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Visibility Forecast and Influence Factor Analysis Based on Regional Modeling

ZHAO Cuiguang ZHAO Shengrong LIN Jian LYU Zhongliang YAO Li WEI Qing

National Meteorological Centre, Beijing 100081

Abstract: Based on rotated empirical orthogonal function analysis of the daily observational data of visibili-
ty from 2008 to 2018, the objective division of visibility in different seasons is obtained. Taking the global
numerical prediction model of ECMWF from 2017 to 2019 as the prediction factor, the visibility prediction
model for different regions and seasons is built and the regional model is applied to the station for predic-
tion. Then the ECMWF model forecast data in 2020 are used as an independent sample, and the seasonal
forecast of visibility in China is carried out. The results show that using the comprehensive algorithm of
multiple linear regression, regression estimate of event possibility and discriminant analysis, the visibility
forecast of model output statistics based on regional model output statistics is much better in different sea-
sons and different forecast projections than the model direct output (DMO). The underestimation of DMO
is corrected, and the improvement of winter forecast score is the most obvious. The model shows high pre-
diction skills in the prediction of low visibility below 1 km, especially at 05:00 BT. Factor analysis shows
the high-frequency factors affecting visibility mainly include temperature, pressure, humidity and wind

that are closely related to boundary layer conditions, as well as surface thermal conditions, precipitation
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related factors and stability. The high-frequency factors selected for visibility prediction of different orders

in different seasons are different. Spring is sensitive to temperature-related factors, the factors related to

precipitation are selected more frequently in summer, and the unstable factors in autumn and winter are

more important.

Key words: regional modeling, visibility forecast, influence factor

5 "

AE DL BE (8 RAUKFRE WL T ) & R Ak
E S R AR L ARBE IR R A AU e AT
H A= 1 R B A i B 1T L X 52 s i L A S AT
SERME Oy Y, KCFREWE TR 1 km LI
W FENATE R Rl B WL R B
L 23 9¢ X (9 B IRl 2 — (Allett, 2004) . [ Bt fil L% 99
iz, JCH IS AIRE WL B R AR Al 4y

B TR A R BE DL TR 8 oK AR
A XS R R 7K A HL At ) P £ 12 B0 75 31 (Smirnova
et al, 2000; Benjamin et al, 2004 ; Gultepe and Mil-
brandt,2010), Herman and Schumacher(2016) )
B 50 3% B 55 - 5 11 528 I K I 36 i AE DL 2 e I iy B 32
PR T 55 1 T8 BORT 3t TR ARG J2 R T R i 3t B H:
b PR AR S5 1 R 22 S A B I R B PE (Gultepe
et al,2007) , P JH 400 {0 791 41 4 2 o B UL R 1 41 1
FEAR,

A [ B (8 T 455 =X el T 30 ) HE 2R R B 2
T3 G55 T7 T 22 S . B AN TR B AR R SRR 22 .
WS SR J7 v A s R A ROUL I B Rk B il
ST R A] DU — 8 B L BR R Gk 2 AT
KRB FARIATITIEM H ., EEIL KR
B 2 W 5T 2R W] DA BRI AR 4 O Btk ) A = i 42
TH(MOS) fil (19 PR A0 T4 X B 42 % th (Dallavalle
et al,2004) . WFA A G H R F A2 R 45 | £ e [l
VA3 A SR 1o BIL S TR B 2 ) A e it O vk T e
2 FIARE 3 14 B DL B2 S04 B 5T () O NG 55 . 2020 5 511 i
JIIA5 20185 = 55, 20175 RE L 4 45, 20155 5K H 41
25,2018 5 B 10, 2010) o (H B xF 4 5 915 [ 9 g B2 93
e TAERD . HARRE WL T ATS SR I A i ) 2L

BEXT LA B[] AR SOR R T X B B2 1 MOS
Tk JF R B X AR W R 4R i3 . MOS(Glahn
and Lowry, 1972) J& . 55 Fil 4l b 8 2 i 485 X )5 Ak 2
Ti i B XA B2 53 A 1Y 2R CInRE W R K 45D
D)) P A A 3 Il U 7 ¥ A S 1Y AR ROR (An-

tolik, 2000 ; B 7 2 45 ,2009) . [AlHF iy FAKAE UL EE
AN AR A SR XS AR T PR R R /A R A
O REAE 2 PR R A RS e . XS A Ty
T5 I K 78 AR AR AR AL A 38t 5 U O — A XL B DX
PR S S T AR R R X AR D RGBS AR R . 20115
Wilkes 2011 o P-4 DX Jafo R 784 7 P 291 DX 35 pAY AT A 3l
BB R

AR S S M RE WL RE 22 48 7 o S D0 WL B R
K F e ¥ 1F 28 24 86 4y ff (REOF) 7 1 (3% 55 Afi
1990) 7 7= 1 Xof 4 [ B WL B X AT B W0 X5 A%
WLy DA b, R 2 58 &M A (MILR) | 5 4
AR F AT (REEP) MU 23 M7 19 25 45 Rk i o IX
S TR TR e DX 3 T 1 A TR 7 ] 8 X 3o A R
SR o A 1 R AR O R U AT X
FU 5 5 i WAL TR i 6 w8 931 [R5~ R 4T 20 M AL IE

1 BRI RAIX K o

a3 X7 A 38 UL T 2 A S0 s U ik
— MR AR BN A5 AT B S AT R Ay . B
IEZZ R (EOF) 23 B 2 3R U R 2R i 28 AR
FAG S W Ik, EOF 4381 J5 43 B85 0 1 25 8] 43 A
ZERRERE BRI R E R Y 1 B A BRE H A
FE T OB 1t ¢ 7 K [v) 1t BRI 38R A% fb 4 iE (B XU 3
2007) , Jir B IX 390 FBLAS [] 5 A5 1) 1 R AIE ) 2 %5 (8] 43
AR, HERFHRATLGET REOF 158 5 ik .

REOF J&7£ EOF J& JF /) Bk fih I P fie KO 3¢
J7 T 5% T 5 22 28 3 1 15 6 R A 4 b i S 3
1o 2837 JIr 227 1 R 425 [) b e e I g 28 ) T R L
EU e 7 1T 43 A7 14150 5 3 2 ROk i e I 45 o A R
FEI S 0] A S 1 A A SRR AIE o R ey R A T e R —
A58 /N AR DX 3o 1 5 G At A 3 X sk ) Ao 28R L AT R b
T 0. DA B 25 5 U 25 ) Y, e e I 1) e A 37 78 1
(], L T 2 i TR AR

EABEWE R XER TEZEMUHA K
L HEA T Gl B8, 2019 B AUHF 45, 20135 Ak
A, 2008 ;5 7K B 45, 20115 ) B ¥ 4, 2007 5 FRLE



5 6 39

oK 22010 45 < T XIS 1Y RE L JEE AR B el PR T o A 775

£5,2003) . HAIE HF & H AR W E Bl . F LA C
PL 2008—2018 4F3% H BE UL EE sl £ 000 52 kL S il
B R R Z A WA Z 5 R ] REOF X fE WL &2
AT R MAY X, #e Cattell(1966) #2 W 1y 5 5, 24 &
3 il T 25 9 AR I R W 2 43 XA B Ry SR IE &) 43
DX A B, 0T 45 43 X5 — IS PR T SRR G A
55 % W] 30 SE O[] X e 22 (1) ) e DL S5 i AR AL AR A
WEMER FXEEIM.

A5 REOF 15 2 Py A~ 245 R WL R WA 1
Fin. BIELFE,.SEEH R WHE XK GRiG
£5,2006) FHARL » A 3T 43 X B Rl (A B0 22 25 11 22 0 AR
R IR AMEARAE . LIl AR il R B ME 2
R LA IR — B0 MK A 2= 5 BN G AT 1
SARFFIEA R 0955 A A ZR IR F B AR ER 3 4l (i
T b gD B A Wos B & 7E g 45 200 AD
TRV 7 Tl B U I O — AN X, DX L A At b X
KGR A FERB RS R 1T RSE H D,
TR 3 22 Ll AR P i 1 B RS 16 K 55 TV 16
TR ABARA 5 IR %5 KA W DF 4518 OO 55
20085 B4 30,2010 R EAEEE, 20100 & — 3 .

2 EEBTH

2.1 TREBEX

AE L B2 Ry AN 1 2 1 A 1R 25 70 A A2 i A £ A (]
VD7 3 I B T BE L R AR AT ) 4 1) B ROR
PR T H BE L RE 3 23 S AN TR ) (WL 3R 1) L 4B 400
SCh B . BEW BRI T E R LR E B L
R 2017—2019 4 [E 2423 Aol SR RE DL 52
UL

2.2 WRETF
AR SO AR BTR M 2017 — 2020 4F R

x1 BERESR
Table 1 Visibility classification

% AE L /km
1 <1
2 <2
3 <5
4 <10
5 =10

1 KT 2008—2018 4EiZ HH

BEWLI 5% 4 REOF J5 3 43 i 11
Car~d) & [E A [ 2= 55 BB WL % WL IX.
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REOF of daily observation visibility from 2008 to 2018
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(spr, sum, aut and win represent spring, summer, autumn and winter, respectively)
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visibility of different levels in (a—d) different seasons in 2020 in China
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