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Fig. 1 Location of the Bachok Ocean Station
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Fig. 2 Structure of the weather station system
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Table 1 Main specifications of the meteorological sensor
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Table 2 Calibration data of the rainfall sensor

5 H # it /mm
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Table 3 Data processing algorithm for all sensors
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Fig.5 Structure of the weather station
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%35 & 2L R XA A SRR RGBT 49

6 % iF

ARIOXE A B Gk AR S D RE SE B T AT A A A, R 0 A R AL R Y
e R AL S LK TR B R A 0 v X T T I 2 B SR B IE L PRAIE 1 1 3l SR A AR A
SRR T BE . R EH R BT TS0 %5 18 T 223 RN A7 1 fa) 2 1k 454> A% TS 1Y
LA ETEIN IR T A% TG A I R o AN T UL i S S e S PR 3
Bi. AR RGHM M o MR 55 a5 SE s EAR WL B S, 6 RHOT A B R i R AR R AL
BT T KT . I B G SR E TAE 1 a, PO A B (8 59 8, LA KOS T
ARBAYIT 1 a A TREER AT 0l R %Gl R ek AR AR O B2 & . 75 v 7 v
AR T AR 8] 3242 25 B R SOULIN Bk AT Bl T AR 5 S U 2R DXL R T R S T R B B S AL A
A 25T AR R B VR TR DA B P Aty OR SR g A2 T X Ve 3 A 05 M0 A 285 2 8 19 T8 A B Wi, AT
S P TR AR R BT S TR BRI A 4 B R S A o IR 1 g B ) 0 [ e
AT LI T T A T U R AT D B SRR L A B T RN AR Y TR R UM AR T B HL R
AL AT DATE B (S AR B 400 320 B 4% 1 B0 T S B TR v A R A
I 5 DR B A TR A5 7 T AR A T A

LR aE

[1] YU WD,SHIJ W,LIU L,et al. The onset of the monsoon over the Bay of Bengal: The observed
common features for 2008—2011[J]. Atmospheric and Oceanic Science Letters, 2012, 5(4):314-
318.

[2] YU WD.,LIK P,SHI J W.,et al. The onset of the monsoon over the Bay of Bengal: The year-to-
year variations[ J ]. Atmospheric and Oceanic Science Letters,2012,5(4) ;342-347.

(3] FHAHE,ZERE. AR LA ] RSO R, 2009(4) :54-56,59.

(4] BR&X &% TR, 5. B8 A s Qb 25/ 45 s S AR b [T ], R g oK SOl PR AR 2011

(4):93-99.
(5] b9 e, 5 K3 Ut 48, A g AR u 2 B RSO T A [T ], R BT 585 BT 2015, 36 (3
D) :150-151.

(6] AR, 2205, LE. AR A E N BBk B F ot 1] 4K 30 AL, 2011
(1):11-15,19

[7] ZRIRIP ORI A, B2 G0% 2 2 A5 RAS K2 45 R A8 e B A0 L], B A4 %4, 2006 (5)
635-642.

[8] #si, UMM, IR/ TRvh #E £ 15 B I i b 22 vh i B T [ . % B R 24412, 2005(2) £ 244-246.

(9] MM XIGEH. /N ZIRESBEEZAL]. HH PR .2012,36(6A) :482-484.

[10] f#FME. B/ RPORERIG BZ )] dbnt Tl Ol £ AR 2 BE 24 . 2006 (3) :5-7.

(1] fRoRRE. BT/ Rk ih & B4 R HEAE Matlab g9 B A ] ], BF 15 ,2013(10) :102-103

[12] XIEF, AARSE. /b otk B 2t MATLAB 980T . o [ W6 # R . 2008(17) : 33-34.

[13]  PMRLBRRE, T, . BT 7R 2 KO IS 20 R ol B R S i3 [0 i F LA T /2, 2014
(1):14-18.

[14] b, ZE 80, 2255 46, 45, — Fh i (8 A L it 3 o X0 2 e Bl b (1 B RO 0k R R, ZL 2015 2
0809247. 8[PJ. 2016-02-10[ 2016-10-17].



50 i T 54

FE

[15] BEM. KK, MEFT . %, W 2R & SR e L) ], B2 i, 2006 (3) £ 332-338.

[16] FRME, %7, B o0 MR, 91 B 22 KU & i DR 58 afF e [T ], bk b 2% F )% , 2014(10) :1126-1137.

[17] ¥ ZE, Vb SCER , 2RI . 5. e 13 28 XU % AT U5 40 S R AE o0 i [0 0. #2242, 2002( 1) 29-
37.

(18] ZEA UL, T2 B, AHFRLL. i 2 WA & 1 1) R SR B8 0 5 0 o i K Pk e (0], A 5
RIEWFSE ,2008(1) :93-101.

[19] “REGZE,INEMRD, 57 D77, iR & A RARAEL] ], B s R B4, 1997 (4) : 24-30.

Design of Automatic Weather Station Observation System
for Monsoon in the Southern South China Sea

LI Chao, NING Chun-lin, LIU Bao-chao, SU Qing-lei
(The First Institute of Oceanography . SOA. Qingdao 266061, China)

Abstract: In order to understand better the effects of the monsoon on the marine envi-
ronment and ecosystem changes in the Southern South China Sea, a lightweight and cor-
rosion-resistant coastal automatic weather station system was designed and built at the
Bachok Ocean Station in Malaysia. This system can automatically collect seven key me-
teorological parameters such as air temperature, air pressure, wind speed and direction,
relative humidity, rainfall and solar short- and long- wave radiations. All these data can
be stored in the CF card and actively uploaded to the host computer through the serial
port, and then through a service program the host computer can display in real-time the
meteorological parameters and upload the data to the cloud server for users to down-
load. The system uses laboratory calibration and least-squares refinement to ensure the
data quality. It has been shown from almost a year of continuous testing that the per-
formance of the system is stable. In May 2016, this system was incorporated into the
regional station for global meteorological observation.

Key words: automatic weather station; global meteorological observation; calibration;

cloud server; least square method



