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Tab.1 Functions and parameters of machine learning models
FHL 2 RS PREL# FEHSHRE
Model-01 SplitCriterion: ‘gdi’; MaxNumSplits: 100
Model-02 L) fitctree SplitCriterion: ‘gdi’; MaxNumSplits: 20
Model-03 SplitCriterion: ‘gdi’; MaxNumSplits: 4
Model-04 R4 H fitediser Pis?rimType: ‘linear.’
Model-05 DiscrimType: ‘quadratic’
Model-06 EPER fitglm Distribution: ‘binomial’
Model-07 Kernel function: ‘linear’
Model-08 Kernel function: ‘quadratic’
Model-09 S AL fitesvm Kc':rnel functi.on: ‘cubic’
Model-10 Kernel function: ‘Gaussian’; KernelScale: 1.1
Model-11 Kernel function: ‘Gaussian’; KernelScale: 4.2
Model-12 Kernel function: ‘Gaussian’; KernelScale: 17
Model-13 Distance: ‘Euclidean’; NumNeighbors: 1; DistanceWeight: ‘Equal’
Model-14 Distance: ‘Euclidean’; NumNeighbors: 17; DistanceWeight: ‘Equal’
Model-15 K 4T fiteknn Dist.ance: ‘Euclid.ean’; NumNe.:ighbors: 100; .Distance\’\./eight: ‘Equal’
Model-16 Distance: ‘Cosine’; NumNeighbors: 10; DistanceWeight: ‘Equal’
Model-17 Distance: ‘Minkowski’ NumNeighbors: 10; DistanceWeight: ‘Equal’
Model-18 Distance: ‘Euclidean” NumNeighbors: 10; DistanceWeight: ‘SquaredInverse’
Model-19 Method: ‘AdaBoostM1’
Model-20 Method: ‘Bag’
Model-21 AR fitcensemble Method: ‘Subspace’
Model-22 Method: ‘Subspace’
Model-23 Method: ‘RUSBoost’

() BTk, B e 2 i AR A TR R, TR
IRBN LR H Y. A MATLAB 2018b A4 £ 15343
BT eREO M0 R R4 T 3 8 b, S5 BoRET S A
F R TR N 39% . 17% . 1%, 9%F11 5%, 2
THTTHCR S 80%., WK 2 Fw, #idxt 5 4~
F L A R BT AR 3BT, BEULIE L KUl R
JE o AL AR R ROREE 2 R 2E .
FHXTIREE . =& AR 24 /NI AR IRAE 11 AN A
FAE R S . P BR T L o b b 518 %5 A iU
PIAHSC I AR . W SRS . AR . &
SIREE S E . KM EFoh, SHE T REWE . SR
SR 24 NEHARIR 3 A, o, R R
Vo FERE W AL, WA Z A BN LR
R I KA1 5 3 2 0 55 7= A B i A 1R,
TSR AN SR 24 /NG AR IR RS A T Re e B 1Y)
— BRI, AR AR A AR N B R T R
o AN, EIRKGR (W) EHN, HM BT 8500
Al LLE W55 10 & 5 RGeS, TRl
DR AR i) — AT 2 ) B el o PRI, e 0 ) i
SR 12 4

2 BISANERSHINERER
Tab.2 Weight matrix of the first five principal components
For 1 2 3 4 5
Vi 0.01 -0.21 -0.18 0.85 -0.25
Wp -0.07 -0.03 0.97 0.14 -0.10
Ws -0.09 0.01 -0.06 0.08 -0.18
Py -0.35 0.02 -0.02 0.06 0.09
Py 0.00 -0.02 0.00 -0.03 0.05
D, 048 -0.06 0.03 -0.04 -0.02
Ar 0.50 -0.14 0.04 0.08 0.11
A4 -0.07 -0.10 0.03 0.11 0.71
Wr 052 -0.11 0.07 0.11 024
Wraa 0.04 -0.02 -0.02 0.02 -0.01
Ap -0.14  -0.13  0.00 0.21 0.23
Aw 0.17 -0.08 -0.03 -0.02 -0.12
Sa -0.01 -0.02 -0.05 -0.12 0.25
Hs 0.05 0.02 -0.02 0.04 -0.28
Hp 0.04 0.00 0.02 0.00 -0.06
R 0.20 0.13 0.00 -0.24 -0.29
G 0.14 0.93 0.00 0.29 0.14
R, 0.01 0.01 0.00 -0.01 -0.01
TR /% 38.55 1694 11.10 9.27 4.97
ZIF kA /%  38.55 5549  66.60 75.87 80.84
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Tab.3 Setup of training models
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Testl Pra Dpa ATa WT’ AWa Rca I/ia WD’ WS: Cla
Model-02, Model-06, Aty Ap, Pr3, Say Hs, Hp, Ry, Wros NGB 2014 42 1 A—
Miodel-07, Model=08, 1y, A, Wi, v, Re, Vi, W, Ws, G,y Fog(FE: 0; F: 1) 2017 4 12 f1

Test2 Model-11, Model-19,

Model-20, Model-23 A124, Ap

Test3 AT 10 A~ F 4y

KB R: 2018 4F 1—12 A
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Tab. 4 Comparison of the forecasting results of training
models

TS 1341 1625 Pl IE A 23
Testl Test2 Test3 Testl Test2 Test3
Model-02 0.613 0.617 0.553 0.728 0.754 0.606
Model-06 0.677 0.658 0.661 0.784 0.772 0.745
Model-07 0.667 0.647 0.657 0.771 0.753 0.744
Model-08 0.671 0.647 0.682 0.755 0.785 0.732
Model-11 0.652 0.665 0.660 0.767 0.758 0.694
Model-19 0.658 0.613 0.626 0.772 0.733  0.705
Model-20 0.636 0.609 0.599 0.789 0.775 0.701
Model-23 0.657 0.631 0.562 0.714 0.676 0.579
FHME  0.654 0.636 0.625 0.760 0.751 0.688
o g 55 TR IE A 2% ST I R
Testl Test2 Test3 Testl Test2 Test3
Model-02 0.927 0.921 0.945 0.871 0.877 0.821
Model-06 0.941 0.936 0.947 0.898 0.891 0.888
Model-07 0.940 0.937 0.945 0.893 0.885 0.886
Model-08 0.949 0926 0.966 0.892 0.890 0.891
Model-11 0.934 0.944 0.973 0.889 0.891 0.877
Model-19 0.936 0.926 0.944 0.891 0.872 0.870
Model-20 0.920 0.912 0.929 0.888 0.878 0.862
Model-23 0.959 0.963 0.978 0.881 0.864 0.810
FHME 0938 0933 0953 0.888 0.881 0.863

L SipS

2, AE H 7 Y04 o A 2R o 3R IR ) HE 251 Bl T
HEhT, 55 AR A R 7 1 B AR T Testl 525
Il Test2 SLHG o 74 % FE PHR 45 S PEA% 5 1 A T8 R
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3.4 SRFRT &
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WA G A B G S N S P AR, Y
B TR A AR A v T 1 55 AR B R = 5 A, TS
VO dactl, ELVEZ5 TR AE B SR AR X A i o IR, e
W S BT = 5 A, R R T 55 kA 1 I 4%
o e 2018 4F M55 B T 1Y TS 43R 0.643,
W& LT Test2 SEEGHY TS PF43-F-31E 0.636 . £ W il
(MRS AR ERI 2N 0.783, [RIFEILT Test2 SLE 1)
FHIME 0.751. SREBEPLR YR T k0 5

x5 TREEREAEMMER LR
Tab. 5 Comparison of the forecasting results of differ-
ent model samples

p— —
‘L;f; U R R TS P4 @;ff
8 144 23 77 0.590 0.862
=7 160 34 61 0.627 0.825
=6 166 40 55 0.636 0.806
=5 173 48 48 0.643 0.783
=4 180 61 41 0.638 0.747
=3 191 76 30 0.643 0.715
=2 196 90 25 0.630 0.685
=1 208 106 13 0.636 0.662
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Abstract: Based on the 2014-2017 observation data of the Xiaomaidao marine station in Qingdao Shelf, ensemble
forecast models of sea fog in the Qingdao coastal area were established using machine learning. The principal
component analysis method was adopted to optimize the prediction factors. Results show that the prediction model
consisting of 12 forecasting factors, namely, visibility, wind, air pressure, dew point, air temperature, sea tempera-
ture, depression of the dew point, air—sea temperature difference, relative humidity, cloud volume, and air—sea 24—h
delayed difference—performed best. The threat score (TS) of this model for sea fog prediction was approximately
0.64 in 2018, and the accuracy rate was approximately 0.783. This method shows good performance for sea fog

prediction. Moreover, it provides a new approach for the operational forecasting of sea fog.
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