#5384 2y PSS = S Vol.38 No.2
2018 45 A JOURNAL OF MARINE METEOROLOGY May, 2018

R AR IS, A5 T WRE R A 77 8 1T i B8 UL B2 501 LT o8 [T ] e R 741, 2018, 38(2) :28-35.

Gao Rongzhen, Li Xin, Shi Xiaomeng,et al. Comparative study on three algorithms of the visibility in Qingdao offshore areas based
on WRF model[ J]. Journal of Marine Meteorology, 2018, 38(2) :28-35. DOI;10.19513/j.cnki.issn2096-3599.2018.02.004. (in
Chinese)

JET- WRE B 75 5 50 WL S0k LA o

FIORE AR e AEIRME e e
(1 BTG, WA 75 266003; 2. T 81U B I T REOR B0 R 8 266003 3. LT 50, 11 4¢
518 255000)

WE: KA GFS # 3 7 f 44 ADAS T FIL 2 4,4 1 WRE 42 X 3¢ 2014—2016 4 F 5L i 17
NBEFABIAT TR, 2T 3 FRILEF E MR R, 4R &9, FSL(Forecast Systems
Laboratory ) 3 ik 3% F % i35 . & 35 5 69 T4k 48 SW99 (Steolinga and Warner 1999 ) 5 ik A £ 4 ; 2+
Tl Byshm s ,SW99 ik 4L F FSL ik, ®4&- 3% CVIS(Combined Visibility ) 45 3 — L 35 F4R
FRMEAPTIRE 3 AL AR LR BERILELY,SW9 H ik ik ILE TR 7 ARI% £ %
Ko 5 9F,SW9 J ik 2t il it 5k 7 A SE F I 46 B 18] TRIRAR 52 0L £ ARk, 45 R BT 1A AR 4R = L £ 1R
-, A5 g ad ) FRIRE L O B R AR

KR : WRF; B ILETUR; # KL #&# %5 SW99 Hrik; FSL fhuk; CVIS ik

FESES: P732.2 XEFREMB: A XEHRS: 2096-3599(2018) 02-0028-08
DOI:10.19513/j.cnki.issn2096-3599.2018.02.004

Comparative study on three algorithms of the visibility in Qingdao
offshore areas based on WRF model
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Abstract Based on GFS background data and ARPS Data Assimilation System, visibility forecasts of 17
offshore sea fog cases in Qingdao from 2014 to 2016 are analyzed using the WRF model and three
visibility algorithms in this paper. The results show that the FSL algorithm has advantages over the SW99
algorithm in forecasting the fog and its start time for coastal stations and shore-based stations, while the
latter is better than the former for island stations. The hybrid CVIS algorithm improves the forecast
accuracy of fog compared to single algorithm. The three algorithms basically overestimate the visibility,
and the SW99 algorithm has the maximum root mean square error in the visibility forecast. In addition, by
the SW99 algorithm for coastal stations and shore-based stations, the start time of fog forecast is basically
later than the actual time, the end time of forecast earlier, and the duration of forecast shorter.

Key words WRF; visibility forecast; the offshore sea fog in Qingdao; the SW99 algorithm; the FSL
algorithm; the CVIS algorithm
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Fig.1 Distribution of automatic meteorological stations

(Red solid circles for locations of Qingdao Station,

Taipingjiao Station and Chaolian Island Station)
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Table 1 The date, start and end time, duration and minimum visibility of 25 selected sea fog cases

5l 1k [A] (ddhh) SIS AL/ h I/NREWL L/ km
ABS % H (yyyymmdd)
Hi KF-A W HH KA WES HS O OKTA WES
1 20140402 0204—0209  0204—0219  0205—0210 5 15 5 0.1 0.1 0.3
2 20140409 0817—0904  0816—0903  0818—0904 11 11 10 0.2 0.1 0.3
3 20140410 0915—1006  0908—1007  0916—1007 15 23 15 0.1 0.1 0.2
4 20140411 1021—1107  1017—1106  1019—1100 10 13 5 0.2 0.1 0.3
5 20140511 1109—1113  1108—1114  1110—1115 4 6 5 0.1 0.2 0.1
6 20140525 2419—2508  2418—2507  2419—2510 13 13 15 0.1 0.1 0.1
7 20140626 2603—2608  2603—2612  2607—2609 5 9 2 0.2 0.1 0.6
8 20140720 1919—2006  1908—2006  1919—1920 11 22 1 0.1 0.1 0.6
9 20150501 3017—0110  3014—0110  3009—0109 17 20 24 0.2 0.1 0.1
10 20150502 0118—0205  0113—0204  0113—0217 11 15 28 0.2 0.1 0.1
11 20150525 2421—2506  2421—2506  2423—2508 9 9 9 0.1 0.1 0.2
12 20150530 2920—3007  2915—3006  2920—3009 11 15 13 0.2 0.1 0.1
13 20150601 0106—0118  0107—0118  0107—O0113 12 11 6 0.2 0.1 0.3
14 20150602 0204—0208  0205—0300  0205—0215 4 19 10 0.3 0.1 0.6
15 20150608 0721—0810  0721—0812  0722—0814 13 15 16 0.3 0.2 0.1
16 20150609 0818—0911  0815—0917  0814—0911 17 26 21 0.1 0.1 0.1
17 20150610 0920—1014  0914—1014  0920—1012 18 24 16 0.2 0.1 0.1
18 20150611 1020—1104  1020—1104  1100—1109 8 8 9 0.1 0.1 0.1
19 20150616 — 1522—1616  1600—1613 0 18 13 2.4 0.1 0.1
20 20150710 0922—0923  1006—1010  1004—1006 1 4 2 0.5 0.1 0.2
21 20160227 2622—2709  2623—2709  2621—2706 11 10 9 0.1 0.1 0.1
22 20160317 1702—1713  1702—1715  1702—1714 11 13 12 0.2 0.2 0.1
23 20160318 1719—1810  1719—1810  1718—1812 15 15 18 0.1 0.1 0.1
24 20160409 0822—0909  0823—0920  0903—0916 11 21 13 0.1 0 0.1
25 20160413 1300—1308  1300—1320  1302—1320 8 20 18 0.1 0.1 0.1
T4 10 15 12 0.3 0.1 0.2

*2 WRFEXSHILE
Table 2 Parameter settings for WRF model
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Fig.3 Observed and forecast duration of sea fog cases at Qingdao Station (a) and Chaolian Island Station (b)
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Fig.4  Observed and forecast relative humidity at Qingdao

Station and Chaolian Island Station on 11 May 2014
(Case 5) (X-—axis; red line for fog time at Qingdao
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Station)

Ui A 63% 59% F1 59% ; LAFFLERT [B] 15 2% 48 RHELTE 6
h DI LB, 75 5k 3 A 4390 R 68% .80%
H165% , K-k Ky 63% 47% F1 65% , 1134 15 b
36% 49% 1 48% , ] U, BtF WRF £ 1 4% fig I
JEE RN T 5 3t 552 LB ) )RR 2 B[R] T 41 W 4
IRV 3l R 38 5% 3 5 4% A DL B 0 0 55 4 TR A
(] AR 58 25— R F I AR i (R g 158 25 . o, 3
F FSL 505 (075 55 3 55 T U 1) 1] 152 22 4 % - 35
/IR 2.4 hy BT SWO9 Bk T B 0 55 45 R A ]
WRZEELNHE Y E/ A 3.6 hy LT SWO9 Bk )+
By 0k 55 R S I R] 12 22 L X HECE 4 e /Ry 4.5 h gk
T CVIS Bk p %8 1k )R 25 FpLL it iR 22 £



O

24 FOREAT : 2T WRE BT B 17 AE L2 303 L BT 33

ST —F35 Z 18], Al L CVIS B3k 78 55 ik 1k
P ) 5 T B — L AN R
FH1 256 Lk P 8] B 52 B0 7 16 U B LA B 4 52 ik (]

RV 11308 55 T e i i) 41 8 52 B0 22 Al G, ~F- 24373 3
PG 4 h 6 b T X I Y1 5 45 SRS ] PR 45052 0
A | SR I [ T A S D0 22 i

FUSEL K RBOR TR (3R ) , SW99 SRE X 77 & il |

R 3 ZUATIFIART IR Z L NHE | 45 R B (E)IR 2 4 X {E N5 L2 I 18)1R 2= 48 X (B A [2) B B P o EE 451

Table 3  Ratio of the absolute value of errors of the start time, end time and duration of sea fog cases at three stations during different

periods %
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W ANTFIRFBECe) T o5 Ee il AR BE () Jr i Ee ] ANFIRFBECe) Jr i Ee f
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<2h <6h <I12h <2h <6h <I12h <2h <6h <I12h
FSL 25 38 38 0 0 6 44 25 25 0 6 31 31 31 0
H5 SW99 0 20 67 13 0 20 40 27 13 0 0 27 53 20 0
CVIS 12 47 35 6 0 12 41 24 24 0 6 24 35 35 0
CFSL 13 13 6 13 0 0 0 19 25 6 0 19 4 3 6
KFEfM SW99 0 7 53 33 7 27 20 33 13 7 0 7 40 40 13
CVIS 12 12 59 18 0 12 41 18 24 6 0 18 47 35 0
CFL 27 9 3 27 0 0 3 27 27 9 0 9 27 21 36
MES  SW99 12 29 41 18 0 12 29 18 24 18 12 6 29 35 18
CVIS 18 24 35 24 0 12 29 18 24 18 12 12 24 29 24
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Table 4 Mean RMSE and mean errors of 17 cases at 3 stations
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