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(Wireless Sensor Networks,

WSN)
(phonological event)
(Larcher, 1995;Seeley et al. 1996; Fuchigami and WSN
Wisniewski,1997; Chuine et al.,1999) WSN
(Smart
Dust) (Hill et al.,2000)
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Tmote Sky
Sensor Type Company Model rl\;[nge ment Resolution Accuracy

Temperature Sensirion SHT15  40~123.8°C 001°C  +0.3°C(25°C)
Relative Humidity Sensirion ~ SHT15 0~100%RH. 0.03% R.H. £2.0%(10~90% R.H.)
Global radiation Hamamatsu S1087-01 320 ~110 nm

Photosynthetically . amatsu S1087  320~730 nm

active radiation
Tmote Sky
Sensirion SHT11 3
SHT15
25C +0.3°C 2
SHT15
WSN
Tmote Sky IC WSN
2 3
IC
3 ()
Rotronic MP101A
SHT15
2
R-square
0.999 0.29
R-square 0.969 1.1%

3 Tmote sky

SHT15
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Tmote Sky
Average Stdev.(0) Min. Max. Number
Temperature (‘C) 0.12 0.05 025 0.29 1983
Indoor ——— — — — — ——
R.H.(70) 04/ 042 -0.068 1.1V 1956
Outdoor ~ Temperature ('C) 0.60 2.74 299 9.02 3182
Southeast RH.(%) 307 613 2650 1494 318
Outdoor  Temperature (C) 001 1.11 239 3.60 2012
North  RH.(%) 0.79 1.87 975 4.65 2012
0.5 Tmote Sky
+5%e 4c
30 R-sguare 0.968
Trmote Sky R-sguare 0.984 9.02
36 -9.75%
Vaisala HMP45D
1000 20 SHTIS
+02 +1% am
10
10
4a Gaussian distribution
R-square 0.937 Tmote sky
18 Tmote Sky 11
9,02 1.87%
0.5 Tmote Sky
R-square 0.969 Tmote 4
S ()
-26.5% 20 Tmote
WSN
Sky
Tmote Sky
2006 1 18

4b 4a

I+
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5 1 (duty cycle=1%)
13,353 ()
35.6%
3
9 (D Alkaline)
10% (OXYRIDE)  Sanyo2500mA
60% Tingos  (2500mA Ni-MH)
10 1
100 Tmote Sky
o | SHT15
= . 3
& 604
é 40 °
20 4 t . 1
oo &o '
. | | ° oof 3 15
0 4 6 8 10
hop counts
2006
5
Power consumption (Unit: Volt/day)
Battery Type
Hop count - - -
AA Alkaline OXYRIDE 2500mANi-MH D Alkaline
1-2 0.011 0.023 - -
2-3 0.022 - 0.034 -
3-4 0.020 - - -
5-7 0.042 0.038 - -
7-9 0.049 - - -
10-11 0.086 - - 0.009

(AA Alkdline)

Panasonic

21
0.9
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ABSTRACT

The standard open-area meteorological station setup requirements for synoptic weather observation
could not be applied to the micro-meteorological observation inside the forest. To solve the
above-mentioned problem, the purpose of this earlier-stage experiment was trying to create a new system
based on a wireless sensor network (WSN) which included 30 Tmote Sky nodes to monitor
temperature-R.H. variances on different landscape patches at Sitou Ecosystem Education Area of National
Taiwan University Experimental Forest. The results indicated the concept of WSN could be used for
forestry and ecological temperature-R.H. observation both inside and outside forest. However, the results
also showed the WSN hardware, Tmote Sky, could be overestimated if the sensor was not located inside a
well-designed radiation shield to avoid direct solar radiation effect. The observed errors of air temperature
and R.H. of thissystemwere +1.11  and +1.87% respectively. Another disadvantage of this network was
the more the data transfer hop counts, the more the power consumption and the less the data yield rate. The
transfer yield rate of this system ranged from 90% to 10%. Due to both WSN technology and hardware are
developing and improving speedily, the new designed product for field use could be expected soon in the

future.
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134

Atmospheric Sciences

Volume 35, No.2



