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F ON THE CONTRIBUTION OF FOG DRIP

A
1O STREAMFLOW

w4
ik

By Ancera M. GURNELL
f Southampton

Pxepariment of Geography, University o,

!7\'

TERCEPTION of precipitation by vegetation is usually considered to
4 water loss. Little attention has been given to horizontal inter-
~ consideration of this topic has been
hat by shorter vegetation.
g L (1963), Ward (1967) and Merriam (1973), in discussing the literature
» tooizontal interception, illustrate these points and show, not surprisingly,
4t most of the work on fog drip has emanate from a few areas of the
#id where fog provides the dominant form of precipitation.

The present paper considers the impact of fog drip on streamflow during
week in February 1975, ina ¢mall catchment in the New Forest, Hamp-
hire. where fog is a rare weather tvpe. Although the predominant vegeta-
' within the watershed is heathland, with only small, isolated patches of
wed woodland, streamflow peaks can be recognised, which the author can
in only as a catchment response (o fog precipitation.

constitute
and fog drip and, in general
i 1o arboreal interception rather than tot




THE CATCHMENT

The study catchment is dppmxtmdu 15 km¥ in area and is direg
underlain by Barton clay. with a capping of Barton sand dnd plateau grav
on the interfluves. The stream network is fed by scepage from marshy ares
which are mainly submerged by a discontinuous cover of standing wate
during the winter months. “The areas of standing water expand and contrag
lapldl\ in response to precipitation conditions, and the combination of thes
large marshy areas with the impermeable sub-soil, lead to a very se >1Sitive
streamflow pattern, with rapid response to precipitation.

The extent of the marshy area during the period of fog is shown i
Fig. 1. The arca of standing water on 27 February (\hddmg 7). and A wee
later after heavy rainfall (shading 3), indicate regions of the catchment which
la °]

d a soil moisture content at, or very near, field capacity during the stud

0 Metres 500
i 1 .3

Fig. 1. Areas of high soil moisture content. . Stream network on 27 Feb; 2.
land under standing water on 27 Feb; Additional marshy area under st8

water on 6 Mar; 4 Area with high KOII moisture content but no surface 3
5. Watershed
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> combination of these
sad 1o a very senzitive
.

od of fog i1s shown in
hading 2), and a week
»f the catchment which
vacity during the study

period.
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a comparison of Figs. 1 and 2 ill

[:] Bushes and trees

@ Storage rain gauge
=
(A Autographic rain gauge

e Main drainage channel

0 Metres 500
{ i 1

ig. 2. The location of woodland in relation to the main drainage network

These areas, because of their high soil moisture content, could re-
quickly to variations in precipitation in the Torm of translatory flow

o saturated during t
«d on the surface. The proxi

FATHER AND STREAMFLOW

s stream network. Further large areas of the catchment (shading 4
he period of fog, although no large pools of water

mity of the areas of high soil moisture

Gnient to the drainage network on 27 February (shading 1) is indicated in
Fig. 1. The areas of woodland within the watershed are shown in Fig. 2, and
ustrates that these wooded areas were gen-
crally focated in regions of relatively low soil moisture content during the
study period.

The amount of fog was not measured by the author but its time of
senee was noted: the records from the meteorological stations at Hurn
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TapLk 1. Records related to mist and fog cond.ilions at Hurn and Boscombe Dowy
climatological stations. Boscombe Down (126 masLly Hurn (10 m AsL) :

haze haze

00 trace o0
haze haze og fog R haze

: fiafith
00 trace 00
fog haze mist fog haz haze
{7if/th - - {ifth
trace -0 (-0
haze haze haze \ haze
Fafith :
-0
haze aze haze mist Az havze st
drizzie -

'ﬂ!-J”'-fl!-)M'wMY.)»“UJYJ—-«'NXJM

frace ()4 [ARY
haze haze haze 7 JRES smoke nist

00 00
haze haze haze haze
- {if:th

a2 1o e e U e

a0 -0
i Present weather 2
fifith  foglice fog/thick haze

and Boscombe Down verify these observations (Table 1) A rain-gauge net
work (Fig. 2) consisting of 20 weekly storage gauges and an autographit
gauge monitors precipitation in the catchment but ne fog meshes are attached
to these gauges. The autographic gauge recorded no precipitation during the
study week, while the highest catch in any of the storage gauges was [-15mm

o e e Basefiow

comemem TOta!0 Digcharge

Fehroary 1875
Fig. 3. Stream hydrograph during the study period
Clearly, the streamflow record for the seven day period from 22
February shows marked, although small, peaks (Fig. 3), extending
approximately 12 hrs, with a maximum Occurnng around mid-day. S
peaks have been observed during a more recent period of fog but the
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have vet Lo be analysed. This concurrence of fog periods and streamflow
s suggests a causal relationship between the two, and the available
nation (Table 1) indicates a lag of approximately 6 hours between

irn and Boscombe Down
0 m AsL)

Hurn
imum fog formation and hydrograph peak.
8 00 . . \ e
! g Fagir 2. The approximate amount of the fog dischar
_ : Date in Feb. Amount in litres
oo . T e SPPT (o
haze Jog fog. 23 38 930
— {afith fifiih ] 24 0 200
0-0 ) trace 25 48 100
haze fog r‘t?gr , 26 28 830
N 1An 27 40 400
00 ‘ 00 28 52 200
haze mist mist U U S S _
0-0 00 e e o . o N . .
haze mist mist Puble 2 hists the magniiude of the flow pears the. alume of water in
- — ¢ Jowy Only small amounts of water are involved, the largest
0'0‘\ . 00 shroximately 52 m* on 22 February. It iy a simple process to relate
§ €& mist fog ) " M . . )
smoke st 28 oo under sach hydrograph peak to the rate of fog drip necessary over
00 00 - areas of the catchment, for certain lengths of time, {0 achieve such
haze haze haze < How, Table 3 gives the result of such analyses for fog drip for 3
00 00
- - H _ B o of precipitation (in mm hr b required over a given time period and a given
mnmm - catchment to give required fog discharge peak. Shadings refer 1o Fig. o
. Shading 2 Shading 2 and 3 Whole catchment
e 1). A ramn-gauge net- 3 hr 6 hr 3 hr 6 hr 3hr 6 h
es and an autographic R , -
foa meshes o 'T't;;cphed , . 0472 0:236 0-084 0042 0012 0-006
0g meshes arc ati ; 0-351 0-175 0-053 0-027 0-009 0-004
srecipitation during the 0-182 0-091 0028 0014 0-003 0002
ge gauges was ['15 mm. . 0-433 0-217 G077 0039 0011 0003
z 0-260 0130 0-039 0-020 0-006 0-003
27 -364 0-182 0-063 0-033 0-009 0-004
28 0-470 0-235 0-084 0-042 0012 0-006

s e« Basefliow
and 6 hr periods, over different areas of the catchment. All the figures -

cluded in Table 3 are compatible with results obtained by Merriam (1973},
in wind tunnel experiments. Evapotranspiration losses under high humidity
mditions in winter are likely to be negligible, so that Table 3 gives an
eation of the total as well as effective fog drip necessary fo cause the
-1 streamflow peaks.

~————Total Dischiarge

LULUSION
“he results indicate that fog drip from grasses and heather, in addition
lirect fog precipitation onto the water surface, can cause fluctuations in
amflow. These fluctuations were particularly noticeable in the catchment
ihed. as a result of the impermeable geology of the area and the sensi-
tv of the large areas of marsh land under conditions of saturation. The
‘nee of a 90 deg V-notch weir allowed the measurement of these slight
tions in streamflow. The recorded discharge peaks could not be
ed to fog drip caused by woodland interception because the soil
= conditions beneath the trees were relatively dry during the study
The only solution to the problem is to suggest a mechanism of fog

-~

dy period

wv period from 22 to 2
g. 3), extending o¥
iround mid-day. Simil
od of fog but the resul

.
~1
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drip from short vegetation, leading to a streamflow peak via translatory flo
from marshy arcas alter an approximate fag of 6 hrs.
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GOOTTISH SNOW SURVIVALS - SUMMER 1975

By P. . SpINK
Uiceby, South Humberside

NCE again the winter wind pattern (January-May) determined the

volume and number of snow-beds which survived into the 19
summer. This, together with lower mean temperatures and greater pracip
tion totals than in 1974, as shown in Table 3. resuited in many more bed
particularly on the Cairngorm plateau. Thanks to higher percentage
westerly and north-westerly winds than in 1974 there were some unusy
large south-east facing snowfields. Yet there was little, if any, north fac
snow to be seen by mid-summer. Tov ards the end of July the northerly fi
of the Cairngorm massif were virtually and unusually without snow.

Comparative analyses of the 1975 winds for Dyvce and Benbecula
those of 1974 show some interesting features (Table 1). Compared with 1
the total number of days with wind speeds in the range 22-33 kt and
with 34 kt or more was slightly greater. In 1974, April was a calm
cyclonic month with warm days. In 1975, however, April was (see Tabl
month of westerly and southerly winds with much drifting of snow in th
temperatures at high levels. The blizzard of 7 April was notable and 1o
inclement weather of this month can be added the increased frequen
high wind speeds. These facts in part account for the unusually
amount of snow at Site B above Loch Avon which was still to be seen i
and also the immense size of the handsome snowfield above Loch Etch
on Ben McDhui.

It will be seen from Table 2 that, as in 1974, January was the outsta
month for high windspeeds, mainly from the south, south-west and
Westerly to north-westerly winds were frequent in the period March to
In 1974 the frequency of these directions was only 35 per cent of th
incidence. It will be noted that May was also a windy month, with
recording 21 occasions with speeds over 22 kit from a north-w
direction.
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