14.Clouds3

~Wednesday, October 14, 2020

N\Q\ N o Ne
Facilitators for Clouds critique? Friday, Monday and Weds? I\’\ 0\&

¢ Cloud image submission: Include \\-\-

Qoéﬁ your edited image j,_cahvoxs Tov\lg
2) your original (unedited) image j

the appropriate Skew-T diagram l-h [e pof (—\ : T \T\\m (
short statement of cloud type and stable or unstableatm. /4 [¢ Pd( A v
5) Post on Flowvis.org. Edit your post date to match your cloud date > ci

and time.
£low 53

. a/\\J‘Q.

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

Hush v P

1. Instability driven clouds

e\t Vaa W@j

Stratocumulus: probably the world's most common cloud.

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
http://www.flowvis.org/category/flow-categories/clouds/stratocumulus, . .
. ; : - 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.
Stratocumulus stratiformus
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http://www.flowvis.org/category/flow-categories/clouds/stratocumulus/

Bottom absorbs IR from the earth, warms
Cool on top, warm on the bottom = unstable,
wants to turn over, breaking up stratus layer.
Stratocumulus stratiformus

at-1131-a-m/

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

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).

Another rule of thumb (fingers,really)

Measure cloud element size with hand outstretched.
Cirrocumulus= elements smaller than one finger width
Altocumulus = elements between one and three finger widths
Cumulus = elements larger than three finger widths.

Azeo Linishur

2: Orographic clouds, caused by topography, i.e. mountains
Orography (from the Greek 6pog, hill, ypadia, to write) [Wikipedia]

Most common interesting cloud in winter and spring is the
§tqmi\‘w7
Altocumulus lenticularis (higher than 6500 ft above local ground level) AC S|
or 4
Stratocumulus lenticularis (lower)
or
Mountain Wave Cloud, trapped or lee

requires STABLE atmosphere: note exception to unstable/cumulus pairing
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http://www.flowvis.org/2013/04/11/stratocumulus-boulder-co-18th-of-february-2013-at-1131-a-m/
http://www.flowvis.org/2013/04/11/stratocumulus-boulder-co-18th-of-february-2013-at-1131-a-m/

SIANDING  WAVE
Clouds Produced by Vertically Trapped Mountain Waves

Thomas Carney et al., : - - - ! ; : y J : ]
AC 00-57 Hazardous el
Mountain Winds and

Their Visual Indicators

(Federal Aviation w
Administration, 1997),

http://rgl.faa.gov/Regul

atory_and Guidance Li

brary/rgAdvisoryCircular
.nsf/0/780437D88CBDA
FD086256A94006FD5B8

?0penDocument.

o 1 SANTA

/\

s -

Clouds that sit right W,

on the Divide = -

— FOEHN cloud wall.
From air being forced up over S "“
the mountains e ;

Fy

Altocumulus lenticularis. Typically 1 to 5 wave crests.

Clouds stay stationary, but may move off and reform periodically

Ben Britton, FV 2010

'+ ca\}[/f5

If there's more wave crests, or short waveIengths,Ait's probably NOT a mountain
wave cloud; more likely altocumulus undulatus, from gravity waves in the

atmosphere, like ripplem

http://www.colorado.gdu /MCEN flowvis/galleries/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 Wz instability

@ Rare to be able to see cross section like this

—

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

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

Colin Stewart FV 2012 Clouds 1

FOoENN
Cloud wall o

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

Y\O
TS

NNy,

Wi

}:{\0]( 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.

h o1cL lowVis canned images\T tif

Inserted from: <file://C:\L

N o(’V\’\

\N“’é<
v
(p\/
5y
coLThh
Large areas lift all together = stratus clouds
W*@?N Eﬁ
Cg-&a@“»
unstable zog( P'ﬁ 7V 5
some | s’”m \
instability ' 2 w
000K
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file://C:/Users/hertzber/Documents/01CLASSES/FlowVis/Content/scanned images/TypWeatherSystem.tif

?rc% Ule

("’W“U’\ — coti) FRONT Time

0CCLVDED

Map

Wind shift across front

Low Pressure System: Air tries to move into low
Coriolis makes it turn left = counterclockwise CY(,[,ON IC

circulation. Typically unstable. Co

High pressure system: Air tries to move out. —

Coriolis makes it turn right = clockwise ANTI CVLO/\/’ C
circulation. Weak or nonexistent fronts, so no

instability.

H

Idealizes depection of the supgport that divergence and canvergence slaft pravice to cyclanic and
anticychnic circulation at the surface. hitime / An vt

e~ AdD
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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

Idealizes depection of the supgport that divergence and canvergence slaft pravice to cyclanic amd
anticyckinic circulation at the surface.

Divergence aloft creates convergence and lift at
surface. Pumping action. Bad for wildland fires.

4: Convergence uplift along shorelines

Lo P

LAND
D()\\[,wa rms quickly,

air rises,
pressure drops

N ight— Land cools

CloudClassificationTable.pdf; Copyrighted, but available in D2L.
— —~—

Also see

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

oll),‘cl/’
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http://earth.usc.edu

L

~stott/Catalina/Wea
therPatterns.html

KQWM%

) arp
‘]/,\j\ja+6\-

Cool sea breeze is pulled in
during daytime. onshe(L
Land or shore breeze

happens at night, when

land cools more rapidly

than the water.

Note: winds are named for
where they come from


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 mstflrasilllﬂ‘.‘mﬁu TABLE
Ga&& P.?_}E_____—'__Wm ehss I&E}Ehi

plants and animals), which & based on their heigh
unnchnd;ﬁlmwn(mhn: ha-ms'bmm Thrlmﬁmhgr
be defined 4 ome of the posible ‘species e o thar penis, amd any combinaton af

the orible Yaiis. There e i vasious sty clouds nd upplminiazy
features that sometimes zppear in conjanction with the main coud types.
01 oll thas Latin freaks yoea out, don's sorry - it fresds me ot too.)
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| HOW TO SFOT

CUMULUS CLOUDS

umislies are bow, detached, puffy clouds TYRICAL ALTEFUDES®
Crhu develop vertically in rising mounds, 20002006
domes or towers, and have generally flat bases. ;;m::::‘i"
Theis upper parns often resemble caulifiowers | Antarcrica (the ground is
and they appear brilliant white when reflecting | w00 codd for cheemabiy
high sunlight, but can lock dark when the sun ;‘;:'Im::ﬁ‘:"“‘-
15 behind them. Cumulus tend to be randomly

o, exeept fur brst
scartered across the sky. showen froe congritus

Camudus b Cumules mesdions
{ CUMULLS SMRCIRS: CUMULES VARIETHES:
|| ML Mmamal mantarus: Whes
wertical extent, They Cumulws have formed
| Yook Rattened and into rows, or "dlowd
appear wider than they | strees’, which ase
are all. Do ot cawse | roughily parallel to the
precipitation. ! wind direcsion. Dioe o

sroiocais: Moderate | perspective, the rows

shamw protshecances and  towards the ho
speouting: at the fop.

n Cumubas medicris eadians

Appear as tall as they
are wide. Do not cause

NOT TD BE COMFUSED WYTH_

{ wermical extent. Might appess 1o comverge
{ |I sTugocusvees; Cumulus clouds are desached, nov
| precipitaticn joimed imio a Layer ke Stratocunsalus.
coscesTus: Maximem | Atvocummrus: Cumlus are siot aseally as segulicly
vertical emers. The tops | spaced &4 4 Liyer of the highes Ahocssmulus. The
are like cauliflowess, { clouds shio look lasger than the clumgs of the
Appeat valler than they | Abocumulus, When they ate sbove the coudspoeter,
ane wide. Cause brief || Cumubes appear langer than the width of three

derwniposint Fingers, held at ame's bength.

FRacTis: Ragged edgrs | cumpwarmsus: which aften develops from a large
and broken up. Can { Comubss congeszs. A cloud i still 2 Cumehs whea
farm in the maist air it5 upper regian bas & sharp ourline, compured wath
below rain clouds | e sofier wop of the Cumalonimbus

e surface) are foe mid-dsitude g

* These sppecaimate desudes fabove

Top righe Mickael Rk |mscraber 1291 Bosicen: Bral Gusspes bmemaber 15211
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HOW TO SPOT

CUMULONIMBUS CLOUDS

C'Jmnlnuimhm are thunderstorm clouds, | TRCAL surmupes™:
| N characterised by their enormous heigh 300045000

cally tall enough o reach the rop | fre 1Y PO
They arc typically tall coodgh 10 reach the 1P | Ermmmesin pomes

e they spread outin | and temperate regions.

| of the tropasphere,
Jes that can appear smooth, | Bare in polar anes.
rax

Plumes of ice pan
fibrous or striated. They have dark bases and TN

. (REACHING GROUND):
peoduce heavy showers - often of hail - which | iosey dewmposrs
«can be accompanied by thunder and lightning. | often of hail

t

€

3

»

" _ o

Viren the upper region & of the sky. [t can look semilar o 2 3 n

soft indistiner flastened mounds, Cumulonimbus that s directly aver- o

head (and also appears to cover much E

cirnis-like and i R

an the shape of an a persiszens than the shor heavy é 5
disarderly mass of white hair showers of the Camulosimbus. I 4

CUMULOSIMBLS VARSETIRS: il 51 praent, % o

There are £ officasl v then the cloud i 2 Cunvalonimitus. > it
. s fom whicha &

Cumulonimbus often develaps. Seen | v
from a distance, the coud issaid |2

have changed into 3 Cumnulonimbus | § ak

ars of its upper rzgion begin i =

3 -

5 an

i b

hic spproimate sltstudes (aborve the surface) dee for mad lusrade rogiom. 3 o

i HOW TO SPOT
STRATUS CLOUDS
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HOW TO SFOT

STRATOCUMULUS CLOUDS

Smm(umulu\ are low layers or parches of [ romcar acmunes®:
choud, with well-defined basex. They are 2,000,500

WHERE THEY FoRM:
wsually camposed of champs or ralls, and ofien | gdauide — i’ a very
show strong variations m tone - from bright common cloud.

white o dark grey, Their clowd elements may FRECIFTTATION
be joined into contimuos, unbroken layes | {SEAce choume)
have gaps betwesn them, snow of sno pellen.

[ I ———

STRATOCUMULYS sPECIES:
sTuareronmis: The most comeon, when the clamps
o ralls extend over 4 large area A 'roll coud' i
parscular farmanon, in the shape of 3 large, individual | clumgy, wel defined,

rube of coud. and forms ar similas
uesmiciLams: When ooe or mose mass of choed is in | ahitodes. The elements
& smouth, solid-bookieg almond o less sbape. of Sersocamulus wend 1o

castassais: When the ebements have crenelluted tops. | be choser ogether and 1
v flser g,

FTRATOCUMULUS ETIES: avrocusaLs: which i
opscis: When the laer is thick enough o completely | 2 med-devel bayer of
meask the san o7 moon. cloudien, These appear
wuanscucous; When it is thin encuagh 10 show the smaller than the
owtline of the sun or moon. Saratocumubus elements,
rentucipus: When there are gaps berween the cloud | which - Jooking abere
elements. 3 from the horzon
purLicarus: When dyere are lipess at different appear Lirges than the
ahrinudes, sometimes puntly menged wadth o three fingses,
nmLaTus: When the dements are arriged ia aearly | beld at arm's length.
parsllel bnes, STmaTUS: which 4 bow,
wantarus: When lines of closely bunched elements mdistinet layer, with
appear o converge sowards the horizon. much bess vanation i
tacumosus; When the layer shows large netlike holes | sone and less definicion
fringed with closd. than Strasocumalus.

[ * These approsimase altinudes (above the surfice) are for mid-laricsde segons

TEEE

far
fur

moE LTy

= &
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HOW TO SFOT

ALTOCUMULUS CLOUDS

hocumulus are mid-level liyers or pasches | YYRCAL e
cloadlets, in the shape of rounded i-““:‘:—.‘:*w"";w
clumps, rolls or almonds/lenses. These are Ty
white ar grey, and the sides sway from the Sun | rxecormanon
are shaded. Altocumulus are ussally composed | (REACHING GaounD):

of dropless, but may also contain icc eyseas, | Y Ezionally e

ATOCUMULLS SPECiEs:
sTraTIFORMIS: Moa
consmon, when the
cloudlets extend aver

it in the form of one o
moee individual almond-
or lens shaped masses
that appear dense, with
pronousred thadieg,
casTieLasus: Whes
the chaudlen have
weencllseed tops
uceis: When the
clowdlers are Cumules-
like tufes, with ragged
banes, often with fibrous
trails (vicga) of ice
cyaals falling belw.

ALTOCHMAILLS ¥ARIETIES;

OkCUS: When the liyer is thick encugh 10 completely mank the sun o moos.
TRARsLUCIOUS: When it i thin encegh to show the cutline of the sun o mocn.
remicivans: When there are gaps berween the cloudlen.

eurLscarus: When there are layers ar different alsitudes, sometimes parthy merged.

wnptnarus: When the choudlers are amanged in nearfy parallel lines.
wanurus: When long lises of them appear 1o canverge towands the horizon
wacumosus: When the Layer shows netlike holes fringed with cloud.

HOT T BE CONFUSED WITH...
cammocumuLs: which i a higher layer of cloudlets, that appear like little grains
of sl Locking above 31 front the hosizan, the langes Abocumulus coudless
generally appear the width of betwren cet and theee fngers, held ar anm's length.
Abio, these echiba shadsng. which those of Cirmocumisbas dan't

canaus which 1 3 bagh cloud, whose streabs of flling o erysals can sesemsble
Ahocumulus choudlers showing virgs, but do not have their denie-locking heads.

Belea ek

* Thewe approsimate akirudes iabave the wrfice) are for mid-dstituds mgion.

sght: Tory Faden | mwrraba 1992)

i

E] [ TEE

LA ]

B
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ALTOSTRATUS CLOUDS

A Inostratus are mid-ievel liyers of grey cloud,
whach are either featureless or fibrous in

appearance, and rypically extend over an area fockdwide. Mo
of several thousand square males. Usaally common m the middle
composed of both water droplets and ice Latizudes.

crystals, they are often thin enough in parts 1o | TRECTTTATION (REACHING
reveal the position of the sun, whach appears

a5 if throwgh ground glass. Alsostrarus can cause
a white o (when very thin) coloured ‘corana’
idisc of light) around the sun or moon

|

ALTOSTRATIS SFRCINS;
There are o specses, 24

the cloud's appearance is
%0 unidorm,

AT
aencts: When ¢
peerally thi

e crystals that kooks hike a thi
milley veil across the sk
ickens

P | While saloured

greerally oely called comnae,

Jon

doud will not cause the “halo
phencenena’ of the Cirat
h i a thid

ating cloud thar afes

lengiby wdulatson
g towaed e |

oa crably beavier rair or s

imate ahitudes (shorer the wrface) ae for mid-dstitude regions
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HOW TO SFOT

NIMBOSTRATUS

CLOUDS

imbuostratus are thack, grey, featureless

Livers of cloud that cause prolanged,
contifuous, often heavy, rin, snow or ice
pellets, They tend 10 have very diffuse bases,
a3 2 result of all the falling precipitation.
Mimbostrats are the deepest of all the layer
clouds - sometimes extending from 2,000 up
to arcund 18,000f - and generally extend over
many thousand sguare miles, As witls ather
precipatating clouds, the falling precipitation
can cause Stranas fractos 10 form in the air
below Mimbostratus clowds. These are known as
“pannus” and appear as shreds of cloud, looking
darker than the underside of the Nimbostratus.
When these poin together, they tend 1o lower
the bases af Nimbostratus clouds even fusther.
They are invariably thick coough to completely
hide the sun or moon.

TYRICAL ALTITUTES®:
2,000 B 2ol

WHERE THET FORM;
Warldwide. Mare
common in middle
laritedes.

FRECIFTATION (RIACING
GroUND): Causes
mesderate 10 heavy s
o anow fu

prolonged)

NIMBOSTRATUS SPECIES:
There are no specics, a6
sppearsnic

HMBOSTIATUS
v

There are no varisties, a
the cloud's appearance is
s wnifoam.

T TO BE CONMUEED WITH...

7 - thowgh alsa
sndistinct - liyer of clowd. Nimbasratus s ahways
darker than it and, by definitian, prodsces
precipitation. Alastranss anly does sometimes, and
this will generally be light. Whibe the pesision of

the sun can generally
desermicsed through
1

a Mirsbasratus,

which,
when abserved from
directly belaw, can als
sppear as a very dusk
awverieg the whole
The procipratan

be as heary and will be

mare peolonged and

cantinucss, compared
o b

stsatus produce i hail,
thunder ar lightrang.

face) are fon

r maid-latimade regons.

3
[
I
H
-
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CIRRUS CLOUDS |

rrus are the highest of the ten main cloud | TYMCAL AcTITuDes®:
16, 50045, 0006
WHERE THEY BORM:

types. In the form of delicate, white

streaks, patches or bands of falling ice crystals, | oridwide
they are detached from each other, and have PRECIFTATION [KEACHING
fibevus or silky appeasances. Girrus. rarely Grouno): Nane

appeas very thick. They are often seen with [ ]

the other high clouds, Cirrostratus and
Cirrocumulus and, like them, can show ‘halo
phenomena’ around the sun or moon,

rm of straight or curved

from each other and
P
the shape of hooks

sPeasaTus: The thickest it in utches
that appear grey in frant o b tends 1o
wrigirate fram the amvil of 2 Cumalonimbas
CAFTELLAMws When it i in the form of small distince

it salt, Cirng: does ot
small sound euffs, which afien shaw ek of ice shirw this fimely dapplrd
crystals falling e them

veRTERRATLS; Whens the filaments
Soak like 3 fnb: shrdetan

and tasgleed puricarus: When the fliments,
waniatus; When the faments are in sireaks ar hooks are amanged at
el bands, usualfy aligned to the
wind at high altirade, which converpe
towards the hosizan, due t perspective.

* These appmaimate altiredes. [sbowe the surfsce) am for mid-latsude mgion.
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HOW TO SFOT

CIRROCUMULUS CLOUDS

arrocumulus are high patches of doud or TURCAL ALITIUDALS:
layers of tiny choudlets that appear &5 whire '.",;:"" ,4:;‘:":\'.,-
grains. These shaw no shading, even on the Worldwide.
sides away from the sun, These coudlets are PRECHPITATHON

generally regularly spaced. and often arranged | (REACHING GROUND):
e

in ripples, known as the undulatus variery

cmmocuMuLUS Spc
sTaarironsis: Whes it
tensive lay
rather than just a patch
Al common species
nera.

reful inspection,
crudlets have
nellatod ops
rioceus: When, on
nspection, it
cloudlets src Camulus-
ke, with rag

cmmocUmLS v
When s clowdlets are in  wave-like amangement of ripples ce beoad

¢ boch & the same timeh
uacusus: Whes the liyer has holes finged

ith cloud, ke a net or honeycomsh

ST T A8 CONPUSED WITHL.
CAMRIS anm CARRsTATUS: which are sircaks and smosth/fibraus layers of high
cloud. Cirrocurmahus layers, by contrast, are sibdivided into many graislike
cloudlets.

astocuutus: shich is
fram the horizon, the smaller Cimocumulus choud)
the width of ane finger, held at arms bengih

dbevel Layer of larger diondlets. Locking shave 31
gencrally appear bess than

[T =)

N —
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