 0.55, 0.65). 

2.2 TDR data (filename: TDR.DAT). 

Measurements for 3 replicates for 4 lengths (15, 30, 45, and 60 cm). 

2.3 Tensiometer data (filename: TENS.DAT). 

Tensiometer data for 3 sets of tensiometers at 30 and 60 cm depths. 

2.4. Watermark logged resistance and temperature data (filename: WM.DAT). 

Data for 3 replicated sensors at depths of 15, 30 and 60 cm. 

2.5. Gypsum block logged resistance and temperature data (filename: GB.DAT). 

Data for 3 replicated sensors for depths of 15, 30, 45 and 60 cm. 
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