13.Clouds3

Saturday, February 05, 2011 6:46 PM

)
Today: 25/ 3( Mﬁ)\) (u 7/

5 minutes Team Time
Clouds from instability, orographics and weather systems

Monday: Facilities, and guest Scott Kittleman ATOC. Cloud image due.
Weds: Team plan due, start Cloud critiques

Cloud image submission: Include
1) your edited image
2) your original (unedited) image
3) the appropriate Skew-T diagram
4) a short statement of cloud type and stable or unstable atm.
5) SMALL jpg image file in Discussion, your name as topic thread
Admin stuff:

¢ Please sit with your team

* Mac users, in submitted filenames: letters and numbers only, NO
SYMBOLS please.

¢ Don't forget UNCOMPRESSED edited final image, not jpg.

¢ Please no zips, many steps to put in workflow. You can upload as many
files as you need to.

¢ Clouds 1 due Monday Oct 5

e Team First plans due Oct 7

e Team First image due Oct 19.

Clouds = droplets or ice MOVING UPWARDS

Lift mechanisms:

1. Instability: creates Cumulus clouds

2. Orographics: terrain, mountains

3. Synoptic scale weather systems; local instability. Both at warm and cold
fronts; cold air pushes under in a cold front, warm air overruns in a warm
front.

4. Convergence: shoreline temperature differences and cyclonic uplift

1. Instability driven clouds
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Principle Process for Heating Our Atmosphere

Longwave radiation

Shortwave radiation {} {}

Incoming Convection
Solar

Radiation

onduction

Baker 2003

Fair Weather Cumulus . ¥us
\ﬁeve loped Clouds.

Towering Cumulus Stage Mature Stage Dissipating Stage

http://www.k3jae.com/wxstormdevelopment.p

— = -
Dark ground (plowed fielde/tc.) can create hp

local hot spot, starting a thermal. Mountain
uplift can also trigger start of cycle.

1) Cumulus joined together, caused by an

Stratocumulus inversion, a stable layer that stops upward
et e convection
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http://www.k3jae.com/wxstormdevelopment.php
http://www.k3jae.com/wxstormdevelopment.php

1) Cumulus joined together, caused by an
Stratocumulus inversion, a stable layer that stops upward
Formation mechanisms: ~ convection
2) Stratus broken up. Top reflects UV, visible
light, cools (maybe radiates IR to space).
Bottom absorbs IR from the earth, warms
Cool on top, warm on the bottom = unstable,
wants to turn over, breaking up stratus layer.

Partial rule of thumb
Cumulus = from instability; local uplift
Stratus = more stable, from widespread uplift

These are GENUS

For info on Species, Varieties and Accessory Clouds, see
http://cloudappreciationsociety.org/collecting/about-cloud-
classifications

Interesting book on how clouds were first classified and
named ~1804, by Luke Howard

Richard Hamblyn, The Invention of Clouds: How an Amateur Meteorologist Forged
the Language of the Skies (Picador, 2002).

2: Orographic clouds, caused by topography, i.e. mountains
Most common interesting cloud in spring is the

5{;01!1&1%
Altocumulus Ienticu?aris (higher than 6500 ft above local ground level) AC S|
or /
Stratocumulus lenticularis (lower)
or
Mountain Wave Cloud, trapped or lee

requires STABLE atmosphere: note exception to unstable/cumulus pairing

STIANDING  WAVE

Clouds Produced by Vertically Trapped Mountain Waves

Thomas Carney et al.,
AC 00-57 Hazardous

e —
Mountain Winds and
Their Visual Indicators ==
(Federal Aviation
Administration, 1997),
—

http://rgl.faa.gov/Regul
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http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://cloudappreciationsociety.org/collecting/about-cloud-classifications/
http://cloudappreciationsociety.org/collecting/about-cloud-classifications/

.
Their Visual Indicators M
(Federal Aviation -

Administration, 1997),

http://rgl.faa.gov/Regul
atory and Guidance Li
brary/rgAdvisoryCircular

.nsf/0/780437D88CBDA
FD086256A94006FD5B8

?0penDocument.

Clouds that sit right
on the Divide = =
FOEHN cloud wall.
From air being force
the mountains

d up over

Altocumulus lenticularis. Typically 1 to 5 wave crests.

Clouds stay stationary, but may move off and reform periodically

Ben Britton, FV 2010

If there's more wave crests, or short wavelengths, it's probably NOT a mountain
wave cloud; more likely altocumulus undulatus, from gravity waves in the
atmosphere, like ripples on a liquid surface.

http://www.colorado.edu alleries/2007/assignment2.html
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http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/780437D88CBDAFD086256A94006FD5B8?OpenDocument
http://www.colorado.edu/MCEN/flowvis/galleries/2007/assignment2.html

Tracy Eliasson FV 2007

Could also be from wind shear, via the Kelvin Helmholtz instability

\_@ Rare to be able to see cross section like this

—r

http://cloudappreciationsociety.org/collecting/terry-robinson/

Minute paper: Which way is the wind going?
Where is it faster?

olin Stewart FV 2012 Clouds 1

Fo ki

_ Blow DORYER_

_aC
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http://cloudappreciationsociety.org/collecting/terry-robinson/

NS e

Foehn clouds suggest winds coming over the mountains: the presence
of a CHINOOK (pre-cold-front, warm, strong, downslope winds, or a
BORA (post-cold-front, cold, strong, downslope winds). Also called cap
clouds.

3: Synoptic uplift = weather system clouds.

Weather system progressions; 'synoptic scale' uplifts (1000 km across).
Any type of cloud is possible.

Inserted from: <file://C:\Users\hertzber\D: 1CLASSES\FlowVis\Content\scanned images\T tif>

The Cloudspotter’s Guide pg186 THE HIGH CLOUDS

ey S Warmer air gently
1 X Baesann,, . . s overriding the colder as
I (known as a warm

LY
-
S

-
*en
-

--------

Colder air
pushing
underneath

i
the warmer !
air (known as !
a cold front) : :
i I
I 1
I |
I i I
1 e And as gt moves oyer 1
: tend 1o see g, > an observer wy)y
: ¢ tie following cloyq bpes: :
: Large areas lift all together = stratus clouds :
I I
| Cirrocumulus/
: Altostratus Altocumulus
i o i e
i
|
some g( ;
instability ‘Cold front” z4 % ;
I

How cloud formations can develop “Warm front

as a region of low pressure, or ‘depression’, passes over.
Those who think this looks complicated will be depressed to learn
that it is in fact a very simplified diagram of a weather system.
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file://C:/Users/hertzber/Documents/01CLASSES/FlowVis/Content/scanned images/TypWeatherSystem.tif

Tressvre W xxx
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\l Wind shift across front

Low Pressure System: Air tries to move into low
Coriolis makes it turn left = counterclockwise
circulation. Typically unstable.

"eYCLon1C

High pressure system: Air tries to move out.
Coriolis makes it turn right = clockwise
circulation. Weak or nonexistent fronts, so no
instability.

&

<

ANTI Cy LONIC
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Idealized depection of the supgort that divergence and canvergence akaft pravide to cyclanic and
anticyclinic circulation at the surface.

Divergence aloft creates convergence and lift at
surface. Pumping action.

4: Convergence uplift along shorelines

L AnD

warms quickly,
air rises,
pressure drops

S el

CloudClassificationTable.pdf; Copyrighted, but available in D2L.
Also see

Cloud types for observers (PDF, 4 MB) - Met Office 45 pgs

The Cloud SRohEESs8TeaEs Tanie
A R R oS Y i (TR S (i o 2
wsed fior plants and animals), which is based on their heighes and appearince.
Moaz clouds Bl ince ane of ten bsic groups, known 5 ‘geners’ They can further
be defimed as one of the possible ‘species” Far that gees, and sny combinstion of
the possible ‘varieries’, There are sl warious scoessory clouds and supplementary
Features thas soanetimes appear in canjunctan with the mann eloud types.
(F all thi Laten freaks you out, don't wary - it freaks me out oo,
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http://earth.usc.edu

/[

~stott/Catalina/Wea
therPatterns.html

Cool sea breeze is pulled in.
Land or shore breeze
happens at night, when
land cools more rapidly
than the water.


http://earth.usc.edu/~stott/Catalina/WeatherPatterns.html
http://earth.usc.edu/~stott/Catalina/WeatherPatterns.html
http://earth.usc.edu/~stott/Catalina/WeatherPatterns.html
http://earth.usc.edu/~stott/Catalina/WeatherPatterns.html
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCYQFjAA&url=http%3A%2F%2Fwww.metoffice.gov.uk%2Fmedia%2Fpdf%2Fr%2Fi%2FCloud_types_for_observers.pdf&ei=q5UDU4OuBfP7yAHUjYG4AQ&usg=AFQjCNGpHjK0B3nVOQwwdnb8wfPJcGfhOw&bvm=bv.61535280,d.aWc

The Cloud SRohEESs8TeaEs Tanie
CRER, AR R AN i WS R ATS R (ERS T R LS
wsed fior plants and animals), which is based on their heighes and sppearance.
Moaz clouds Bl ince ane of ten bsic groups, known 5 ‘geners’ They can further
e defimed as one of the possible ‘species” far that geas, and sny combinstion of
the passible “varieties’, There are alsa various accessory chauds and mpglmmlﬂrr
Features thas soanetimes appear in conjunctan with the mann ¢lou 5
(IF all ehis Latn freaks you out, don't warry - it freaks me aue w:r
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HOW TO SPOT

CUMULUS CLOUDS

wmulus are low, detached, puffy couds

that develop vertically in rising mounds,
domes or towers, and have generally flat bases.
Thetr upper parts often resemble cauliflowers
and they appear brilliant white when reflecting
| high sunlight, but can look dark when the sun
is behind them. Cumulus tend to be randomly

TYRICAL ALTITUBES*:
-3, MM
WHENS THEY FORM:
Woeldwide, except in
Antarctica (the ground is
a0 ecld for chermals),
PRECIFITATION (REACHING
erauwsk: Generally

scartered acrass the sky.

nane, except fog brief
shewers fram congeitus,

Cumulut medioers

wertical exsent. They
loak Aastened and
appear wider than they
are ull. Do nor camse
precipitation.
mrnincris: Moderate
wertical extent. Might
sherw prorabersnces and
sproutings a the top.

CUMULLS FARIETIES:

1 Whe
Cumulis have formed
into rows, or “doud
streets’, which are
raughiy parallel o the
wind direcitan. Due e
perpective, the rows
appear to converge

towieds the honizon. Cumalus mediocns radians

Appear a5 wll a3 they
are wide. Do nee canse
peecipatation
coscesTUs: Masimum
vertwal extent. The tops
are like caulifiawers.

| Appear taller than they
sse wide. Cause brief
demnpours,

vracTus: Ragged edges
and broken wp. Can
foarm in the moist air
below rain clowds.

NOT 70 BE CONFUSED W1TH...
sToarocoMuLes: Cumobus cloods are detached, not
jomed into 2 layer like Seratocumlus,
acrocumuLs: Ciamalus are nes wsally a5 segalisly
spaced as a layer of the higher Altocumalus, The
chauds abio |oak larger than the chunsps of the
Ahocumubas. When they are above the dloudspoerer,
Cuniulis appear langer than the widih of theee
Fingers, held at arm’s lergeh.

cunLoniMus: which ofien develops from a large
Cumulus congestus. A doud is still 3 Camulus when
I3 upper region has 2 sharp oisiline, compared with
the safter sop of the Cumulonimbaus,

| * Thiie appeceimate altirodes (sbove the wrface) are for midatinade regions.

Top mphe: Mickae Rubic. |mernber 139, Bormore: Pral Coopes [member 1324,
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| HOW TO SPOT

CUMULONIMBUS CLOUDS

|—C umubonimbus are thunderstorm clouds, -[ TYPICAL
charscterised by their enomous height

They are typically tall encugh 1o reach the top
of the troposphere, where they spread out in

| plumes of ice particles that can appear smooth, | Rare
fibrows or striated. They have dark bases and

produce heavy showers — often of hail - which
can be accompanied by thunder and lighming.

PRECIFTATION

(REACIING GRAGNG):

Heavy downpours,
oftens of hail

Cumulerimbed capillatus fmeins Beey’)

P——
The twa species are distingaished by
the appearance af the doud's top.
cavs: When the upper regicn is of
saft indistinct Hattened maunds, with-
aut ce
CAPLLA

beous o serial

d app

vus: When the upper regian is
cirrus-like and fhrous or strated, ofien
in the shape of an anvil, plume or a

disorderly mass of white hasr
CUMULONMBUS VARIETIES:
There are no official varieties.

O T BE CONFUSED WITH..,
mimposTaaTUS which is a dark,

the sky. It can look simuilar 1o 2

s that & dieectly gver-

besd fand alsc appeans to cover madh

but the peecipitstion wil
be mare steady and mare
persastent than the shan beavy
shawers of the Cumuloaimbus. If
thumder, lightnireg or bail is presene,
then the cload & 3 Camulosimbus.
CUMULUS CONGESTUS which a
Cusnubanimbas ofien develogs. Seen
from a distance, the doud is said o
Bave changed into » Cusubanimbes
when parts of its upper regicn begin
ta lase sheie sharp edges, due o the
drcplets reezing into ice crystals.
Thunder, lighening or kail will sl
idh the Cumulonimbus.

* These spprommate aletudes (sbove the sarface) are for mid-latitede regions.
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HOW TO SPOT

STRATUS CLOUDS

S re grey layers or parches
of cloud, with very diffuse
edges. They are the lowest-forming

of all the doud genera, sometimes
appearing at ground level, when

TYPCAL ALTITUBES®; 0-6, 5006t
WHERE THEY FORM!

Worldwide. Most commonly around
e a0
PRECIPTATION (REACHING GROUND):
Mo mare than coosanal drizile, s

of 0w grains.

they are called fog or mist.

Stranus fracres

. Bemg made

wever, it has 4

Stranus nebulosus transcide

sTHaTUS sreciEs:
nem far the most comman, when it is in
a ey, generally fearareless |

acTus: When it is in separste, ragged shrecs of
grey clowd, Thes can apy
precipitating clauds, w B
Though not particularly thick,
quire dask aga

1 she base of ¢ “praiind gl appearirse

STRATUS VAREETIES:
oracus: When the lay
npletely maik the s
TwansLucmus: When it is thin enoagh to show
the cutline o
uwpuLeTUS: A rare variety, in which the layer bas
didations to s surface, The surface

i enough for this to be

NIMBOSTRATUS: whis
a thick, dask liyes of

o

ras
bt a less ragped e
than the Nimbostraas
and produces lighter
precipitasian.

l
* These approimare abtinsdes (sbove the susface) are for mid-lstitude regions,

Tl Beis Fagradert [mrrises 1480

2015 Page 12
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HOW TO SPOT

cloud, with well-defined bases, They are
usually compased of clumps or rolls, and often
show strong variations in wne - from bright
white 1o dark prey. Their cloud elements may
be joined into continuous, unbroken livers or
have gaps between them.

STRATOCUMULUS CLOUDS
ﬁ«xmnulu& are bow Layers orm;« of TYPICAL ALTT s |

200046, 500f:
WHERR THEY FORM:
Warkdwide - is's a very
comman choud.
rarCiETATION
{KEACHING GROUNT]
Orccasanally light rain,
sevw o sevaw pelles

o, when the clumps
I cloud is a

enmicutans: When e or more mass of cloud is in
a smaxith, solidHlocking almond or lens shape.

CASTELLAN

: When the ehements have crenelared taps

STRATOCUMULLS YARIETIES:
o#acus: When the layer is thick snaugh io compleely
mask the sus
aansiucious: When it is thin enough 1o show the
outling of the sum or moan

PERLCIDUS: When there are gaps between the cloud
elements.

purLICaTYs: When there are layess s different
alisudes, sometmes pastly men
uNBULATUS: When the elements are amanged in neadly
parallel lines,

wantarus: When lines of closely bunched elements
appear b cosvergs towards the horgan,

Lacunosus: When the Layer shaws large net-like hales
Enged with choud

and fosmms ax similar
ahtitudes. The elements
of Seratacamulus tend s
be choser togesher and o
have flatter tops.
acrocusuLys: which i
a mad-level layer af
choudless. These appess
smaller than the
Sreamccumubus clements,
which - looking abave
311 fram the horon -
appear larger than the
wiets o three fingers,
held at arm's length.
sTRATUS: which 1 4 Jow,
indistinct Liyer, with
much les varation in
one and less definitian
than Straacumalus,

* Theie appeonimatr altitudes (above the wrfice) are for middatinade regona.

]

TEEE

ras

fun

=
the
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HOW TO SPOT

ALTOCUMULUS CLOUDS

A [rocumulus are mid-level layers or patches | TYRCAL ATTURES®:

£ eloudlets, in the shape of rounded 6,500- 18, 000¢
WHERS. THEY FORN:
clumps, rolls or almonds/lenses. These are bt

white or grey, and the sides away from the Sun | srecrrmamios
are shaded. Alocumulus are usually composed | {REACHING GROUND):
Very exasionally eauses

light rain

of droplets, but may also contaim ice crystals.

ATOCLMULUS SPECIES:
STRATIFORMIS: Mot
common, when the
dloudlers extend ower

a large area.
LENTICULARIE: When it
is in the form af ane or
mare wdividual almond-
o lens-shaped mases
that appear denie, with
pronourced shading,
CASTELLANUS: When

the cloudlers have
cremmellated baps.
Aoccus: When the
cloudbers are Cumulus-
like nafes, with ragged
bases, often with fibraus
ik (virga) of we b x
crystals falfing below. Altorcusmulus lenniculars Akcosmulus floccus

thick enaugh 1o complesely mask the sun o moca.
thin encugh to show the outline of the sun or moon,
Uhers thee ame gaps berween the cloudless.
uriiearus: When there are layers s dafferent altiades, sormetimes parily merged,
unpuearus: When the closdlen are aranged in searly paralle] lines,
When Lang lines of them appear to canverge towards the hodzon.
racunosus: When the layer shows net-like holes fringed with clowd,

sho 8 @& T

-

HOT TO BB CONFUSED WITH...
cammocuMuLUs: which 18 a begher layer of cloudlets, that sppear like liste grai
of salt. Loaking above 30° from the barizon, the larger Alocumubus cloudless
generally appear the width of between ane and theee fingen, held a0 arm's lemgth
Also, these exhibit shading, which those of Cicumulies don't.

cimrus: whch i a high cloud, whose streaks of falling ice cryetsh can resemible
Alocumulus doudlers showing virga, but do not have their dense-Jooking heads.

* These approsimate alisudes (above the surface) are for mid-latitede regicss.

Top: Stephon Cool (imeabes 137), Bekrm el M Cosh (eber 1670

Bekew rghe. Tery Faken Imemibes 13903
—

I
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HOW TO SPOT

ALTOSTRATUS CLOUDS

Itcstratus are mid-level layers of grey cloud, | TVl ALTTUBES®:
swhich are ither featureless or fibrous in 4.500-13,000% |

. WHERE THEY PORM:
appearance, and typically extend over an area Worldwide. Mare

of several thousand square miles. Usually @
composed of both water droplets and ice lairudes.

coysal, they are ofien thin enough in pans to | PREEITEATION (REACHING
teveal the position of the sun, which 3ppears | s aceasonally lght
as if through ground glass, Alrostratus can cause | rain or snow.

a white or (when very thin) caloured ‘corana’
{disc of light) around the sun or moon.

mea m the middle

ALTOSTRATLS sPRCITS:
There are no specss, a5
the cloud's appeararsce is
w0 uniform,

snow.

et cinaosTaaTus: which is 2 higher layer

gencrally thack enough to mak the af e crystaly that Jooks like 3 thin, £ \

pasition of the sun or moan | emilley veil across the sy, and afien 3 )

TrANsLLEIDUS: W gererally thackerss and Jawers 10 develog wmta i 3

thin enough to shaw the posiion of | Alwastraus. Th trams will tend | £ ‘
0 be mars apagque, making the E :
sunlight toa deffuse for abjeces 1o cast |2

ane Layer at differens aliudes, shadaws, as they do below Cirrastranus, | §

aften being panly serged. This is While coloused or white discs of light, |3 t

penerally anly visible when, by the called caranae, can appear around i c

light of a low sen, the bigher laper is it | che sunimocn theough Aliostearus, 2

arxd the bowes 15 in shadaw, o when cloud will not camse the *hala H t

shearing winds cause the siris phenomens’ of the Cimastrarus. H s

the layers o differ, samposTRATUS: which is a thick, dark |1 C

umnnLarus: When the layer shows layer of precipinating cloud (bt ofien | £

lgely parallel undulario develops out of an Altostranzs H

maptarus: When lengehy undul Gamerally dasker, it produces 3

«considershly heavier rair

* These approximace ahitades (above the surface) are for mid-lasitude regsons.
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HOW TO SPOT

NIMBOSTRATUS CLOUDS

- y T

mbstratus are thick, grey, featureless TYFICAL ALTITUBES®
layers of doud that cause prolonged, 2,000-18,000f
WHERE THEY FORM:

continuous, often heavy, rain, mow or ice b
" Worldwide. Mare
«

pellets, They tead to have very diffuse hases, om i il
as a result of all the falling precipitation. lstirudes.
Mimbestratus are the deepest of all the layer PRECIFTATION (KEACHING
clouds - sometimes extending from 2,000f yp | CROUNEE Canses

* maderate to heavy rain
1 around 18,0004 - and generally extend over | e spow jsteady and
many thowsand square miles, As with other peobanged].
precipitating clouds, the falling precipitation
can cause Stratus fractus s form in the air
below Mimbostratus clouds. These are known as
‘paneus’ and appear as shreds of cloud, loalking
darker than the underside of the Nimbostrasus.

When these join together, they tend to lower

NIMBOSTRATUS §
There are o species, a3
"

the hases of Nimbastrasus clouds even Further, | There are no variesies, a5
They are invariably thick enough to campletely | the douds sppearsnce i
0 unifom. 1

hide the sun or maon.

RO T3 BB COMFUSED WITH the sun can gererally
be derermancd thaceagh
at least part of a layer
of Altasteaeus, it will
precipitation, Altasteatus anly does sos never be 5o though

this will generally be light. Whilst the pasitian of a Numbastratus
N cuMULoNEMBUs: which,
when observed from
directly below, can ks
appear as a very dark
layer, camering the whole
sky. The precipitation
fallsng from a Mimbeo-
stranss will not generally
b 3 bieavy and will be
more prolonged and
cantinuous, comgared
with the sudden showers
of t
Nar
stratis
f

Plasbonesatus - never a preesy vight

* Theie appeasimsate altirudes [shere the wrface) are for sl datirude repans

Diawad Potser Imambar 1157}
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HOW TO SFOT
CIRRUS CLOUDS

irrus are the highest of the ten main cloud TIRCAL ALTITUDES® ]
types. In the form of delicate, white 16.500-45,000f;
streaks, patches or bands of falling ice crystals, | Toriude
they are detached from each other, and have PRECIFTATION {REACHING
fibrous or silky appearances. Cirrus rarely anounn); Nore,
appear very thick. They are often seen with
the other high clowds, Cirrostratus and
Cirrocumulus and, like them, can show "hale

phenomens’ around the sun or moon.

Cirrus flocees

Cirres vemebranus |

HOT 7O mE
s in the form of steaight of curved | CONRuSED BTH...
filaments that are mostly distinct from each other and osTRATLS: Which
te in hooks ar chumps. Imh likr a thin, malky

its ‘fallsreas” are the shape of hooks | smoath ar Rhraus veil

across the sky. Cirrus, by

Mstarus: The thickest Girms - when it s in patches | conerast, is in separaed
thut appeds grey i fre e wan - which tendls to | stoeaks, fibres or patches
originate from the anvil of 3 Cumulonimbus. CIRRDCUMULS: Wl
casTRLLANUS: When it §5 i the form of swall distinet | is l-_u,1 byeraf
clumps with crenellased raps. <& : prains of
rLocous: When it is in the form of independent ul' Cl'nu does not
small roand tufts, which often show erails of ice
erystabs falling from them.

cghe: Ceabarn Tinien imesibe: 541

+ fiwcly dappled

CIRRAS VARIETIES: vERTEBRATUS: When the filaments
INTORTUS! W'hm the fallstreaks are loak like & fish skeleron.

buruicarus: When the flimeats,
steeaks o books are arranged at
Itibade, which can be
he winds cause them
tions.

wind at high altitude, which converge
rowards the horizos, due 10 perspective, 0 paint in diferent ds

3
i
K&
i
]
3
it
i1

* These approximate altitedes {above the suface) are for mid-lativede regions.
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HOW TO S5POT

CIRROCUMULUS CLOUDS

Errocumulus are

patches of dowd or TrRcA a_urv:v:a'-.
layers of tiny cloudlets that appear as whige | |300-45.0000
— ! wimaz THET PORM:
grains. These show no shading, even on the Workduide

sides away from the su

These cloudlets are PRECIFITATION
generally regularly spaced, and often armanged (mEACHING GROUND):

in ripples, known as the undulatus vanety.

Aless cammon species
than for other genera.
senmicuLams: When it

# in the form of ane or
meae independen, well-
defined, almead- o lens-

shaped masses, which
have smaoch surfaces
and are much larger tham
grainlike cloudlets
af the ather specics.
casTrLasus: When,
an carcfal inspection,
its cloudlets have
crenellated tops.
soccus: When
carcful inspectian, its
clondlets are Curmalus "
like, with ragged bascs Cimorsmulus lagunos sdulau

CIRRGCUMULLS YARIETIES:
unpuLsTus: When iss claudlets are in 3 wave-like armangement of rigples o broad

i),
wLacusasus: When the Layer has boles fringed with cloud, like a net or hongyoamb.

SOV 70 BE CONFUSED WTTH
CIRBUIS AND CIRROSTRATLSS:
cloud, Carrocum
cloadlers.

aTacuMuLys: which & 3 mid
m the harizol
the width of ane

sch are sireaks and smoath fbrous layers of high
i lawers, by conteast, are subdivided imo many grandike

1 layer o langes closdlets, Looking above 307
¢ smaller Caocumalus claudbets generally appear less than
ger, held at arm's length,

* These approsimase akitudes fahove the surface} are for mid-latitude mgions

H
i
3
i
¥
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HOW TO SPOT —l
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C rrostratus are largely transparent, milky TYPCAL ALTITUDES® |
| weils of high cloud that look either 5 | 16,5UH- 31 000

. WHERE THEY rORM:

or fibrous. They tend to cover lirge areas of the | goriduiin |
| sky, extending over many thousands of square | precenmamon: |

mles aften so: subtle as 1o be missed, MNone
| They da, however, sometimes produce the HALD PHENOMENA:

white or coloured rings, spots of arcs of light |

arowid the sun of moon that are known as

s endulatiss elevatian ar the sun

. i | cimmosTRATUS vaRMETTES:

imaaTus: When il unnuLars: When the veil bas a wave-like
choud vril Bas 3 fine apprarance

fibeous or stiated DurLickrus: When there is mare than one layer,
appearance, at differest altitudes. This 1s generally anly vble

nenuLosus: Wh when, by the light af a low sun. the higher Layer is
shews o variation in lit up when the lower i in shadow, ar when shearing
tane. winds cawse the ssiations of ssch layer to differ

NOT T BE CONPUSED WITH...

Avrostaarus: which is & mid-evel, generally thicker, laver choud. Besides being
th 1, the ice crystals of the Cirostratis can sometimes produce halo phenaon
arund the sun or moan. These are far less common in Altsirarus, which wil
greeeally only produce a coroma fa white or cokoured dic of light)

CIKAUS OR CIRROCUMLL ch are steeaks and grained/rippled layers of high
claud. Cirrastratus, which afien appears in conpunction with them, it a more
consinuous and diffuse layer

|_ * These appe

ate altivudes (dhove the susface) are fie m

[ —
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