
CON}TRENCE ON FOC AND FOC COLLTCTION 401 VANCOLryE& CANADA, 19-24 JTJLY I998

Fog Drip Collection in Coastal Central California

Jindra Goodman. Depanment of Meteorology, San Jose State University

Abstracr: Fog and low strarus are the dominant climadc feature along the central Califomia coastline during the

summer monrhs. This moisture source is nor only a criticai feature in the local hydrologic cycle, but has Proven to

be a valuable source for augmenting water supplies. Measurements offog deposition are rarely made and where

they do exist comparisons of deposition rares in different locadons have been hampered by the use of different types

of collection devices. Fog drip data were coilected duringthe summers of 1991 and 1992atOx Mountain (137033'

N l22o25'W and 308 m MSL) on the San Francisco Peninsula. Screenlike harp collecton were used to collect

fog drip to study the diurnal and monthly variations of fog drip. On the average, one can expect to collect between

1.5 to 4 liter rn-2 day- I , which is comparable wirh previous results from Montara Nlountain (550 m MSL) and El

Tofo, Chile (700 m MSL).

1. INTRODUCTION

Fog and low clouds at higber elevations contribute to

lhe water budget of watersheds directly by water

deposition, and indirectly by reducing potential

evapotranspiration. Efforts have been made to

estimate fog water deposition in view of the potential

ecological significance of fog water ( Nagei'1956;

Vogelmann, l9'73; Schemenauer, 1986:

Schemenauer et al., 1987; Cereceda aad

Schemenau€r. l99l: Schemenauer and Cereceda.

1991). These field measurements, however, are

fragmentary and at different locations, and usually

daily fog drop yield per unit atea is about the same.

Therefore, the contribution of fog drip to water

budget or feasibility of augmenting local water

supply depends on the annual fog frequency of
occurrence. Part I of this paper presents the general

climatology of central Califomia fog and sratus' and

includes statistical data on fog frequency and

microstructur€. Pan II provides a detailed analysis

of fog drip amounts and a discussion on the diumal
and monthly variation of collected drip amounm.

Part I: Climatology of California Coastal fog and

Stratus.

The advection fog common to the Central Califbrnia
coast is a primary summenime wealher phenomenon

and is most common at Iocations that lre
unobstructed from the prevaiiing northrvesterlv

wrnds. F,Jr coastal slallons lhe advectlon l.\i icJsLln

rs June to Seplember rvith monthly log Iicquencv

maximum occurring in August (Piitton. 1956)

Generally it is assumed thar the toP of the coastal

foglstmtus cloud deck coincides with the base of the

prevailing subsidence temperature inversion. The

height of the stralus cloud base (ceiling) is more

variable, at least diurnally, than the heigbt of the

stratus cloud tops, The maximum stratus cloud

thickness occurs at night and the mi mum occurs in
rhe aftemoon. The rypicat height for the base of the

stratus is about 500 feet and the typical cloud top

height is approximately 1700 feet above sea level'

The typical California coastal stratus/advection fog
drop size distribution is rather broad, with a mean

diameter between 8-12 pm and 60-70% of the

droplers less than 20 pm in diameter. Frcquently at

night and during the early morning hours the fog

droplet size distribution develops a "tail" produced

by drizzle size drops which extends to drop sizes to

80 Fm and beyond (Macket al., 1973, 1974; Pillic'
1979; Goodman, 1977). Typically, thc liquid water

conrent (LWC) increases and droplet size

distribution broadens with height and during is
onshore life cycle. Observed LWC rangcs between

0,02-0.52 gm-3 with the highest LWC most often

observed close to the top of the marine laycr in the

early morning hours. Large variations in droplet

concenradons were observed (80 to 450 droples per

cm3; Goodman, 197?) depending on the air Parcel
trajectory. Northwesterly trajectories along the

coastline produce the highest concentration, while

more westerly trajectories produce the lowest' The

lrequency of fog occunence in the proximity of the

Pillar Point and Ox Mountain sampling site is given

in Trble l.
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Table l. Number of Days of Fog Occurrence

Julv August Sept June-Sept(70) # of years

Pillar Point

Ox Mountain

23.5 r 9.5

rR< ))i
66.0 8

79.5 2

19.5

22.O

2r.'7

Ox Mountarn at 308 m above mean sea level had a

fiequency of foglstratus occurrence l47o higher than

Pillar Point at sea level. Cenerally, the frequency of
observed fog increases with altitude and decrcases

rapidly as one moves inland.

Part II: Fog Drip Amounts

Fog drip data were collected during the summers of
l99l and 1992 at rhe Ox Mountain landfill

(37o33'N, 122025' w,308 m MSL) in central
California coastal Montara Range, The experiment
was designed to study the diurnal and rnonthly
variations of fog drip. Screen-like harp collectors,

designed by Goodrnan (1985), were used to collect

fog drip. The fog collectors were piaced

perpendicular to the mean summer wind (2900) and

spaced 8 cm apart. Each har-P consisted of 500

vertically strung wires at 1.2 mm intervals. The

selection of the optimal 0.8 mm wire diameter was

based upon computations of lhe collection

efficiency for prevailing wind speeds of 5 to 7 ms- I

and a typical fog drop size distibution (Goodman'

1977:1985). To record fog drip each collector was

connected to a tipping bucket rain gauge. The

collected fog drip amounts are presented in Table 2

Table 2 gives monthly amounts (literm2 day-11 fo,
collector #1 and #2, respectively. Collector #2,
placed 8 cm behind collector #1, collected 35-40Vo

of the total amount of water collected by collector #l
for the endre summer period, During the summer of
1992 collector #2 was malfunctioning. Furthermore,
there was a difference in fog frequency between the

two summers; 87Vo fog days in 1991 between June-

September and only 72Vo fog days in 1992. Tbe

collected fog drip amouns recorded by the rain
gauge for the summer of i991 are displayed in
Figure l The diurnal variation of monthly total
collected water for 3-hours intervals during July is
displayed in Figure 2. Maxinum collection occurred
between the 010G0400 time period, wh.icb is due to

a combination of cloud top cooling and moderate

onshore wind speeds during this pcriod. Although
maximum fog thickness occursjust prior the sunrise
(0400-0700 LST), onshore wind speeds arc less than
the proceeding period due to relaxed surface pressure

gradiens in the east-west direction. Daily minimum
collection occurred during the 1300-1600 time
period due to solar heating that resultcd in fog
dissipation.

Table 2. Ox Mountain Fog DriP

r99l June July August September

Collector #l (liter m-2 month- l )

Collector #2 (liter m-2 month- I )

Total (liter m-2 month- I )

Average per day (liter m-2 daY- l)

20.01

1 .'71

27 .15

l .l8

89.15

34.80

123.95

47 .37

13.18

60.55

2.31

36.83

i.or.

- 

June July August sePtemb€r

Coilector#l (liter m-2 month- l ) 1603 16 17 22'04 l'7 25

Average per day (liter m-2 daY- l)

* Coliector #2 was maliunctioning

t.ls* 0.18'* 0.82 * 0.91*
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Figure 1. Collected Fog DriP

Figure 2. Diurnal Variation of Fog Drip
(JulY 1991)

Conclusion

The Ox Mountain €xperiment demonsEatcd that on

the average on€ can exPect to collect between 1.5 to

4 liters rr2 day- l of fog drip during summer

months. Ox Mountain data may slightly
underestimate the collected amounts by lQ to 2070

due to evaporation losses from the rain gauge.

Results agree well with previous studies on Montara

Mountain (550 rn MSL) in 1982, when similar

instruments collected 2 to 4 liters rn'2 duy-l
(Goodman, 1985) and with El Tofo, Chile (700 m

NISL) studies reponed by Schemenauer et al' ( 1988).
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