9538 % 45 6 M A, % Vol. 38 No. 6
6 H METEOROLOGICAL MONTHLY June 2012

WORJE 2T, W L%, 3T FDR W K I R g 5 R T . A4 .2012,38(6) : 764-768.

£F FDR L HA SRR G SR A

KA FUEH OKEE MNHET
P K SR #, H 510080

’OE R E G R ARG I Y R SR AR IR 34 AR (Frequency Domain Reflectometry, FDR)#3HIF & T —
EHHOKS BN RS 7 GGG A5 M i B0 R 8 0 a6 A2 5040 4 B 5 JL A9 . FDR 0 J 34 4 o7 7 % i 4R e M
IR LB G S mh b BURRAEIB A A H IR TE S BT TIERE ) DL R A B 15t . 3 56 R I TC 4808 1 A58 000 I et 0908 1% 3% 3
RO BRI O B RO RO R R B AN . B AT A R R DX R SR8 i SRR b i, & T E 2 5 MBI S 4T
RS R BT PR 25/ T 200, W R AR G W Y 7 22

KB RUAE. BRE, HHKS WU AR (FDR)

Soil Moisture Detection System Based on FDR and Its Application

HUANG Feilong LI Xindi HUANG Hongzhi LIU Yanzhong
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Abstract: In order to satisfy the needs of agrometeorological observation, a soil moisture detection system
using frequency domain reflectometry (FDR) was designed. It includes FDR sensors, data acquisition and
remote data management. The FDR measurement is based on transmission theory and resonance circuit,
and data acquisition part takes full account of signal’s anti-interference ability and error correction meth-
ods. Data measured are transferred to central database in wireless communication mode first, and then are
sent back to local stations through Internet. Results show that this system can run continuously and stab-
ly. Data revised are close to that from drying method. Errors less than 2% tell that this system can totally
meet the needs of agrometeorological observation.
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Fig.1 Resonance circuit in high frequency
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Fig. 2 Structure of FDR detection system
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Fig. 3 Flow chart of data acquisiton
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Fig. 4 Soil moisture detection stations

in Guangdong Province
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Table 1 Data of soil moisture at Luoding, Guangdong

. 10 ecm/ % 20 em/ % 30 em/ % 50 cm/ % 100 em/ %

Fex AT H3 AL EE AT A3 AL A3 AT EE]
1 20.1 15.6 24.7 14.1 25.5 17.3 28.2 22.5 14.5 9.1
2 21.7 17.6 26.2 15.9 28.6 18.0 28.5 23.5 16. 5 9.3
3 22.6 16. 6 25.3 14.8 27.3 17.6 27.4 22.8 17.8 9.3
4 23.7 19.3 28.5 18.6 27.9 18.7 31.5 24.5 27.6 9.4
5 24.1 19.1 27.6 16.7 28.1 18.2 30.5 23.4 21.4 8.9
6 25.1 19.2 26.3 18.1 28.2 18. 6 27.7 24.3 19.8 9.3
7 26.5 22.7 28.9 19.5 29.0 18.4 29.9 23.4 21.9 8.8
8 27.8 23.7 28.7 21.3 29.1 18.7 30. 4 28.7 15.5 9.1
9 28.8 26. 4 30.5 23.9 31.6 20.1 32.1 24.5 24.9 9.0
10 29.0 25.3 30. 6 21.5 31.6 19.8 29.7 25.0 22.8 9.2
11 30. 3 26.0 29.2 24.4 32.2 20.9 34.0 25.9 21.7 9.4
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Table 2 Correction formulas and errors
before and after data correction

ASCA I 4 B 55 N T30 A R 5 K A i 2 o 8 2 S S

ITIEA T IE BT iTIEJA
10 em Y=13.3+0.5518X 4.2% 1.2%
20 cm Y=19.57940. 4291X 8.6% 1.1%
30 cm Y=3.7218+1.3189X 9.3% 0.8%
50 cm Y=16.08440.5641X 5.5% 1.1%
100 cm Y=—16.566+4.0699X 11.4% 3.1%
-1 7.8% 1.4%
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Fig. 5 Correction result in Fengkai Area
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Fig. 6 Correction result in Conghua Area
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