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Abstract: In order to further improve the forecast accuracy of fog visibility, a new fog visibility diagnostic
scheme was established and tested based on the observational data of fog microphysics from April to July
in 2008, May to August in 2009, May to September in 2011 at the Bright Summit of Mount Huangshan,
and January to March in 2009 in Enshi, Hubei Province. First, previously developed visibility diagnostic
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schemes were compared and the importance of considering both liquid water content and droplet number
concentration was confirmed in visibility schemes. Second, the coefficients in the previous diagnostic
schemes are often taken as constants, but the close relationship between these coefficients and
microphysics was found in this study. The relationships between the fitting coefficients and the droplet
number concentration were established by half of Mount Huangshan’s data in 2008 and the visibility
diagnostic schemes were improved. The effect of the new scheme has been verified by independent data,
which include the other half of Mount Huangshan’s data in 2008, the whole of 2009 and 2011 and Enshi’s
data in 2009.

Keywords: Fog; Visibility; Microphysics; Diagnostic Scheme
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% e HKIRB S B R B0 T R FEN, KUK PR (FIFREEILEE, Vis) [
£ 1 km BUFNRSIG (%S, 2010, 55 Ee WAL FEAC AT B4 S B8O m i, A ™
HEE. W, KAERNEERT, BT % KA FFRE R™ 55 528 8 s i
HARE LKA, B AL T sl N =2 — G, 2018).

ST, R Z @ AT I BRI B A AL, X E R T OREM T CGRIRMS A A
1992; Shi et al., 2010; #Hi%5, 2010; HHHIESSE, 2011; Gultepe et al., 2014; JE% P, 2014; Jia et al., 2019
FAARAESE, 2019; Peng et al., 2020; J#EMEIE4E, 2008; 244 A%, 2010; Niu et al., 2012; Lu et al., 2013),
THAEFZ PR CW . HAlr, sORBEEB N % 68 B B i 5 i F AR B W T A%
WA ERFEZ W i CEFERSE, 2014), TEIRE WA, TiJei e UAAHEE N 95% i, A
DLEER 5 km, BEEMEERIIOR, B8 WLE 25050 (Smimova et al., 2000; #R#i55, 20100, MBE 2
W7V AEAE ) e, 455 AR AT 100%, 8 UL SRR SR R E R M AR 2,
TERRE WL AEE RO M 22 CETAERS &6, 2014; 5KI55%, 2021).

FHEC TR EEZ W 0%, BB RS W 5 TR Wae X2 W1 5 02 T K B B &5 S 4
SLHY. Tampieri and Tomasi (1976) XJ 53154 A T TG 04, 87~ 1 23 I ECH AR WO '
RE 71, DAROO AE L I 9946 ] . Eldridge (1961) 78 % UMMt 23 Hr 7 E i 0. Sk &K
REILZ OASALBRAE, FFIRBENLE 5F & /KE (LWC) Z[AIfFEE 3 M fM o<t . Kunkel (1984)
X5 A B AE AT TIRARTE, R T &K= MR se B HISSEH . Br T &K=,
Meyer et al. (19800 AN, FHEEME S ZMEIKE (No) ZIAAFAEEHRFAHKL KR FIKFE
(2019, 2021) i@ 5rHr 2016 F~2017 FFHF A TS, TR EE T SHOREE /N, R
T SR AR T AR A 3 0 e L RE AR A (R R B L. 2005 45~2006 4, fEINE KR
FEAZ KIS PR AZZ R4 IR% (FRAM 1H%)) (Gultepe et al., 2006; Gultepe et al., 2007;
Gultepe et al., 2009), #&H T —FogiIZWi 7%, B Vis-LWC Np /7%, & EIRI %5 & T 518K
BAIHOR N 55 fe WL BE RS2, X FR T R HAN T RS K B B IR AE TR S TE S (Zhang et al.,
2014). FESE (20100 AR S AFEAK R GORL 2 48 4K S ILAERT, e 0 RE 2R
Z I E K EFIEOR A G, FEACRT R LS B 520 v DLZRS AN TE o A S35 AN e LAY 5 55 K
B, BOREA R, RS EREKE KNGS, B4, Song et al. (2019) H3 5w [ 111 Hy 2 W0
Bl 7E Gultepe #EH ) Vis-LWC Np 5 &3k b, A THMER (D), #2H 7T Vis-(LWC Np,
De) 7. Woh, 15 (1999) FIHRENIES E/KE. AR R R WL . FkE
2 (2002) THELAE LR, R T S /K BRI 0] 8 WL AL R R .

DAERIBFUE RS, RS2 T S, R LRSS S50y Bl & 2 Ta) s B8 R U RECH 4L
BT A X L RE R T RIAEE AT XS RECR B E M B A S A G Re i )
B NAESR R IX R A AT R AN, AR T R R S MY EZ WK, I
Ut T ZHRE LRSS, PEm TR LB RITHEORE RS, IR0 TR S S R LR R IR R
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2008 4 4~7 H. 2009 4 5~8 H Al 2011 4 5~9 H, 71T S5 (30°08'N, 118°09'E,
R 1840m) X Z5 AN RS IR IR OSSR T 2 T SR I S 56 . R 3E B DMT A a4 771 FM-
100 B4 553 HE (X (Beiderwieden et al., 2005) W& AL, BEARTEHEN 2~50 pm, HKEE E
9 104> em3, 2008 4F 4 H 18~22 H, RFEAE—HEE, 4 H 22 H 16:00 Z 5 4G KA ETR
AR BT B — IR

7E 2008 A1 2009 AEWLM A, A WPS-1000XP %Y 58 ¥ FEl kL i (MSP, EE), W&
10~10000 nm KL REERE 5340, & 5 /-8l —H8dE . ES FZEHF RS9 (DMA).,
BEAE T BUEE (CPC) RUEOG BRI /2 it (LPS) 3 NS4k, FIms# il &5 E N 10~500
nm, J53& A 350~10000 nm. B TS FEE AR, R AR SO S (350~500 nm) AR
MEWA T2 (G5, 2011; JKIBERESE, 2019).

20094 1 H 19 H~3 H 5 H, fEMIALRME LTI A% (30°03'N, 109°03'E, ik 1722m) X%
BT TSI NS, 2012), W& 25 s S5 M AR FIFE A FM-100 BSR4, (XA E
S8 —80 WA )RR Bl e A — 2

RIERCA BT SR EE, BN ER IR, AR EREORE R T 10 em®, HE/KE&T 0.01
gm3 FIE AT . fEACER SR TR, K U R I AR RIS I BR o bR T A A X
FUEF, BEULERIER ZE LR . BTbL, AT Mie SO EISTH R BE WL (Viswie), RATHE
T G B I WL % 22 ) T4, AN B 4 b et e UL 7 2

3HERE5THE

3.1 ERIIEANEE DL FFEHIA

Bl 123 1L BRRT 2008 47 2009 4FEAT 2011 4 AR jtE 2009 A7 Z5 ULl Hi[a], - 553 JE AT P E KR
fE# (LWC. Np. De FIEFAFIEAE Dv) MM 704 (PDF) . fii#E3E 1L 2008 4FA1 2009
SEMGTH R, LWC BEATE 0~1 g m3yu N (HEREAR 99%LL ), FELEFTE 06 gmiLLT,
PR 23 BT T35 0 g -m3 [/ MEALFT 0.1~0.2 gm3 2 fi]. P38 K &4 5 0.24 g mB3 1 0.23
gm3, S5HALME RS KEME WD (B8 M2 14, 1992; Burkard et al., 2003; Aikawa et al.,
2005; Holwerda et al., 2006; Gonser et al., 2012; Simon et al., 2016), i ARHLIX 55 (15 /K S KR 2
(FEJ%E, 2021). MEF I 2011 SR BRI M A, LWC “FH41E A 0.09 g m3 A1 0.11 g m3,
/T3 2008 A1 2009 AFEM 45 R, PDF tHANAE/MEAMFEAEFLIE . BT 1L 2008 A4 2009 1) Np
AL RO, ELE] 1500 cmB b, PDF AKSAHBONHEM AT, #1l 2011 SR 2009 4
LA, No K/NAi5 Song et al. (2019) MIZ5 402, Np £ 5T 1000 cm2 L, PDF I&{H
7£ 30~300 cm3 Z i, AUEAAAR T EAEEEPFE 10 um i, EXEEE 2GS, H
tG LA 1L 2008 4F De ) PDF 434 5 Song et al. (2019) s AARML, Y AXUES AR, R HIIR Mk
EIIAET 20 pm BT, $E1l 2008 4E. 2009 4. 2011 4EF1ZUi 2009 £ K55, De “FHI{E 55
79 13.83 um. 10 .73 pm. 10 pm 1 11.39 um, 5 Stolaki et al. (2015) 7EELEZMficRid %=1 7.2
um FHECECR, &5 Eugster et al. (2006) 7t HFRR S 1) 14 wm AH BRI o @i ) b R AN 3 1L &4
U0 Ll T 3 A P 3 B G TR AE 0 T el 0, FEAS IR S5 U R 18], 3 DO 20 55 B k2 [] (i) A AL 5 22 5
PEFEAE, NRE WIS W 7 R R A TE SR At T AR U (2
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X

E 5 F459: 0.24 5 459 0.23 5 49: 0.09 5 F15: 0.11

o

0
0 0.2040608 1

0
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0
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G} Ny (em™)

3 ¥15: 618.67

P

0
0 500 100015002000

N, (cm™)

¥iy: 280.73

0
0 500 100015002000

0
0 0.2040608 1

0
0 500 100015002000
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6 6 6 6
. (i) D (um) ) D (um) (k) D_ (um) () D, (um)
L3 F49: 13.83 3 ¥39: 10.73 3 55 10 s 1139
o

0 0 0 0

0 10 20 30

6 6 6 6
© (m) D,, (um) (n) D, (um) (o) D,, (um) (p) D, (um)
w3 ¥i9: 11.47 3 P19: 9.01 3 ¥19: 8.6 3 745. 9.32
0 0 0 0
o 10 20 3 o 10 20 30 0 10 20 30 0 10 20 30

1 FLJEARTA 2008 4F (55—%1). 2009 £ (HE=%), 20114 (=% FEHELUIR 2009 F (FEMF)) ZYLMEA
8], HEXMIIEENHEEES (PDF) R~EE: EHEKE LWC (B—1T7, a~c). BURE No (8517,
d~f). BYER De (FE=1T, g~i)« HFATHER Dv (BT, j~D, #mETRHPEENFHE.

Fig.1 Probability density function (PDF) of relevant microphysical variables: liquid water content LWC (first row, a~c) ,
number concentration N¢ (second row, d~f), effective radius re (third row, g~i), volume-mean radius ry (fourth row, j~I)
during the fog observation period at the Guangming peak of Mount Huangshan in 2008 (first column), 2009 (second column),
2011 (third column) and the hilltop in Enshi in 2009. The average value of each microphysical variable is marked in each
figure.

M5 Koschmieder EILE A3 (Koschmieder, 1924), #nifE KAREILE Vis FITH M RE Lexe ZF]
T2 LR K AR

_ —In(0.02)

Vis )

ext
e, 0.02 WFRBEASAE BTN (BT, 2008, 96 RHBure HIKE FHIREAE Qo B
SR (77, 2010):

B ZZQextn(D)%”DZAD (2)

o, FLTFHITE YRR Qe 2 BITHAREL (m). KT HE (D) M IGHEKRIEE, 7FH Mie #E
WSS fox EENSIBEBAITHECRE (Ba) BRI ERE (fo) ZF. 550 nm &[]
IR, R NIRRBUEME K GkHESE, 2017), —HiEH 550 nm AR YT RE L
FERETL (s, 20100, BRIIASCERBUR 7 7EP A 550 nm ALRIvH 6, THERLFTH Y R 5 3
THEZ R RE L . B AT U SIS RI A D 56 L SVE R GL/NEE, 2012), IBASIERIIE
Priffa%im = 1.5533 + 0.0221i. MM AZK, FHHFEEIm = 1.33560 +2.47 x 10771 (3L
145, 2003).

NT B S i R R S A RO et TR, B 2 3 1L 2008 4 4~7 H R 2009 4F 5~8 H M
Mt FEe, Frp SRR TP BOR B AT . T 5 A ZE 000 3 18] R SR e T 1) B B0k FE ik 2|
19178.7 cm® (47, 2016), MMi#Eil 2008 A1 2009 43 ] T 45 M BOK 24 BN 1609.3 cm3
1449.9 cm®, eI T AR S o Ll ARV R 23 A VLR BE 43 Sl 67.2 e R 56.5 em®, L
PR R (625.9 cm®) K152 . & 3 EIx 1 #4111 2008 £F A1 2009 425 WL AR, S5 25 1
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6 7 LB BE L UE Y A . 6 N BaEl fo 5 B 2 FIMILLAE (RTE, 2016), RISV
I 6 7 L ERA=BA/(Bat+f0), 551 13 o i ERo=po/(Ba+fBo). A FTHITAH FH 1) 55 WL 28 )
SRR G & HL R /N, 2008 4E4EBREA T ERA HISFIMEAY Y 0.12%, 2009 4E()°F) ERa N
0.23%. 7E3E L ZNIIAN], AR eE AT LAZNE . oI, 7 g, 3522 5
JEAEH, RBEREeTEkAER /N, SERETNERAR (REMHE, 2016). Kk, A0
OIS T 5 R R e DL AT I, A BB RRAEIRIEER . RPEE Rk Mie
B E T IR W EVE NS FREILE S5 . TERHI N2, 1l 2011 G R & 2009 4F (1)
SR FE R, BT RS AT S . AN L R RS vE Ll X, WU S5 R R A R )
HHMEREMNEAD, 5FZEIHML.

2000

g

E 1500 —=— 341112009 |

Eﬂ 1000

=, so0) S

% A,

0
D, (nm)
2 HELEAATR 2008 ££40 2009 FEEILMEAB BRI LHBREEL M, HEP D.ASARKNTFER. . AT
— IR E

Fig.2 Average aerosol number size distributions at the Guangming peak of Mount Huangshan during the fog observation
periods in 2008 and 2009, with Da and Na representing aerosol diameter and number concentration of each bin.

(a) Huangshan 2008 (b) Huangshan 2009

100 100
~ EER, -
= -ERD =

R 50 3 50
17 1
R R

0 0

0 0.5 1 1.5 0 0.5 1 1.5

(km)

(km)

Mle Mle

3 HELWIFAATR 2008 £E (a) FA2009 &F (b) ENUNHAE ZE(ERp) S SRIAMR(ER)HIIEN L SHREME (Visy;) BIX
& (Ethz= B RN%EE WA Toxt R UM EE)
Fig.3 The extinction ratio of aerosols (ER ) and fog droplets (ERp) as a function of visibility (Vismie) during the fog
observation period at the Guangming peak of Mount Huangshan in 2008(a) and 2009(b).( The white part in the figure

indicates that the corresponding observation data of the visibility is missing.)

3.2 EBFEENEFH RRUMIK

HATA LA R PR 2 M ZE R W7, Vis-LWC J7EM Vis-LWC Np 7% X Fh
T FAEVEE PR RS R R T E EEM R, S S KEMNS AR .

(1) Vis-LWC 5%

1966 4, Eldridge (1966) #&H1ZH AL Vis (km) S5 &/KE LWC (gm3) &) 2 LL
TRFR:

Vis=—2 (3
LWC"

1984 4F, Kunkel (1984) @il /r#raf7if3t a = 0.027. b = 0.88. X —REWLE LW 5 WAk K84 5
%, BuTfEHER Tz M

(2) Vis-LWC Np 7 %

2006 4, Gultepe et al. (2006) it Z MM BLRIE T Vis (km) KT LWC (gm® 5 Np
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(em®) RARPIIZ W7 %

Vis=—2 4

(LWC - Np)*

A, ¢ =1.002. d=0.6473 (G1); 2007 4F, Gultepe and Milbrandt (2007) H#i FRAM &Z=Z W
MR 2 BT THBIE, #/E ¢ = 1.13. d = 051 (G2); 2009 4, Gultepe et al. (2009) 4
FRAM HZZ VR REGIETHE— B HIE, ¢ = 0.87706. d = 0.49034 (G3). 2019 4, Song et al.
(2019) @ E L HB I R S S Rk, R (4 T RS d ZIRHE S ERE Defm s, I
i /& ¢=0.507. d=0.4-exp(—0.09-DEg) + 0.22 (Song 2019).

LA LR W7 o BN F 351 2008 A= MM ZERE, MRRBCR IR 1 R, & 1k
ERE (RO IR T & T RITEIRENELSE R (WD 5 HIE 2 MR, RIS
HSHZ M2 Rk, &7 RMATEE (FhRFERSE, 2019; 8447, 2012; SR, 1994). 7R 1R 7%

(RMSE) NIER/RTIME 5 B SHE R Z YA R R, #6687 IIME S BBz M mzE CGRE
L, 1989). K84 J7 E[MHE RECN 0.642, ¥ITHRIRZEN 0.143 km. 1fi G1. G2. G3 J5 &Ik E
T 089, YRR ZETE 0.084~0.112 km 2 [i], T K84 &, %R H—IREMET, [R5
& LWC F1 Np M2 Wi ] DUE G2 Wi 55 I RE LA . BE4h, Song 2019 75 E Ik & REN
0.743, {&T G1. G2. G3 %, Wt Song 2019 J7 ZH & H T %A 5. {H Song 2019 J7 & )1
TRIEZEN 0.082, /M GLl. G2. G3 FE. XMIMAGRERNIGE WE LW 7 RIHEEME, AR
SR A E AR — D Hr .

*1 CHELEZERRNATELL 2008 FHIERNIXER
Table 1 Testing previous visibility diagnostic schemes based on the Mount Huangshan’s data in 2008.
WERBR? BTRIRE

ks B AU (p<0.001)  RMSE (km)

. a
K84 Vis= oy a=0027,b=088 0.642 0.143
Gl ¢=1.002, d = 0.6473 0.891 0.112
G2 ¢=1.13,d=051 0.913 0.149

. C
G3 Vi = e o ¢ =0.87706, d = 0.49034 0.913 0.084

< IND

Song 2019 ¢=0.07, 0.743 0.082

d = 0.4 exp(-0.09 Dg) + 0.22

W BEHRRIAEILE Vis (km), FiE/KE LWC (gm®), FREIHKE Np (em®)

33 LA RABR R FERNICIR

FIFEE L 2008 A1 Z5 I E A, fHE Mie HURBEIRTHEAS S Vis, 104 Visvie, ZA (3)
X} Viswie A1 LWC )55 RHEAT IS, 19315 230 a=0.026. b=0.747 (¥ 3a). Wiz 2%, FIHA
(D) IFEREIE, TSR SR Mie 1532145 B2 Bk RECN 0.647, BT HRIRZEN
0.088 km. #E R K84 77 AHY, (HIHI iR ZE RIEREDN, o WLE R 5 212 B 7 K H K84
HERBENE. R, ET2A: (4), Xt Visvie Al LWC Np Z [H I RTIE, SRR
c=0.644. d=0.502 (K 4b), ¥F RZEPH T AN (D HHEABRREILE, S5 Mie tH5E 152
AE DLRE 2 TR e R0 0.913, B HRIR 2N 0.044 km. WRE RZEHL G1 K, 5 G2 F1 G3 7 &AM
M, AHRE I ARAR ZE KRR o

g b, RO NEIE AR RN T R R, HRER R IX — IS R R L S R
(OGS, ARHEAH N 2 S0 A5 20 B WS R I . (HRAFAE— N, 23l (3D
() HRBEAFR SRR e IRATEN, G802 W R REUE R 5 E MY
FE (1 Np) Hx?

N T RIEXA A, DGR R W2 W RIAERRYE, TR F S K E R /NEAT
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238

K RRHEAREKEZRMET, RS No ZHEFKR, W45 2t i % 4 fe W rIiZ
Ji%e

a=0.026; b=0.747 ¢=0.644; d=0.502

15 3
R?=0.647(p<0.001) R?=0.913 (p<0.001)
3 RMSE=0.088km £ RMSE=0.044km
ae 1 ag 2 ol
o o
a [N
2 0. 21 P
0.5 £ .
(a) (b)
0 0
0 1 2 3 0 1 2 3
VlsMie(km) VlsMie(km)

4 RHEHELL 2008 EEMYIEL AT EBEMELE (Visraa) SET Mie BSIRRITERNEELE (Visvie) I8
BXFR: (@ BHEARXALK (3); (b) BELARALR (4). ABLLA x=y SELk.
Fig.4 The relationships between the visibility calculated according to the microphysics(Visrara) and the visibility calculated
based on Mie theory (Viswmie) by the Mount Huangshan’s data in 2008: (a) The fitting formula is Equation (3); (b) The fitting
formula is Equation (4). The red solid line is x=y.

3.4 #hEe WE DI 75 RAVIESL

W31l 2008 55 W GERHZ I (8] 70 R B4, KR — PR RS — i8R, 55
PICHESS 8. 5B — IR TR WEisWir RS, 55 R TR 1% T R E L
o LL0L gmeNT, HE—HEEEL S /KE RN A LWC < 0.1 g m3fil LWC > 0.1 g m™ Fffi
Blo TERF—FRIE DL N2 BBORE /NTHET, & 1000 /> fSUE N —RY, BR4a lie A (3) A
X D RS EREATIS, BRI —RMARE a. by o do XL RS R EORE I
fH——X R, HEm 8 RECSEORE Z IR K R

5 LWC<01gm3HlLWC>0.1 gm3if HZ¥a. b, c. dfii NoFZ{LEFHE. a. b, ¢,
d 5 No ZIFERIFAR KR, AR ARREIG . BT ARG KERMGT, av b, c. d
5 Np Z A B BUidr SN A M E, bl &% a, by ¢ d 5 Np 2 [Al R BR #0222 HCAE fa(Np)-
fo(Np)~ fo(Np)« fa(Np), R~ ANLLFEA:

fx(No) = p,- Np™ + p, (5)

qb, as by o dHIXERIR, pos pay pefEANF S KESFAT TR RMEAE, K 2
¥ a. by c.d5 No ZIEHIBREK R (No) 52K (3D, (4) 4ie, [EHEE LT

%:
. fa(No)
V|S = W (6)
Vis — fe(Nb) 7

(LWC - Np) “(No)
FK2AR TEAREGSKELET, RTE ARSI H T ERER. £ 3 MEERH a.

b. ¢, d NHEHN, FHAHEHEBEEHAR (3. (&) HTHAMER. £ 4 NEHE HEIED
AIRIHER 2 #1583 v FRA Rt IR WL, SRS Mie BUR IR THE 0 B8 0L EE 2 8] i e R0
BIiRiRZE . alETRE LS AR (R 2 %) ha, by c. d WHEM AR (R 3 HE it
EIRE W G R BB . B, 24 LWC < 0.1 g mB3F, 3 2 g7 R kg REUH 0.527
A1 0.896, 1M 3 HHIHRE REN - HIIEF] T 0.964 A1 0.951; F£ 3 FERMBFRiIRE (0.048
0.065) Lt 2 7% (0.176 #10.082) K@/
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Fig.5 The parameters a, b, ¢, d of Equation (3) and (4) as functions of droplet number concentration (Np) in different LWC

ranges. The red solid lines are the fitting curves between the parameters and Np.

R 2 TRIBKEFHT, #2008 FE—HHFEUESBRNFELEZHAER (AR (6) A (7))
Table 2 New visibility diagnostic schemes fitted with the first part of the Mount Huangshan’s data in 2008 within each LWC
range (Equation (6) and (7))

e _ f(No)  f(No)
K E VIS:W VIS_W
fa(Np)=0.242Np0%617-0,1351; fo(Np)=-2.22Np0-373+1.264;
<0.1gm?
fp(Np)=-0.857Np>9385+1.66. fa(Np)=-0.6936Np"046-1.492,
fa(Np)=0.14Np0-226-0,0123; fo(Np)=33.68Np20%-34.13;
>0.1 gm*

fp(Np)=-0.00039Np"525+0.743. fa(Np)=-0.000165N*8686+0.7385.

W BEILE Vis (km), Fi&/KE LWC (gm®), FiMEHKE Np (cm?)

*3 TREIBKELHT, & 2008 FE—HEBBUSBRNERLEZHER (AKX ) F (4)
Table 3 Visibility diagnostic schemes fitted with the first part of the Mount Huangshan’s data in 2008 within each LWC range
(Equation (3) and (4))

. a - 4
Sk B Vis=Twer Vis= (LWC-Np)°
a b c d
<01gm? 0.032 0.756 0.642 0.466
>01gm? 0.025 0.835 0.429 0.424

W BEILE Vis (km), Fi&/KE LWC (gm®), FiMEKE Np (cm?)
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280
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282
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284
285
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R4 FRIBKEFHT, Hi 2008 FE—HEIEIR 2 F15k 3 FEENE S RAYMIRER
Table 4 Testing the new visibility schemes in Tables 2 and 3 with the first part of the Mount Huangshan’s data in 2008 within
each LWC range

) a ) fa(Nb) i c ) f2(No)
Bk Vis = Vis = Vis= Vis=—— =
Sk B TE LWe LWCP() (LWC-No)® (LWC - No) )
<0dgmd R2=0.527 R2=0.965 R2=0.896 R2=0.959
48 (0.176) (0.048) (0.082) (0.052)
201 g R2=0.517 R2=0.96 R2=0.884 R2=0.958
=Ulegm (0.034) (0.010) (0.017) (0.011)

W ARPa. by oo d NEEIIRANIE 3; f(Np)IFRBEANE 2 (xFR"SHa. b, ¢, d.

3.5 #A RITERRAIIIE

TEZ AT B FE T, EE ST AR 7 ZAAT AL A B2 R — M %k (Gultepe et al., 2006;
Gultepe and Milbrandt, 2007; Gultepe et al., 2009; Song et al., 2019). NI IEHT 7 S 78 Hofth % ko () 2%
B, AWFFE L 2008 25— HEHRMA B RIS T R (& 2 fIk 3D, MAH T AR+ .
TS TR AR, WRIEE 281K 3R EARBIMEE WS Mie TR AR ILEE Z [ AH DG
PES ¥R ZE . T, 53R 3 EMIL, B E GR2 5% HEMEILELS Mie tHER I
FEZ T A G MERE 5 (R2FE KD, fmZERE/N (RMSE B/,

AHFFHE— A #2009 4F 5~8 H . 2011 4F 5~9 H A1t 2009 4F 1~3 H I Z WM ZEL, 5
W7 R . R 2 IR 3T RIME IR NE S Mie BUN BRG T8 1 RE L 2 [AIF1O6 R sk
6~8 flTamo. XF T3 L HAh A B A HoAhth X () S I B2k}, BT RIFREA BN R L. ",
W77 AN BN AZ 5 S BT R B A G iR s, i ELRE AR R e I B2 12 W R A 1R 4
MIGEEER, BRI 5 AR T DM 7 R EA AR R . IbAh, R 8 difuie F %08 ik L
6. R T XPITEIUEND, FREIRMAEE G OC, MBS AR S, A0 Wikae
A HA IR AT ZORE, AT DR R WIRTHTIA, H 5 RANE T 22 0 1) 3 22 7
T EH I RECZ No RS, AE RN, &2, No #AEE—e iRz, B BB N7
ZXF Np MUBUBE . $E 3% LR U 55 A IR B FE 338 K 10%, ) FH B 77 R Sz U k36 Hh (1 e
DLEE (Vist), FEiHE BRI RIAERHWZ (RD):

RD — Vis, -—VIS
Vis (8)
Hodr Vis AAKRBOREER FIRENE . R 9 45 H TARIG/KERMAET, ILAFESG MRS 6
D0 AR 22 RSP B AR HE 2 . MR S, RD W IMEIAE-4.5% A, FRUEZEAE 1.1%LLR.
[FIREHE, AL AR 25 P I BOR BE I/ 10%, B8 UL EE Al 22 (P IMETE 5.1%LLF, bR ZE7E
1.2%LAN CRESD.

AR, AR R R DL AR Y S 1S v SEAS B, DMERFFRR B, TR DL S UL BE LR A7 AE
—EMZEF. Zhang et al. (2014) F5HH, WHEE DA TFEIIGE L, TEIR ST ER W B WL i,
R ZN =T UIEE LR . Spiegel et al. (2012) K HL, -1 W IINE 25 B4 R3S D [ 5, BT bA
RFERCESZ B A, JCHAR R . b, KIRBOR AR, tsmi ok B el & . Song
et al. (2019) $BHIZ FFR TKREU, ICAFIEHARSE B E, 1X 2 S 8O0 5 A8 LR AU I A 0L B
RS ER . fEfG SR Firf, BRI B 7 ZAE ATt B AR LS, 50 i A B A
XL, kD PPl A R T %
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288
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291
292
293

294

295
296
297

298

299
300

301
302

R5 FRIGKELZHET, #2008 58 AIEXTFE 2 Mk 3 FEELEH RN E
Table 5 Testing the new visibility schemes in Tables 2 and 3 the second part of with the Mount Huangshan’s data in 2008
within each LWC range

a fa(No) . c . fo(No)

KR Vis = Vis = ———— Vis=——-——— Vis=————1
B KRG LWe LWCP() (LWC-No)® (LWC - No) “%)
<01 md R2=0.464 R2=0.966 R2=0.896 R2=0.963
49 (0.195) (0.036) (0.069) (0.038)
201 g R2=0.437 R2=0.967 R2=0.903 R2=0.965
=Ulegm (0.039) (0.007) (0.013) (0.008)

W ARPa. by oo d NEEITIRNIE 3; f(Np)IRBEANE 2 (xFR"SHa. b, ¢, d.

*6 TREIBKEBFHT, FLL 2009 FHIEXTFR 2 FFk 3 FEEILE S RAIMIKLER
Table 6 Testing the new visibility schemes in Tables 2 and 3 with the Mount Huangshan’s data in 2009 within each LWC

range
. I . a . fa(ND) o C e fc(ND)
FKET Vls,:W Vls:W V|s—m VIS—W
<01 0m3 R?=0.575 R?=0.974 R?=0.94 R?=0.972
49 (0.214) (0.029) (0.067) (0.032)
50.1 g'm? R?=0.549 R2=0.967 R?=0.876 R?=0.963
=0-le (0.036) (0.006) (0.011) (0.006)

E: AR a. by oo d NFEHIR RN 3; fK(Np)IIRIEX L 2 (xRS a. b, ¢, d.

RTTEEKREFHT, 'L 2011 FHIEFTFR 2 F3k 3 PReMEFH RMIKE
Table 7 Testing the new visibility schemes in Tables 2 and 3 with the Mount Huangshan’s data in 2011 within each LWC

range
N : a ) fa(No) 7 | c i f:(Nb)
RIEER Ve Vestwew - T weney YT awe T
<0.1qm? R?=0.531 R?=0.968 R?=0.905 R?=0.965

49 (0.195) (0.043) (0.068) (0.042)
0.1 o'm? R?=0.451 R?=0.962 R?=0.916 R2=0.97
=Slegm (0.037) (0.013) (0.011) (0.012)

E: AR a. by oo d NFEHR RN 3 K(Np)IRIEA L 2 (xR SHa. b, ¢, d.

®8 FEIBKERMT, Bl 2009 FEFRIITFR 2 3k 3 HRENLAE T RIVMIXLER
Table 8 Testing the new visibility schemes in Tables 2 and 3 with the Enshi’s data in 2009 within each LWC range

A . a _ fa(Nb) , c , fo(Nb)
EK R Vis=— Vis=——— Vis=——— Vis=———————
ARG LWCP LWC (o) (LWC - No)* (LWC- No) ™)
R2=0.674 R?=0.967 R?=0.921 R?=0.967
-3
<0.1gm (0.147) (0.029) (0.065) (0.03)
201 04m R?=0.582 R?=0.88 R?=0.765 R?=0.860
=01g (0.025) (0.013) (0.016) (0.013)

T AKPRa. by oo d NFHI RN 3 fK(Np)IRIE L 2 (xR"SHa, b, ¢, d).
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314
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316
317
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319
320
321
322
323
324

325

326
327
328
329
330
331

R9 FTEKEFHT, BLFMBEREEPEENENEIREIEX 10%H 8k
Table 9 Sensitivity of fog visibility to Number concentration increased by 10% within each LWC range in Mount

Huangshan and Enshi

A L e - fa(ND) T fc(ND)
"\ V= Twere VIS = [EWe. Ny
<0.1gm3 -3.6%40.6% -3.2%=0.9%
# 1l 2008 458 —H B
=0.1gm?3 -3.4%=0.5% -3.1%=0.8%
<0.1gm3 -4.2%0.7% -3.3%=0.5%
# 1l 2008 458 —H B
=0.1gm?3 -3.8%40.6% -2.6%=+1.0%
] <0.1gm?3 -4.5%20.7% -3.3%20.5%
#4111 2009 FEHR
>0.1gm?3 -3.9%20.6% -2.6%=1.1%
<0.1gm?3 -3.9%20.5% -3.6%20.4%
1 2011 SEHHE
>0.1gm3 -3.5%20.3% -3.5%20.4%
<0.1gm?3 -3.9%20.4% -3.6%20.3%
&t 2009 4F £
>0.1gm3 -3.4%20.2% -3.4%20.2%

H: RPBFIOR VI E R

4 IR 5 2%

AR F G IATI 2008 4 4~7 H. 2009 4F 5~8 H. 2011 4= 5~9 HFMEi1l1 15 2009 4F 1~3
A Z ISR, 6 Z AR BT SRR R REAT TR AN, Bul 1 55 e W2 7
Fo EEERWT:

(D fEB LA EEREE S =8, AR BORLT 17 YR 5 4 5 L2 sz AR5 /N, 25 g L
J5£ ) PR 2 o 55 R Dl

(2) RCGE—PIE T Vis-LWC Np 2177 AT Vis-LWC 1Z2Wi 7 ZMHE BRI, No
FAEWE LW T = I E Y P

(3) A3 | Vis-LWC 5 Vis-LWC Np IX A e ILEE ()2 W7 %2 A 2510 2008 425 — 4
Bl , EAFRBESKESRMET (LWC < 0.1 gm3f LWC > 0.1 gm®), 535l 7 FRFH RS
FSERE No Z M RRECR, HILEY T Ha WER S /KESBSHITR (R 2). ML
XKW, SCARINETEMI, #or £t Eree E SR EL . FIHE L 2008 45 — 4 %4 .
2009 4F. 2011 4FA1EE 2009 4F 1L % GORME SIS BRI, [FIFE SRR g8, U T &
AAFHFREDAR. 535b, RICGEWAE 1877 S0 80K E R BUR M . BORE RS (BRI
10%, H#T 7 R R W W2 o (BGR0, ARl NE B B~ {EE-4.5% (5.1%) LA

B AR Rk R BERAE R B B R 48 T R S A !
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