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Abstract; Summer is a critical period for fishery production. Fishpond water has high temperature and low

saturated dissolved oxygen, while aquatic organisms have vigorous metabolism and high oxygen consumption,
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so often leading to oxygen deficiency and economic losses. Dissolved oxygen monitoring equipment is limit-
ed by pond water quality, making it difficult to ensure monitoring accuracy. Research on meteorological
prediction models for dissolved oxygen in summer aquaculture water can offer references for regulating dis-
solved oxygen, warning fishpond suffocation risks and integrating intelligent oxygenation systems, and can
also offer solutions for improving fishpond water quality monitoring accuracy. Based on in-situ monitored
dissolved oxygen and water temperature data in different layers of freshwater in fishponds and observed
meteorological data from meteorological stations in Jianghan Plain, the spatio-temporal variation of layered
dissolved oxygen in summer is analyzed. A real-time prediction model for dissolved oxygen based on meteoro-
logical factors is established using the RF-SVR method and is compared with other models. The results
show that the variation characteristics of dissolved oxygen in different layers are significant in sunny and
hot weather in summer, that is, the dissolved oxygen starts to rise at 07:00—08.00 BT, decreases verti-
cally with water depth, peaks at 17:00—20:00 BT, and then begins to decrease, with values in different
layers getting close to each other gradually, and its lowest level appears at 03:00—08.:00 BT. Under

! and

severe cooling and low-light conditions, pond dissolved oxygen rapidly drops to below 2 mg « L
maintains a low-oxygen environment. Partial dependence analysis indicates that summer solar radiation ex-
posure, sea-level pressure and maximum temperature are the main limiting factors for dissolved oxygen
changes in aquaculture ponds and have a significant lag effect. The values of MAE, NSE, R* and RMSE of
meteorological prediction model for dissolved oxygen based on RF-SVR are 0. 50 mg « L™, 0. 63, 0. 77 and
0.66 mg « L' respectively, showing better simulation accuracy and smaller errors than those of other
seven models and being more suitable for summer dissolved oxygen prediction.

Key words: clear and hot weather with high temperature, dissolved oxygen, fishpond suffocation, Jianghan
Plain, RF-SVR
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and (b) 15 to 31 August 2024 in Datonghu Farm of Honghu City
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Fig. 2 Dissolved oxygen monitoring in different depths below water surface from (a) 6 to 13 July 2022

in pond 1, and (b) 15 to 31 August 2024 in pond 2 in Datonghu Farm of Honghu City
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Table 3 Performance of eight dissolved oxygen prediction models
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Fig. 5 Predicted values and observed values of eight dissolved oxygen prediction models
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Table 4 Ten-fold cross validation of the RF-SVR model performance

B MAE/(mg + L~ 1) NSE R? RMSE/(mg + L™ 1)
1 0. 380 0.766 0. 640 0.532
2 0. 458 0.747 0. 467 0.638
3 0. 606 0. 648 0.508 0.786
4 0.398 0.758 0. 643 0. 544
5 0. 610 0.517 0.971 0. 863
6 0.516 0. 675 0. 559 0. 664
7 0. 400 0. 647 0.562 0. 545
8 0. 556 0.574 0.703 0. 691
9 0. 434 0. 694 0.732 0. 546
10 0.524 0.708 0. 455 0.705
55 AR 0.176 0.120 0. 247 0.174

A F R X CERPE AL SR VL DCF L SR AR L L 5B
ARED AR AT 2024 4F 8 1531 H&AUK
0l 32 /N LG B OK B S A 2 AT o R
e 5 10 e B i K T 18 A 37 1 A A (R
FIXSEE . 4528 W SRVE Jb VL DOF I 50 2R B 2 /) i
S R (S A 0. 1~3.4 mg « L™" (] 6),
PR 1.3 mg « Lo 315 6 00 iy K I Ak 1 4

5 SRR b v AR i TR B AE 0. 4~2. 8 mg -
Lt rp 8o 1037 mg « Lot AT 8L 38 17 K [
WA 7 3 5 5 VG T L I T A AR (Y L AE 1.3~
L7mg« L " i 1.5 mg « L1, 5t K
[F] T A4 37 3l AR 22 K 1AL 48 TR 43 AR 5 4
EHRME 5 Z 5 0K~ 0. 616,0. 002,0. 451,0. 268,
0.526 mg® « L7272 B RBH0.527.0.029.0.470,
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