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ABSTRACT

This study was conducted to develop an on-line monitoring system for a forest hydrological environ-

ment and its meteorological condition, such as temperature, wind direction and speed, rainfall and
water level on V-notch, electrical conductivity(EC), potential of hydrogen(pH) by the motor drive sen-
sor unit and measurement with a single-chip microprocessor as controller. These results are summa-
rized as follows ;

1.

The monitoring system consists of a signal process unit, motor drive sensor unit, radio modem unit
and power supply.

. The motor drive sensor unit protects the sensor from swift current or freezing and can constantly

maintain fixed water level during measurements.

. This monitoring system can transfer the data by radio modem. Additionally, this system can moni-

tor hydrological conditions in real time.
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4. The hardware was made of several modules with an independent CPU. They can be mounted,
removed, repaired and added to. Their function can be changed and expanded.

5. These are the result of an accuracy test, the values of temperature, EC and pH measured within an
error range of +(.2C, *1uS and *0.1pH respectively.

6. This monitoring system proved to be able to measure various factors for a forest hydrological

environment in various experimental stations.

Key word : forest meteorology, water level, stream water quality, on-line monitoring system, hydrologi-

cal environment
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Fig. 2. Temperature sensor assembly

Fig. 3. Humidity sensor assembly
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Fig. 4. pH sensor assembly
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Table 1. Motor drive sensor unit specification
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Speed
pm

Gear ratio

Ball screw Resolution Encoder

1.2m/min 12V/15W

3600 1:

15 5mm/1turn 0.05mn 100pulse/1turn

=

o

Fig. 8. Motor and encoder assembly
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Fig. 9. Ultrasonic transmit - receive sensor
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Table 2. Results tested pH; EC and temperature

Test condition Resolution Accuracy(max) Reference
pH pH4 - pH7(at 20C) 0.1pH +0.1pH Mettler delta 350
EC 5uS - 30uS(at 20C) 1uS +1uS YSI model 30
Temperature 10C - 30T 0.1C +0.2T YSI model 30

Ii - ID, P."lllﬂ\pﬁ |.|H }L and temperature mea-
g
surement board

Fig. 11. Prototvpe CPU board
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Table 3. Technical specifications of CPU board

Item Specifications
Processor ATB89C51
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Memory ROM : IMbyte
Clock speed 11.0592MHz
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RS-232C(DB9 connector)

Peripheral 4x2ch Analog input amp or
connections 3x4bit Digital isolate input

A/D 12Bit A/D(AD574)
8 LED Status display

4bit Address select
1bit Keylock
Electrical

requirements DC 12v
Size 160 % 234mm

Communications

Display

Configure option
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Fig. 13. Motor drive sensor unit and antenna

Table 4. Technical specifications of motor sensor

unit
Item Specifications
pH, EC, temp, level H-L,

Sensor Ultra sonic
Speed 1.2m/min
Stroke length  950mm
Motor 12V 15W 3600rpm

. Microprocessor controlled
Driver H-bridge
Accuracy 0.5mm at 25C test in lab.
Electrical 12V 15W

requirements
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