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Definitions — NWS glossary

* Fog:
— Water droplets suspended 1n the air
at the Earth's surface. Fog 1s often

hazardous when the visibility 1s
reduced to ¥4 mile or less.

e Dew:

— Moisture that has condensed on
objects near the ground, whose F
temperatures have fallen below the _';_-f- £

dewpoint temperature. .
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Fog formation
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RADIATION, OR GROUND, FOG 4

4 On clear nights with winds less
than 5 mph, heat radiates away
from the ground, cooling the
ground and air next to it.

Heavier, cold
air flows into

Fog forms as air cools
low places.

to its dew point; fog is
usually less than a
couple of hundred feet
deep.

VALLEY FOG

4 In valleys, especiall

in the West during the

winter, radiation fog
can become more

: 00 feet thick.

Weak, winter sun isn’t strong enough
to evaporate the fog completely, but
might warm the ground enough for a
layer of fog up to around 500 feet
above the ground to evaporate.

B Strong winds prevent
fog by mixing cold air
near the ground with

As the sun comes ' A
warmer air higher up. 4

up in the morning its
heat raises the
temperature above
the dew point. The
fog-“burns off.”

Such fogs can last for
days, until a storm
comes along with strong
winds to push out the
cold air. -

Source: iWitness on weather.com
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ADVECTION FOG

nd pushes warm, humid air inland
1 the winter — “advection™ —
alr moving horizontally.

e =

UPSLOPE FOG

4 Wind blows humid air
up hills or mountains.

4 Coid air blows
over much

rlﬁm!" bl 111 11 T 1T Lt

4 Some of the rain falling
into cool air evaporates if
the rain is warmer than
the air.

B

air, increasing it to the dew
t point.

point to the air's 13 Vapor condenses into
termperature. tiny fog droplets.

More fog types

3 This kind of advection fog can
eover wide areas of the central
USA in the winter, closing
2 As the air blows over airports.
cold ground it cools to .
the dew point and fog 4
forms. -

2 Asthe air rises, mmhﬂs dew point, 1;)9 drl!'tfg the hill.
uj common on the great Plains,
mwsbpes gently upward toward the Rockies.

Vapor condenses into tiny wal
3 droplets. On fall days you ses|
“steam” rising from ponds and
streamns as fog forms a foot

12 Water evaporates into the cold two above the water,

)

The added vapor
2immmnm

e —

The USA Today Weather Book




Annual Mean Number of Days with Heavy Fog
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Figure 6. FLS hday ™' averaged from 2006-2015 (342 328 scenes).
Egli et al. (2017) DOI:10.1002/q;.2941

Fog frequency maps

Fog frequency can be determined by station observations and/or satellite



Supercooled fog and rime 1ce

Supercooled liquid fog drops instantly freeze on contact with surfaces below freezing



seederclo

particies become activated CI 0 Ud
and form I \\
cloud droplets - paricles evaporate

area of maximum

precipitation and deposition
cloud-water formed with high lonic
concentrations, subsequently swept out by

Lee et al. (2000) SRRng =

A brief aside: ice crystal riming

Falling snowflakes can capture supercooled cloud/fog drops



Average cloud droplet
size - 0.02 millimeters

Terminal Velocity of Falling Water Droplets Through Stagnant
Air

Average condensation

Keegan et al. (2013)
nucleus size - 0.0002 millimeters

Terminal Velocity (ms™')
S o bd W b Oy =) OO0 OO

0 1 2 3 4 5
Droplet Diameter (mm)

Drop sizes

Fog drops stay in atmosphere MUCH longer than rain drops



Ersa, Greek goddess of dew

Dew formation
. ™
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https://www.flickr.com/photos/steve
wall/4680114666/in/photostream/

Radiative cooling of surfaces at night can drop their temperature
below the air dewpoint leading to condensed water (dew) formation.




History of fog research

« Round Hill
Meteorological
Station, 1928-38

* Houghton was MIT
faculty, 1939-1970

Fog physical
properties
visible and IR

transmission through
fog

fog dissipation
de-icing

military advisor

9th International Conference o
Fog, Fog Collection, and Dew
Fort Collins, Colorado, July 2023



https://Www.ﬂickr.com/photos/jayhuangphot 51.
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By Brocken Inaglory, CC BY-SA 3.0,

By Axel Hindemith - Ae Hindeith, Public Domain, CK : . .
https://commons.wikimedia.org/w/index.php?curid=902834 https://commons.wikimedia.org/w/index.php?curid=15799557

The witches of Mt. Brocken

Brocken specter - shadow of an observer cast onto a cloud
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Fog effects on infrastructure

e Transportation
— Highways
— Airports
g ) .o | ' S . Structu/res -
-~ ‘T e | — Ice/water loading
_-'_ T o S « Communications

— Microwave interference






E Summer Mean Fog Frequency F G

44 i
Fog and
coastal
redwoods
e
320 1I0 2I0 BIU 4]0 5IO 1é4 1é0 1‘;6

Fog freq. (%) W Longitude Johnstone and Dawson (2010)
Winter rains and dry summers

Summer marine clouds formed over cool coastal upwelling
zone

Fogs: (1) reduce evapotranspiration from trees and (2) add
water by drop capture & drip

Decreasing coastal fog may increase summer drought
stress

Wang et al. (2016)
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Fog and the Haleakala Silversword
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The Atacama desert is the driest nonpolar desert
in the world — average annual rainfall 1s 0.6”

Fog and Tillandsia landbeckii in Chile’s Atacama Desert
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Water
w” droplet

Rolled off""'\
to mouth
(b) Hydrophilic

»”  bump

ook Pai ot o en
3 . Hydrophobic
Park and Kim 2019y  dackground _

Fog and the Namib desert beetle



F Forest damage from acid deposition — Mt. Mitchell, NC

Fogs and intercepted clouds deliver pollutants Tl Faciic e i
. . Transboundary pollution Domestic pollution
to ecosystems through “occult” deposition =

Deposition flux: Deposition flux:

nss-S0O,% High NO;" High
Warm season
NO,"

Cold season
NO;-

a\ﬁ’ct deposition

“¥~Dry deposition
- , o

“Fog water, precipitation} nss-504
086 —9.25 mm day-!

" Forest.damage from dcid deposition | |
& thG: Black Triangle Region, Poland ' Wang et al. (2026) Fog deposition




CSU fog studies

Time evolution
| — pre-fog = fog = post fog
e | . — Chemistry changes during fog

N — Pollutant scavenging and removal




Fog and cloud collectors




Latitude | °

Global cloud/fog pH observations
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FOG AND
DEW AS A
WATER
RESOURCE
FOR PEOPLE




Water collection from fog
and dew

* Fog:
— Some of the driest places in the world experience
intercepted clouds/fog

e Dew:

— Clear skies in arid regions promote overnight
surface cooling and dew formation

* Increase cooling to increase water collection

 Remember that fog and dew can contain pollutants
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Fog water
collection projects
by FogQuest.org

Current & past project locations: o :
Chile, Guatemala, Eritrea, Morocco, T AT | i g S
Ethiopia, Nepal, Dominican Republic, Sad R e | P
Haiti, Ecuador, Peru, Oman, Namibia,
Yemen, Israel



Corsica Morocco

Croatia
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* OPUR — Intl. Organization for Dew Utilization

* Projects: France, Polynesia, Canary Islands, Croatia,
' Israel, Tunisia, Morocco, Mauritania, India, Australia,
collection fsracl

Dew



A FEW CULTURAL
CONNECTIONS



Beverages
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Bolt Your“b:' s
Lock Your Windows.
There's Somet

Rising with the Fog Literature, f1lm
Fromth latwords o Emi and music

She knew the end had come
when fog began to seep in
under her door Fog
over the floor
like an ethereal sheet.
Her first guest in many years
silent and gentle, caressing every surface
with what she imagined
was a lover’s touch.
It cocooned her, not warm It sits looking
nor cold, but a comfortable pressure. over harbor and city
She floated deep within the sheet, )
eyes closed, but still seeing
in this great, familiar darkness.
Then it rose,
and so did she
without fear, without grief
towards a pasture outside these walls
where her precious Gilbert ran
with immortality.
She let go of Lavinia’s hand,
“I must go in; the fog is rising”

BY CARL SANDBURG

JOHN CARPENTER'S”

JOHN CARPENTER, who startled the world with “Halloween,”
now brings you the ultimate experience in terror.

The fog comes

JOHN CARPENTER'S “THE FOG™ A DEBRA HILL PRODUCTION o

Starring ADRIENNE BARBEAU, JAMIE LEE CURTIS, JOHN HOUSEMAN and [JANET LEIGH as Kathy Williams|
ing HAL HOLBROOK as Father Malone

LL Witten by JOHN CARPENTER and DEBRA HILL Directed by JOHN CARPENTER

on lirtle cat feet.

S 8. BLOCH an ENTERTAINMENT DIS| LAMRI[S \N, Pﬂ[ [NW\
oot BANTAM Book ~ZAVEO EMBASSY PICT

on silent haunches “Mountain Dew” The Stanley Brothers

and then moves on.

= “A thin grey fog hung over the city, and the streets were very
cold; for summer was in England."”
— Rudyard Kipling, The Light That Failed [lllustrated]

“Under the thinning fog the surf curled and creamed, almost without
sound, like a thought trving to form inself on the edge of
consciousness.”

— Raymond Chandler, The Big Sleep



Questions?

JEFF COLLETT, CSU, COLLETT@COLOSTATE.EDU
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