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true wind
98 5% humidity isopleth (as measured along the true
wind direction), we can readily compute the advection
time.

Figs. 7 and § present comparisons
model-predicted visibilities st s height of ~20 m n

¥
made with an EGRG Forward Scatter Meter at a
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which are collectad. The lower Mmh of detection s
a2 ura diameter.

The comparison shown In Fig. 9 Is for a locstion in
Fog 1 just severa! kilometers downwind of the forming
edge of the fog. The model-predicted distribution at
this point in the fog shows that & separstion of acti-
veted from unactivated dropiets has begun to occur.
This Is mnifested by the app v of & “shovkler”
in the droplet size distribution sbove 3 um. Farther

of the fog boundary, the pradicted spectrs ghpw &
sharp separstion between activated snd uneclvaied

dropiets, 4 shown in Figs. 10s snd 10k for Fog 2.
The wade] predicty o large mumber of unactivated

PAMETER (am)

. 11. Comparison of throe compuied dropict slee specten St
2900 ENT 2 August 1975, showing the offect of & change I
Ingt conditions. Cerve 8- 3= 1,37%10°% 57 CCN wpectrem I
(see Fig. 3); cutve b: 8= 110X 070 57, CCN wpactrum 1; turve
€: b= 1103010 o, COMRpeciem I1. .
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with 7' dry buth temperature of air
8  potential temperature of air
p,  density of air
Py density of water
¢,  specific heat of air at constand pressure
Fy et radiative flux
7 height coordinate with origin at the earth's surface
K - exchange cocfficient for heat, water vapour and liquid water (assumed
L Iatent heat of vaporization
C  tate of condensation per unit mass of air
€ supersaturation
[} humidily mixing ratio
. saturation humidity mixing ratio
M molecular weight of water vapour
Rg  universal gas constanl
r;;  droplel radius a1 the centre of the /th bin with nucleus mass m;
@, dropiet absorption cfficiency factor averaged over wavelength
R net radiation per unit area of drop for unit 0,
N,; concentration of drops with nucleus mass m, in the /1h bin
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A NUMERICAL STUDY OF RADIATION FOG

= vpfr? where oy is the terminal velocity defined by Stokes Law
widhh of & radius bin

liquid water miring ratic

fux of liquid water due 10 droplet settling under gravity

concentration of nuclei with mass m, (i.c. equilibrium radius «<0-3 pm at ambient
relative humidily) Am;

= conceniration of nuckei growing ino droplet bins per
time step.

The terms on the righi-hand side of Eq. {1) represent the change of temperature due 10
radiative cooling, divergence of the turbulent hemt flux and latent heat refease. In Eq. (2)
the supersaturation changes in response 1o removal of warer vapour and change of tem-
perature. Besides the usual supersaturation, curvature and solute terms Eq. (3) contazins an
additional term derived by Roach (1976) to sllow for the net radiative loss from the dropler.
The droplet concentration (Eq. (4)) changes due 10 the divergences of the gravitational
«itling flux and the fux due to turbulent diffusion and siso by condensational growth or
evaporation as prescribed by Eq. (3). The method of solution of Eq. (3) and (4) is described
in section {b),

In this paper a cloud condensation nucleus s 3o designated if it has an equilibrium
radius € 0-3um at the ambient supersaturation. According o Eq. (10} nuckei are diffused

hut their gravitational settling is ignored, They play no part in the model thermodynamics

« radiative processes but merely act as & source of droplets. The growth of the nuclei is not
weiculated explicitly. they are adjusted 10 their equilibrium radius at the ambient super.

ion 8t each radiati time-siep. Those with an equilibrium radius » 0-Ium are
reclassified as drops and placed in the appropriate radius bin. Here they grow by condensa-
tin, release latent heat, seitle under gravity and are subject 10 turbulent diffusion,

The coefficients in Eq. (3) are:
o = ISM
! ’iRG’
o = 60510 *mikg!

1 LM
= ixlx7-)
Rw {(FI-}FU-:T‘
Qi = EI8{1~exp( —0.281))
Lo LM
Al = #(m-l)
o R:T
A= BNl

A
o= Vel

- [22M'D
b (ncr}ﬁ
surface temion of pure water

thermal conductivity of air

Upward and downward longwave fluxes at height Z
Stefan-Bolizmann constant

diffusivity of water vapour in air

Saturation vapour pressure af temperature T

2 condensation coefficient
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RADIATION FOG: It 7

of solar insolation will become more noticeable in the observed heating rates. Up 10 this
time the eflect of solar insolation should be smull and it is believed that the reduction in
radintionsl cooling rate after 18 h is primarily due to the increased optical depth of the fog.
There is a noticeable disagreement Letween the behaviour of the fog top computed
by the model and that observed in nsture. The Latter is often observed to be quite shasply
defined, but becawes of Jdecreasing vertical resolution with height the mode! cannot produce
well defined fog tops. Furthermors it is probable that the nature of the fog top is partly
comtrolied by the decrease in turbulent mining associated with the inversion below the
10p.
o Becsuss of the more reslistic results obtained with model TH (his model is used la

- ol further intagrations described in this paper unless otherwies stated.

() The role of radiative cooling
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tod for twelve howrs. No fog had formed st the end of this period although the lowest
layers of the stmosphers were closs to waturation. Since on the 7 December 1971 fog was
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