565 B 3 M
200746 f

TR ¥
ACTA METEOROLOGICA SINICA

BT L BEABRE

RO A
A T

THE B
BEE TR
Lo B G SR T N A I PR T BT . N 510080

2 RSB G TR A2 B K TRHE R )N, 510275

3 JEHUR AP B B R R & L LR, 100871

m =

T U 1) i 4 R PR R B T R XL B AE 9 H BAE 5 A AR M E L B S S S AR E R R B
AWess HAl ik 15—18 du JuH R b [ A R 1 B 5 BR w20 B 0 5 e i 2 0K R B8 L B9 AR B — LR BL L B T IR 4K
5 BEMN 200 m 3 Z 800 2K, 1l b ¥ 4R i 55 TN B L 7 R I DRORR LR E A O R Y T IR 2 B 2 A
T ARG B RE DL BE AR T AE LR VSR S A KRB IR S NS HIRE R VF R R BOR T
T IR B B ARRE Y KRR SRS o X SR A G AT T R AT 55 B R WL B RRAE 2T 55 1 1
Y EASAE 3 M . DATR B 08 1L 3tk 55 4 A 001 5 L 55 5 00 R LR A S U 25 R B B 5% S R Y BRAE AT
B AR B B AR 2, A T B R A e A Lk 0 0 3 Sl DD AR G R M R A AR R .
R AR VR B R 5 I TR] S LB 0 E AR G 25 T e S R W I 5 T RUBBE R VR B S L B K R L5 R A i R A K
BEST LI 25 X S EE EMRABZ RN F 2B R, RRAFERE SEILEEW R RAHRKR . FKE
BRI B L A8 /0 5 T 0 1 3 55 5 UK B SE A A R B R AR AL L BR S S IR A B I S R AR A A
P8 D AT S R A SR 00 T e L 3 T AT ) S 3 S0 L 55 A I R 85 KUY ST B2 5 AR R L S B U T g R L 3 A
1832 3 IR G5 R G AN 5] ARG R IR 55— D B R . %t SO OB T S B T R B R B L K
TR AL 7 A R g g e L e I B A R R B RR R T R AR BB L A R T BB . B AR T U
5 B HR  BCRE BC » 55 T UL MR AR R TS By . TR B T 5 AR B B R W
CORA A 1l S 5D B0 T 3% 1 9T AR A B0 — 2T R Rt o 1 i A o % K TR R R b 3 X 33K 28 0 Bk 3o 7 T i
JEART G . WFTEAR M X 55 R R AR A2 A, X0 S 57 A% Ml X 55 1) 1 0 41 AR 0 A AR R 10 B S S, 9 O O B T 25 1K 5
RO T AR .

KRR : G LM VRS L BE DL L R SO BARAL L IR A AT

Vol. 65, No. 3
June 2007

15 5

55 2 PH R A8 i T b T 2 0P A B/ KR B
UK LI » 55 AT AE 22 7 T AR 25 OB I L i e
WRERAR  fa F @ E 4 . WER R EEMN
RABG ™ 10 WL e B gl W 5 01 B B R 48 L o
B MU B AE R 4. BEE E AT

« HIFESE] 2006 4F 3 7 28 H A& R H] . 2006 4E 8 J 2 H
FEEH IR [ K B AR BR 4 (4997500D)

PR % i L B S0l T AR I H g S A
LY AUTE X RE UL R A AR RS 5% H 5 A R
RN B 1 P S T O A R R LI SRS Ll
(ERNVIR SERCINRY G §i)) E-SIbERCRUNTE ¥/ 42 EE7 SN
P10 B 4T 22 e A TR 55 3 B 4 48 S < 1F 5 55 R
2P G Y A AR i 2 Xk B A i T
R B RS B 4 A BUM S SRR —

PEF A 500 9, EBAS R B 28 AR R BEWEFE . E-mail : wudui@grme. gov. cn
© ST TAR B EA A B RSO FE AR SR BT AR T W ) AR B R T



334 F GRAE P I DROBE L R A R 55 Y R TOUL S R - B L EE B 5T 107

Ao SR 15

F Taylor 7£ 20 T 2040 & U BL2 J5 i 47 6
STERF ST AR H B it i 30 Z4E P G BEAT
WVF 2R S MAMA IR F AT Tz i
WEFE . EX P % AT TS B U AR E N .
AT 20 4FR 8 HEAT I BOR MU T ST L a0 R
SFIIWETE VRN 55 ST L 0 T v A B
PN A0 WS E7 S S RN B 63 S AT -2 U AN 2 7
FERTFE LR XU L 55 B O T 1L i
FWFFE IS BB AR X ST B R
SRR %5 RAEBLAE 5T %5 10 2 WUARFAIE 5 5 ) B 45
H SR DR I L ) 0 55 K R A RO BE AT
TR

T U 1L 14 55 R A X e A L X g
LT B VI AR G i 25 e T L L™
TR RAMTIE . FATE 2 A R 08 R B% L AT Y
WS R IR IT 9 S0 S LI BT 2 A T R I 1 vk
F AU B A GO BLRR AR 35K
FIE 7K Al 27 R AR R 1 Wk 35 TR i 3l 1 4%

PF AR SR A BTV 1 RE I BE R OO AE LS
VA B 1R 2 A R R 55 R B i R HCRE T

2 WL Y HE AR B

S WL & e B AL SR BT s E M AR A S FL
VR B A V6 B A0 2 BUEEAT I e A0 I S
TR R N2, 25°05" N, 113°06" E, i 4k 815
m, [ 1998 4F 11 A & 2001 4F 4 AEMIZ W E T 1
Gy G F AR S TR S B 28 4R 28 o I AE KR
LAl I (9 #4684k 435 m, w BE T B A DN A
13000 m, FZHL AT T W IR £ 2 B0 25 5 S0 B
IE . N OLFE 5510 5 IO ) B85 ) L 5% K 1 L
T B8 D0 JEE 1 B 55 A UL 55 v i T HRE 1 1Y
RN | IR AT e B 2 1 T L 55 K 55 T K B Ak 2
FRAE S5 Jy 1T o H rp ol A A R O B A [
SetE B BT R AR R AR LI 55 T 5 B R R
LEEAL R BRIR A AR S B s H R Ik
KA EE (35 1), 1998 4F 12 1 & 1999 4F 1 4
— 1 A1 37 L O %) o 55 B3k, LRSS H

Fl WU IRER L R AN v 5 M A — B

Table 1 Observational instruments for detecting heavy fog on the freeway in the Nanling Dayaoshan Mt
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Table 2 Hourly frequency of visibility on the freeway in the Nanling Dayaoshan Mt from 1998 to 2001 (%)
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Table 3 Macro-features of heavy fogs on the freeway in the Nanling Dayaoshan Mt
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Fig.1 Temporal variations of (a) the water content and (b) visibility

of heavy fog during Jan. 11—15, 1999 in the Nanling Dayaoshan Mt
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Table 4 Micro-physical structure parameters of heavy fogs in Nanling mountainous area
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visibility in heavy fog processes in the Nanling

Dayaoshan Mt from 1998 to 2001
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Table 5 Comparison of microphysics characteristics of heavy fogs in Nanling

mountainous area and in other mountainous areas
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Fig. 3 The comparison of visibilities obtained by bare eyes(line a) ,

instrument(line b) ,calculated using water content(line ¢) and fog

drop spectrum(line d) respectively on Jan. 13,1999
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Table 6 Observational results of total aerosol concentration(pig/m?) and water-dissoluble ion
components (neq/m’) in Nanling Mountainnous area in dry season
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Table 7 Calculated diffusion parameters for neutral

stability in Nanling mountainous area
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Abstract

Belonging to the southern subtropical moist type of monsoon climate, the Nanling mountainous area

experiences heavy fogs whenever quasi-stationary fronts appear from September to next May, with heavy

fog-day as many as 15— 18 days per month. In particular, Fogs become more severe in the Lechang-

Ruyuan section of the Beijing-Zhuhai Expressway (the longest of its kind in China) which passes through

the main part of the Nanling Mts, where the road elevates from 200 m to more than 800 m a. s. l. Two

multidisciplinary integrated field observations were carried out at the freeway located in the Nanling

Dayaoshan Mt to measure visibility by both the bare eye and instrument, spectrum of fog droplet, water

content of fog, T and H profiles using tethered sounding and dual-parameter low-level sounding respective-

ly, turbulence dispersion parameters within fog layers, aerosol size and component spectra, fog water com-

positions, and rainwater compositions. Typical cases of fog processes were analyzed for their synoptic,
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macro structures and microphysics. Analyses results show that heavy fogs occur at high frequency in the
freeway and bring about serious consequences to the traffic. Being typical advection and upslope fogs, they
are in essence low clouds appearing at high altitude area, and closely related to the activity of fronts, espe-
cially, of quasi-stationary fronts over South China, as well as the local terrain. The heavy fogs are charac-
teristic of long duration, extremely low visibility, well-organized lump structure, large droplet size, medi-
um number concentration, high water content and stronger turbulent dissipation within the fog layers than
outside. Those characteristics are much different from radiation fogs that have been previously investigated
more in China. It is found that moisture content of fog is significantly inversely proportional to visibility so
that large moisture content is always associated with small visual range. It is also noted that one of the rea-
sons for the fluctuation of characteristic quantities of micro structure such as the moisture content of fog in
the area is, in addition to the inhomogeneous structure of the fog itself, the effect of fog advection on inho-
mogeneous underlying surface; during the translation of fog with the ambient wind, irregular uphill and
cross-over movement is another reason for the inhomogeneous structure and oscillation of fog. The spec-
trum of the aerosol particles displays itself as a power function of monotonous descent. The concentration
of submicrometer particles is even higher. The high-concentration sulfate particles found in the aerosols of
the Nanling Mts are actually good nuclei for condensation, which are favorable for the formation of fog.
The presence of fog can help cleanse the trace compositions in the atmosphere since fog droplets contain
high levels of polluting elements. In the meantime, compared to cloud droplets, fog droplets are easier to
be captured by the vertical surfaces of objects on the land surface, such as vegetation and buildings, which
constitutes another kind of cleansing process. In vast stretches of forests like the Nanling Mts, this kind of
cleansing may be quite important. Studying the characteristic variation of fogs in the area actually assists in
setting up a pre-warning system for local fogs and provides basic information for fog dispersal experiments.

Key words: Nanling mountainous area, Heavy fog, Visibility, Microphysical character, Turbulence

dissipation capabilities, Distribution of aerosols.



