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Forest Microclimate Monitoring System Based on Beidou Satellite

ZHENG Yili ZHAO Yandong LIU Weiping LIU Shengbo
(School of Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to realize the real-time monitoring of ecosystem parameters in the forest with little
mobile phone signal, a real-time forest microclimate monitoring system was designed based on Beidou
satellite short message communication, Internet of things and cloud storage technologies. The system was
composed of microclimate monitoring station, cloud server and software. The forest atmosphere, soil,
sunlight and plant parameters can be real timely monitored. The system had functions such as cloud
storage, dynamic query, report generation and data analysis. The calculation of forest fire weather index
was smoothed and the factor of the litter layer soil humidity was supplemented to realize the forecast of the
forest fire weather grade, which was used for the early warning of the local forest fire. Through the
continuous experiments at Beijing Jiufeng national forest park from March to May 2017, three forest
microclimate stations can obtain 11 kinds of microclimate data stably and reliably, and the success ratios
of data transmission through Beidou satellite were 98.57% , 99.43% and 99.59% , respectively,
successfully realizing long-term real-time monitoring. The communication fee using Beidou satellite short
message communication was lower than that using Iridium SBD communication service. Since 2016, this
system had been widely used for the forestry big data acquisition and analysis in Beijing, Inner Mongolia,
Hebei and Henan provinces.

Key words: Beidou satellite; forest microclimate monitoring; short message communication; forest fire

forecast; cloud storage

- S 0 K 5 5D T 480 7 A I 45 28 25
= %%maﬁae%%upw@z{m@,uszﬁi,mmu
RO E 5 F 5 S M S S S R T BB A

Wk H 3B 2017 —11 - 16 &8 H . 2017 - 11 -30

E&WE: HEEAHAITRITHE (2017YFD0600901 ) | A s & £ ARl 55 2 % 10195 4 5 H (20152CQ — GX — 04 ) i 5t vy B i &1
T H (Z161100000916012)

EZ R — 1 (1981—) , 5, Bl 4% , FZ ARl 2B 2 I T Fnbfol, TAR 3 # 0 5T, E-mail: zhengyili@ bjfu. edu. cn

BIEIEE : MR (1965—) %, Hit, FE M H LS5 B BEA I 5 4% H B 7% , E-mail : yandongzh@ bjfu. edu. cn



218 & A Bl B ¥ i

2018 4

L RPR W0 B 75 9 KL 3 OB R A 4 4%
SRR R LAyl 3 2545 1 KR E &
KL E ML B, (B X HIE 3K A8 84
T Z MM N BRI SERZILE M
AR A K 22 S, TG I 0 0 0 K 0 e ot et
52 NG TR BE R T R R 3
HRIX B G B0 SO o T xR Oy AU IE A
Il A 25 A5 Al R PR AT 22 U K T B W 4 G
AR HOWNE 455 o 5 3 BB AE MR IX g 57 A A
2 W 3t R S TR WA A s N R
i 5 e, DR A A4 A N AT K B 4
WEEAR S8 12 N o FE— 2 i f G FHLE 5
AR IR, 3 il 5 A7 76 B0 T 78 A 300 S i A% i 1 )
B, g AR X A 52 o 7 PR O 8

S TRERGRKEA EHA G SEKETES
AL RS, AT LAAE MR 55 DX AT o] B[] L b 050, ok FH P
S b 3 28 A5 B RN R B, O B AR R e 4 S AF
FIURS 2 20 AR 55, vT A3 A0 e 3R ) i 3z F0 S T LA
L XA B A

AR SCHE T b 3 TR R A R OSCTE AE Sh g, i —
R IX /NS A S W 2R 48, S PR XN R
S HEE ORI Y S £ 2 STt W O B R A%
AR = A . P T R 5 RS B S
D), S B 9 55 4 A8 A0 R T 2007 s B 4 3R O e i
TCTF-HLAF 5 MR DX 7N R ESCH 3R IBCRN 43 A 32 4t IR
% o

1 HRNSEENREEIT

1.1 REHEM
FA G 2 A /N I | 2l 5 AR AR G A
PER R, W 1 TR

3 N N PSRV B L
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Fig.2 Block diagram of system hardware
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Tab.1 Sensor configuration and performance of forest microclimate monitoring station
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Fig.6 Real-time monitoring data of forest microclimate
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Fig.7 Air temperature curve of forest microclimate
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Fig. 8 Monitoring data reports of forest microclimate
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Tab.2 Forest fire weather grade
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Tab.4 Communication result of forest microclimate station
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Changing curve of forest fire weather grade
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