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Classification and Calculation of Receiving Rate of Monitoring Data From
Marine Ecological Buoy: A Case Study in Zhejiang Shengsi Sea Area
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Abstract: As an important and effective monitoring method, the construction and data application of online
marine ecological buoy monitoring systems have received widespread attention nationwide in recent years, and
the assessment of buoy operation status at sea has become crucial. This article categorizes the data received by

the shore station into 5 types and 11 data categories based on the location of the marine ecological buoy, data
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generation process, and data quality. On the basis of the traditional data receiving rate, combined with the actual

monitoring data of marine ecological buoys, four concepts and corresponding calculation formulas are proposed,

including actual data receiving rate, on-site operation data receiving rate, normal operation data receiving

rate, and qualified data receiving rate. This method was used to calculate the four reception rates of the buoy

monitoring data in Shengsi sea area. The results showed that the Shengsi buoy system operated for about 652 days

at sea from 2020 to 2021, and about 648 days in the on-site sea area. It operated normally in the on-site sea area

for about 635 days and obtained qualified data for about 599.5 days. And the qualified data receiving rate of water

quality and nutrient parameters all exceeded 80% . The classification and calculation results of the receiving rate

proposed in this article can characterize the automatic monitoring data transmission and reception status and data

quality of buoys, providing a basis for the evaluation of the operation status of the buoy system at sea.

Keywords: Marine ecological buoy; Receiving rate; Classification; Anomaly data; Data quality; Operational

evaluation
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Table 1 Basic information of sensors and monitoring factors installed on the marine ecological buoy

AT 28 SR W FE 39/
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RERE BECO BEE(MOL)  EREMAE%)
2021-10-11 23:00 25.49
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Fig.l1 Display interface for buoy monitoring data
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Table 2 Marine ecological buoy monitoring data ( partial )

TR HE O ORWMERER RRE MRERERE B MERE M/ U
BB ORMEE T il pH - pHAE

REE WE E/(mg L) RE F/(mg-m>) CRE NTU  RE
8171  2020-12-06 09: 00 1526 A 2757 HX -3.82 Josk 8.04 AHK 0.17 HL 17 HEL
8172 2020-12-06 10: 00  14.96 AL 2682 HIL -3.86 Josk  8.03 AR 0.14 HR 14 HEL
8173 2020-12-06 11: 00  14.87 AL 2648 AL -3.88 Josk 8.04 AR 0.19 R 19 AR
8174  2020-12-06 12: 00  15.24 A% 27.81 A -3.82 TR 8.06 A — [/4 — [4
8175 2020-12-06 13: 00  15.87 Az 2883 HIM -3.75 Joxk 8.05 AR 0.23 HR 22 HEL
8176  2020-12-06 14: 00  16.63 AL 29.96 HL -3.67 JoEk 8.06 AR 0.25 HR 14 EERd
8177 2020-12-06 15: 00 16.68 A 30.07 A% -3.66 T 8.06 A 0.23 B 14 Hl
8178  2020-12-06 16: 00  16.48 A 29.84 A -3.68 Josk 8.06 AR 0.19 HR 14 HRL
8179  2020-12-06 17: 00  16.72 AL 3034 HL 10.95 g 8.05 AR 0.19 HR 13 HR
8180 2020-12-06 18: 00  16.72 A% 3038 A -3.65 TR 8.05 A 0.14 Hl 16 R
8181 2020-12-06 19: 00 1639 A 29.11 FHik -3.7 Josk 8.06 AR 0.28 H 26 HR
8182  2020-12-0620: 00 1579  FHik 274 A -3.79 Josk 8.05 AR 0.3 R 24 HR
8183  2020-12-0621: 00 1553 A&k 2679 Hik -3.82 TR 8.05 A 0.25 HiL 24 R
8184 2020-12-0622: 00 1525 Ak 2624 Hik -3.85 Josk 8.05 ARk 0.19 U 19 H
8185 2020-12-0623:00 1491  FHi 2549 Hik -3.9 JoEk 8.05 AR 0.17 AR 18 HR
8186  2020-12-0700: 00  14.97 A 2576 Ak -3.89 TR 8.05 A 0.19 HiU 19 Bl
8187 2020-12-0701: 00  14.86 AL 2622 Hik -3.88 JoEk 8.05 ARk 0.17 A 14 HU
8188  2020-12-0702: 00  15.01 AL 2722 Hik -3.85 JxE 8.06  ARL 0.14 AR 13 HRL
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TR O WA SURR R -2 2 nhERE M/ ME
i KA 1] TR /C N pH  pHRE

IRF IRE S E/ (mg-L7)  CRE BE/(mg-m™) RE NTU  CIR%E
8189  2020-12-0703: 00  15.6 Ak 28.03 A -3.79 Rk 8.06 A 0.12 HRL 11 HRL
8190  2020-12-07 04: 00  15.67 Ak 28.06 A -3.78 T 8.04 A 0.14 HRL 11 HRL
8191  2020-12-0705: 00 1573 Ak 2825 £ -3.77 R 8.05 A 0.1 AL 10 HRL
8192 2020-12-0706: 00 1582 A%k 2857 A -3.76 sk 8.05 A 0.14 EEESS 11 AR
8193 2020-12-0707: 00 1594 A&k 2848 A -3.75 TR 8.06 AR 0.08 AR 10 AR
8194  2020-12-07 08: 00 15.9 AR 2827 A -3.76 TR 8.06 ANk 0.08 AR 11 AR
8195  2020-12-07 09: 00 1537 A%k 2676 HiKL -3.83 TR 8.05 ARk 0.12 AR 11 A
8196 2020-12-07 10: 00 1538 A&k 27.01 AL -3.83 TR 8.05 AR 0.1 AR 13 AR
8197  2020-12-07 11: 00 1554 A%k 27.01 FHK -3.81 Jexk 8.05 A 0.08 AR 11 AR
8198  2020-12-07 12: 00 1545 A%k 26.86 £%L -3.82 JeaL 8.05 A 0.1 AL 12 AR
8199  2020-12-07 13: 00 1629 A%k 29.17 HXL -3.71 TR 8.06 Ak 0.08 HAL 14 ARk
8200 2020-12-07 14: 00 16.49  ZEf*  29.46 4 -3.69 Aehr 8.06  Hip 0.08 iz 13 He g
8201  2020-12-07 15: 00 16.61  Zfr 295 4 7.79 Ayt 8.08 i 0.43 iz 18 He gy
8202 2020-12-07 16: 00 16.59  Zf*  29.6 4 7.79 e 8.09 4 0.43 Y g 16 izl
8203 2020-12-07 17: 00 16.59 AL 29.65 HK 7.79 HE 8.09 A 0.43 AR 16 AL
8204 2020-12-07 18: 00  16.74 A% 30.03 A 7.74 HEk 8.09 AR 0.43 Ak 17 HR
8205 2020-12-07 19: 00 16.9 HxE 304 AR 7.69 HR 8.09 A 0.36 AR 20 AL
8206 2020-12-0720: 00  17.12 AL 30.85 Hik 7.63 Hi 8.08 A 0.43 HRL 22 AL
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Fig.2 Classification of buoy monitoring data received by shore station
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Fig.3 Salinity change of Shengsi ecological buoy from Jan.2020 to Dec.2021
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Table 3 Comparison of logical relationships between different receiving rates
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Table 4 Various types of data and statistical methods
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Table 5 Receiving rates of various types of data for buoy monitoring parameters in Shengsi sea area
. JOY e DIRTEHIvEN T PERERR
o . R 2% 2 a it . HEPE RHRERA ~ .
plepsit Kl i i pH . U . L A Tt ¥ {5
W B W \ ‘
W (33
D,/ A~ 15 897 15 897 15897 15 897 15 897 15 897 3828 3828 3828 3831 —
D/ 4~ 17 544 17 544 17 544 17 544 17 544 17 544 4386 4386 4386 4386 —
Dyy/ > 606 606 606 606 606 606 167 167 167 168
Dy 1 114 114 114 114 114 114 29 29 29 29
Dy B 1647 1647 1 647 1 647 1 647 1 647 558 558 558 555 —
Dy/ A~ 105 105 105 105 105 105 24 24 24 24 —
Dy/ A~ 268 271 275 292 560 562 0 0 1 0
Dy/ A~ 0 0 351 32 54 6 0 1 1 0
D,/ 7 40 341 308 30 31 97 28 197 194
Dy/ 4~ 376 694 250 73 514 189 193 182 162 223 —
R,/ % 90.61 90.61 90.61 90.61 90.61 90.61 87.28 87.28 87.28 87.35 89.29
Ry/% 93.18 93.18 93.18 93.18 93.18 93.18 90.05 90.05 90.05 90.14 91.94
Ry/% 90.98 90.96 90.94 90.84 89.25 89.24 89.48 89.48 89.45 89.57 90.02
Ry/% 88.72 86.63 85.38 88.40 85.72 87.91 82.60 84.47 80.92 79.68 85.04
R/% 7 90.72 88.59 89.23 90.70 89.52 91.55 83.08 84.98 81.42 80.14 86.99
RJ/% B 90.72 88.59 89.23 90.70 89.52 91.55 83.08 84.98 81.42 80.14 86.99
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Table 6 Comparison of different statistical methods for receiving rates
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