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Trermal wind :
o Relates vertical wind shear to horizontal temperature gradiefts
+ Stronger thermal wind where temperature difference between ajr masses is large.

¢ Leads t0 jet stream formation.
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. Large_scale waves in westerly flow.
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Divergence Near the surface, friction slows the wind, disturbing geostrophic

A balahee ahd causing air to spiral inward —> convergence.
@Amn; Sinee it cant move dowhward, the air rises = ascent.
: While rising, it expatds and cools, leading to condensation, cloud

formation, and precipitation.

Result: Low pressure systems bring cloudy, rajny,stormy weather.
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Cyelonic(T)
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Prtssurc.—> divergeneesair Fuccls Move apart.

! vertically: To rcF\aLcL the air that diverges at the surfuc, air
Subsidevce) from above must sink dowhward. = called subsidence.
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Divevgence L\mFOr&tL,
Anticyclonic(H) Result: Hish pressure systems are clear, dry, and stable
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During the day, strong heating of the M,,s causes air t0 rise over the mountains. As o result, air lows near

the surface from the Swiss Plateau towards the Rlps. At wight, this cireulation reverses. lpine pumping
explains daily wind direction changes in Switzerland and can oceur without a syhoptie=scale weather system

WIND SYSTEM & THEIR MECHANIIM

forms when a low pressure system is located over the Mediterranean Sea. Strong southerly winds

trafsportwarm ajr ahd dust towards Emro,,c sometimes causing Saharah dust events

High pressure over wortheastern €uro‘;z ahd low pressure over the Mediterranean produce cold, dry
northeasterly winds across the Swiss Plateaw, accelerated between Jura and Mrs(\‘mtur\ LHLct)

forms whew high pressure is located over Framee and low pressure over the Mediterranean. hir is

WSTRAL | channeled through the Rhone Valley, strongly accelerated, and produces cold, gusty wikds

kovery strong, cold dowhslope wind along the kdriatic coast, driven by dense cold air flowing over

B0RA™ | mountains

Higher pressure south of the Alps than north cawses air to rise and cool oh the windward side and

SUDFON. | Sink and warm on the leeward side. winds are warm, dry, gusty, ahd often turbulent

is o Bora=like downslope wind on the eastern side of the M‘;s, primarily driven by cold,
"pustRIpN Fory"  (SAOKR ForpY (dense ajr flowihg over and down the terrain, rather than by classical Fohn warming
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deseribes how wind speed iRereases with height above the

grouhd in the atmospheric surface layer. |t means that o _y frickion velodry o ;
naight abore. groun
wiRd speed does hot inerease linearly with height, but kT (i e
. ) wlz) = K Zof> surfua rouquas
logarithmically: the inerease is very steep close to the Sy tangit
ground ahd becomes gradually weaker with height gqmdsma von imbin
e shou

af height 2



SW0Q- ARMASIES & FRONTS

. air mass;in meteorology, large body of air having hearly whiform conditions of temperature
ad humidity at ahy given level of altitude. forms whenever the atmosphere remains in
contact with a large, relatively whiform land or sea surface for a time sufficiently long to

acquire the temperature ahd moisture FroFLrtits of that surface.

]!Ee s . oYX
S

auwuo(ﬁg ‘_ﬂ\‘::;w-“‘

ynf

RS AIFMASLS yove
they are moditied by

m =matine
¢ = continaida l

the  sufaces they

if P;‘r:;i(_ pass over
T- Tropic (heat, cooling , adding |

(¢ - €1\An\om\
\ Tempevature

Yemoung  moi sture )

Wy
mad

+ Tronds + « transition 20ne wihere, two airmasses of a(.ﬂeycw tewp. & Wwdff'y et

2lings ouds e distinctive sequnce 0 degends on Lype of fronts & Wpe of dirmasses
L StrDV\g horizontal temperature , moisture , wid gradient Lot chavactevigtics
e Strong vertical shear of the horizontal wind

* High vortieity (' eurvature” of flow )

® (louds and precipitation

©told drovts g
precipitahion Cooling ( by e,va\\:omhon) .

{ns’rer\ T ove dense thain  Warm aif = "‘uses' away
acce lerates Ywe cold fvont,
Aeceleyates e waren front

occlusion

S\ME\t rode |

/
ol polor o
I

cwiion pain)

“ropic air

T

B olar nic

ald poter
ol

< verdeal crosssection (model) + old foud fosar £hrn worun

cold ; waym

+ cloud formation

Warm {-voyd. Ciru s Ciwostyalus » altostratus - nimbostratus 5 stratus

W ARY it

calk

Cotd fromt: cumulus + cummtovimbus - possivle clear sley affe pasagt

Occided front . mix of both pa\krns‘ of ey widespread Pn:&'l?r\-m‘hon

)

G

wind Worwm ME

Wt i P o

Frondogenesis' (yclogernsis

S\AOS - WEATHER 0BSERVATION
Weakler Sakelifes

Types of orbits
Geostationary: 55,800 km altitude, fixed view of one region ,e.q. Europe
— Good for continuous monitoring, but lower resolution hear poles.
Polar orbiting 600 to 1200 km altitude, globa) coverage every 11 h, higher spatial

resolution. G- Mearth .
noorbit: Fa= Fee  Baloned ort,it'\w} sake Ui - 5 -
S Py (e 007 B0k

Ca. 35 'gp0umas| (138 ,Space shukle  etc.)

T=24h
acmh\iwaw) Ovbit (of geo—syndar o> orbit)
ResoLUTION Tnmateosat)

* Resolution deereases poleward for geostationary satellites

*Low orbits allow a higher resolution

*+ Techhjeal advancement allows a higher resolution

el o
(e.q. Mekeosat Tnird Gen. e S
SP\?M'\M resoluidion g 4 km , temporal ‘ |——
resolition & 4So0g \ sarellve
Speetral channels, § wavelength: Disk i ge

Visible VIS: detects reflected sunlight, shows elouds, surface features daytime only
600nm | canl  dstinguish - clowds ys. Snow

Infrared IRidetects emitted thermal radiation,works day and Right,gives clowd top temp.
A0.3pm |ty Voter W surface Hne shorfer the wave lugth LAhe moore inknsug Ha vadiation

worles  aF ninnt U shows clumg wight T \
y Y Sy b gl i mege K
— Sirtau ey 3 Wgh couds oright wignt (o)
— (o donds bright el
S Gt omopment | g Lo
(high (ice) Wi o)

62 pn s
Water vapour WV: shows upperlevel moisture ahd air motioh patterhs.

Clowd - top - Rwpeahure  CTT

(TT < —30°C = Risk of Uwimdwrstorm achvity
CTT < -50°C = Risk of large thunderstorms wirh heavy \il@v}w'rm} achuty
CTT < - 60°C = Risk of devastating thunderstorms it signii cant hail precipitation

L ~measwement armpspveric [sucjace progerties witnout dicet contad
Remole SCV\SIW}' *Usts dcchwawzi Yadeiion rrepes

Purcipitation

Redar
T i

tvaws mitad Rdse
% Hechio-mag. Waves

Dweather  Radavg  (ackive)

It best measures objects with size similar to the

emitted wavelegth, 3 t0 10 em for Weather Radar
. S\lvn% echo Strength = storm thundey,

* Digpler = dotecs, motion (radial velocky) —F Wind shear, storm " rotaton

- Dual- Polavisation — shape (type) of object —7 A‘\\s’dmc&m@v\as &in [ snow [ rail
CAUTION: Radars (,\-—- 310 am)cu\ only see objects of comparable size, Therefore:
Rain drops, hail, large show flakes: \/ Clouds, lee erystals, Drizzle, Haze: X

i) Salelites  (pussive remole - sersing )
Snsor  does mb ewil radiation | measures naturally emted / reflected  clecromagnedic radiation
WS reflected sumtignt (Mihm owly)
VIR 7 gmitted thermal vadiaTion (a\m? & n;%W)
< WY 2 radiakion fron waler vapour (mid- upper mgaswc)

CAUWTION;

Cawnob Akmﬂb dedect P(CC\\aikaﬁu\, Uwnited verkieal ressuakion [ reduced accuad) Wl Sufae

> ﬁo-'*t)@ems\s. Froat udsed oty wind stareer (Frovben werttin i Tefdruede opliet verskavlet )

=2 Cyclogenesis: Tich At gplick el oo wind  staricer

9 Warm and cold frones are !

twms'{)' both are 2ones with lifting o the warm side, and
subsidence on the cold side (circu\mtiovg
Cyelolysis, Trough €ast to Low =

Trough over Low = Cyelogenesis (Divcrﬂu\cc)

Swapir0 - ey Coclone (Model
Tioats ales aparl £ sepuale  fom eqdn othes
(frownal frachwey (old Aot brakes back ;0

Norwe gian - Cyclone Mo de|

Cld front oyerbolus warm {ront
= occlaxsion

wnfer of e low pressurc s\“\m,
e - diven

« fowkal frackwre

- oy chotis Cavts Lak

- asymnRC swmchwire

¢ o N

. cufl'\a 0L WS

. oyclosis stk eory
. s\aw’\lﬁ‘ scture

wave - stage nlevafi caion stage wave - sYage Frowha L - Fractwre
Z Z ¥
awwn  seclsion

issipation s*age st Ak swqe

G

(hature stagr

o i A
Haere’s only @ "Warm-gecludion” a worm fioul

)

n-Situ Sensing
Direct measurement with sensor in eontact with the atmosphere, Measures variables
directly, ho c\cctromasmtic radiation
¢ Theres strict guidelines for proper measurements
® Sensors are delicate aid there are various factors that cah distort measurements
® Measurement devices therefore must be desighed well to prevet distortion
¢ Regular maintenance is mandatory
= Thermometer
Material property changes with temperature
Must be shielded from solar radistion
Sensor must be well ventilated and jn contact with air
- Anemometer
Wind causes rotmtion(cup)or trafsit—time difference (uitmsob\ic)
Measures wind speed , and direction with wind vane

— Pluviometer, (rain quqc\

Collects precipitation iV\I a funnel

Measures precipitation mouv\t,\ti”ihﬂ bucket or wciﬂhinﬂ)
— Barometer

kir pressure causes mechanical deformation

Converted to pressure value



SWAO-M EMISSIN / [MPACT/ MITIGATION

Deg\a»}d luv«wla q&w No lﬂudt’“’t geor
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noist axhamst
emiion______ emitsons
cuses | wopaks iliaghin
Lo tes stro! ,A'S

0.048 Cea)

NOSE € MissioV.

Couses | sources: fiy frame + Lawdiw& gear [ €aggine {zm/ Exhaust et | T aps

\mpack on people: annayan e, sbep disturban, mpaire & cogritive developerment in chaildren,
wpaired leanainy mpact heslth Nuper twmsion, jnceared vnomm—«}

Nitigahon » Rise regulation & dondards 0 aviation =% €U .
. Technotogy i nose teducrion: Ung counter frequuncies, W high by pass engnes
TN ppaaie, low molst suguemishv P

EXRAUST € M1SSIoN

camses:  omgoion proass (Sudie- squeee - Bong- Blowt)

Fuel

Jeb M (erosene)

-~ Made of hydioearbons, mole cuies, mad of carbon (<) and dro apn (1)
~ (g- U2 = woltwles wikh 3 to 43 atoms

. o§ ‘/\\3Ammrbov\s n khere NAP\MLM\ atomakics | alkanes | alkyynes 7 Tl wolecules wida laurns 30,,35
- sutfur (up 4o Aoﬂ;m) et winted Cvoreases e,m«SS\OV\> bt unavtidalle

- M = Jusdashlic S corvoSion  grotechon

MOGAS | AVGAS

T Manly  (5-C3 mydtocorhons = gnaler miveutes than Kerosene
= More volatile (m{cd Sor piston engin Combudhion
= \Lead ({%\a] up o 0.33[L =% nereaxs nock  yesistance

3 Scarenger » sup stauces that velp fo remove the fead from the engine prens
Combushan , 5o W does’t accuvnlate e engne

- Sulfur wmex 550 yem
+ Comloushion  pIO@SS: Burany &\ tydeocarbons

*skoichomelric - s ko esfimgle amowns needed oxygen amount of (D2 k_ wakr pfotedion;
Wow cean an efftaent the combustion s

&Mf;:k; r)j i?\%uzmazo Ak g bl SOu[RgS0y 7 I b

At fomprature 2 A600° nitrogen ond 0%f gen wlecles  skort o dissociate k- forms Nix
N0 St dlesto}f

MJ'»JAHW\

el g exheust: S0, Now (O UMC PM Lead

" Pactiaulgte Mater (PM) = Tiny  solid parkices aak agpenr in Hae exhast plam
. Sooy= Russ = Tuey don't evaporalt anymore
wean  dlamele : 20- 50 nm

depends on: aromatic (tary easly become carloon Swdure) and NYA0Gen connt (morc of i = cleaner washom)

smaller parfeles Vo= volakl parkiculate matker L>A0vxm)

s
% Xhwuted 5 ok “:ﬂ Hob exviawsk gages et moidure and Here foe Sorms sorkic@>
emation
3 e soch forms Neasurempnt engine ERE only soot very foo vt
§ S A0 e - 4571 beiing nozale (dise) =¥ o Lot o} nes
partide S\ 0 small vpm (sechion <40‘20nm>
Ar fuglration UtFR fida pitk b v KO (URC) > Unloumed Nydrocarbon s remain

How mudh 0 we havt, relakve 4o snd COindead of L0 gk fomed pporfoe, ey

Whate reeded Jo comglele  cwmarstion Skogriomelie oy 4 W0z, ond own WGL\AN Yises &NOx formation
mixture In Creases

N= MR/ ARR gun Lean mixhurg: Low To no HC or (O, generaly \ow NOx

[) S 4 Rin = oo GHW d’u]
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S
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2ol WlY
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D€ 4 Lean = Too mud air |
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len 4% T 42 fich

Wy are polialants here?
= fusl composthon: Sultw, acovmatics | udh b conlert, tead (G4) A ey ompona Ay

+ At} Condiion amisg ons
= Cooler dayy = \we UMW*‘(. et m::‘;? * et ethied comoustio Polltant avialysis
* Waher URL, Cop M emisSions (o Pollulant - NOx €0,50,

o \oner  NOx  (vigh Arrust) —_
= Vot days 7 righar combushr wlek fgmperat e = vigher st gompesshwee | URC (M

o hiane N0y ermisipns | plonowed ak Yign Musts on-Polll bt Gregn hess apses:
00z, 1.0
mpacks (Nor L €0 s ol GHG)

fic_quaity impadts Lo
1 a

* Ecosqdem dawinge (A&\Arw\ , Soil & haler de*movmow) S0, , NOx, ,

. Ceosyslam  damanL:(0zont chemistty & Smog | Blant v,wm‘): S0, NOx ,CO L U, P

o Human health: (respivatory nritant| \m?ads o Cordibysidar mm‘) S0, NOx UHC |?M ,Ltnd

- Poison: (0, Lead

(imae ""E?"*S N Lungs Plood stream
e house g qses H,0, C0z, NOx , UKC —

. 02one cnemistry ot grownd & alkitudzr €O, NOx, utl¢

, oerosol. (formalion) (contvails aerosol- cloud nkrackion): 0, UkC, S0, Y

Emisgon per enging s IXRE

“Emishon per Aoy ais
~fuel Floo [Time = fwe\ flow © By W mode - 6D fr Fe i ’}

Emistons  Pev %w&, -Tuﬁ&'\t . LV‘Q\W,)
A000

Em\ssion per engines = B\ - fuel flow [ e

SWAL- NUMERICAL  MopELs

" weatntr  of fodny s tWe wealite o omorrow " caled! Pusiskante ¢

Good. BaD
“regions, W o wrigbliry 0 regions sith High veriablty

- dufing grable weather ond. ¢ during frontal gassages

cn o snort Eimg *ln regions With Complex rerrain and  dynamics

Numerjea) weather prediction uses computers to solve the physical equations
qoveriing the thOSFhCrL. The AtMOthLrL is represented by diseretization into
grid boxes ahd time steps, withih which momentum, mass, ahd energy are
calewlated

BASIC SQUATIONS dfiing & weotlds wodel

Conservafion of momentum, encrgy, mass and moishwe

V = velocity
. 7 W] = RN N N b T = tmperalure
"Wy is thae viad? == , TRV (k) R T P - pressurc
« Change of wlocity with time= P = density
adveckion o} momeatum, Change in pressure [ Verfcal aqelwation (aly for W= comp.) , q = spedific humidity
corrolis force , "Aifpsion’ of mpmentam , friction ' 9 = gravity
o7 tagrmody O =rotation of Eartn
Wiy dses i€ gof- alder| warmer?' P g = TV RV 6 IT) € + e 4= dra g force of Earth
by does i el Peoge (k.7 s o Fp = drag Eart

“Change of fumperabwe Hith time = ot R= radiation vechr
adveckion of temp ) Aivergence of radi adion, \ ditfusion” of temperatue | heatiy Hooggn  Conact, = conductive Meating
ruafing hish  condinsation

wnity £ = evaporatisn

Wiy is thiee o f of rew ac % = 7 q
a4 Pthe where | take ot Yamay'? " a't:— (7-)p—pl7-7) ( oh setuation) €g. S = latens heatin g

s ) Sq = phase change Source
“hnd Wil abaut maishipe?” ?: Vo (KoVe)F S, +E mobiwe g k= diffwion coefficients
Ro = dry aif gas Constnint

cp = heat capacity, conslont p

i equation of state
W o pesmr et of ete

Numerical model languages:
o Python, NumPy, Matlab, glortran, Fortran, Javae
o Fortran still in use because: its fast, easier code mamru\/xtion
But increasing demand for models in higher level languages , Python mostly
s hdvection: Tru\syort by large scale resolved wind QV\O\IL an air Farcc\ somewhere LISL)
o Resolved: Larger or bigger thah your box
o Diffusion: Transport by small seale wind uhresolved —> Not hecessary molecular diffusion

Vet (alealus

V= “Nabla' = dive gen 2.
(does more come out of & lox than - or vice )

Aivggemt convergp-l
A o j e dvesence
o (= = wihat comes ot ¥ what 908 n"

conveggence
— e&?j‘

)
2w 7 Y gt qeesin > what Comes out "

Diffecnc s

ieakey W\ML\‘ apwlates  the fime enwdion  of the ahwpsphere over Shorf W(Ms (ours pef dmj)

cmatt madrl: grser. sebsfical properfies o) chmdk  eysiom (e Variadity. ) over oy timusale Coare f conbusies )

Numerical weather wiodel
Why hot high resolution worldwide?

Discretization and madel ¥ypes .

Too mahy grid boxes o compute
o Continuous atmosphere —> finite grid points g

. More boxes —> longer computation time
o time StlFS

o Global models: GFS, IFS, GEM, ICON
o Regional models: HIRLAM, WRF, AROME
Complex t0pography requires smaller grid boxes but

. Models must run several times per day

e Data exchange (\/0, Mf’\) becomes the
limiting factor at high CPU counts
Extremely high electricity demand for global

inereases uhcertainty X ;
high=resolution models

Par amedtri zahion

Processes smaller thah the grid resolution eahhot be resolved explicitly and are
deseribed using simplified empirical relationships:

Conveetion, Clowd microphysics, Turbulence and diffusion, Radiation, Orographic

effects, Surface processes

Data assimilation

Data assimilation combines observations with model forecasts to produce the most
realistic and physically consistent initial state.

Observation sources: Synop statiohs and ships, Buoys, hircraft, Radiosondes,
Satellites

yow are able to explain how models arestarted”and how they generate usable data
4) ninal Condition: The analyzed AtmOthmc state at the start of a model simulation.
2) BVW“’:] Ccondibion  Preseribed atmospheric or surface values at the edges of the model domain.
Mo deling Pespectie
« Culerian: Observing changes ab a fixed \ocation
- Lagrahgian: Follp ving aic parcel along s path - csPea'\a\\j usekul (or volcanic osh & \"’“"‘m"“
Whab 1f we lose all satelifes

¢ SH: Prediction quality sinks quickly=y At day 5 Prediction is worse by 3 days
* NH: Prediction quality sinks but less than in S Hp At day 5 3/4% loss at day 5 — because
0f syhop ahd airplaie dbservations

\mprovewgns i wea ke modcuw}

*oetter parametrization, inurease in resolution, kmprovawmf in \'a?osm?‘ﬂg w\{owm\\ovwl
worease W the number of assimilated data, improwements of the advection scheme



SWAZ- AVATION RAZARDS

*hegdtal shatishics guon NTSB (" Us-SusT") = xc"N) Mrowince, wied shear, aunder store

ICING
."nage“

waley + cold demp + Likleto waice -phase (no ackvaled i amcei)

(but wot Yoo wld + wort than B0%, of idng eyents ocLU behwten -4 & -A%°(
- toa} range contning the highest concentyation of superc, droplets

*50'/0 of all icing occrs behmeen 4'0p0ft 4 42000{+ (FLot0-EL420)

5 where  SLW conntiation it the highest

water | fumpevature | alfitude

e onl
C \am*ta) —40°¢

[aboom N
% wived ite £h,0" | (25000(+) arcrabt 1dn
'—@,”" 5300m oceurs Plimgtiu\’
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Wt

148°000{*) (Tresing lewe

Ar,gg\’él Gquid weer L (o%c)
MGWA ovxlﬁ

Ber goron ~Findaisen - process:

I} iee erystals are present in a supercooled cloud

o Water vapor prefers o deposit on jee rather than
stay as droplets, lower saturatioh vapor pressure
over jee

0 lee crystals grow, droplets shrink

4 > SLW deereases

o > Structural icig risk drops sighificantly
Meaning mixed phase clouds cat quickly become

- below -44°C

(ess 4o no liquid drogets

avad! wita ga‘m;}.w& weathar ciav £

Wi . low  cheose ©
W Py;:mw ay N <«
7 N

ol with
modysale Tng e

classificakion : (rate of accererfion)

Light (ko change of course or altitude is hecessary/no oss
of airspeed, 0.6 0 1.5 em / hr)

“Moaerate (sirspecd loss, 15 10 5 em/hg)

* Severe fantisiee fde= icing cant cope with icing anymore,
imminent diversion mussuy}

cunkymeasurts :

41 Aviid  artas wf icing. viskl =2 0n graand: deicing’,
. AV du-ieing boots [ su&km ,A:e_p'mn} Win g ¢ diseoas
corownater ivin g

glaciated, reducing icing risk

le Mpes cieneiomi

/um, smooln,
{ 4lossy

\av Avoyleis in commliform

+ SMall supercoo\ed
c\ma‘{nzan} rain, or trran dfﬂ;\nt: :c‘hﬂ‘*‘m
elfests clowds

(MRED (LING
R\ME LG

#25 "mmrouau
rough b oty con,\,wu"(
Conrdt NN
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-\avat Lsmall  groputs coexist
Uauial & fro2en parficles coexist
wet snhow

Effed st worease walgt * redisce \ift « dewase Yaist (W] pop-idng [ carbeicing) “increase draq
TURBULENCE

g g problem” whon il ncomnte fucoutence? optmal AOA & vind  Aiduro = ehall  (worst case)

. "yzc'\Ee= © \indshear |

: b : : L
(an be due clossitication: = Cadic zi‘x&'\":ahaw rake :
o oy TAS > 0W< of fhe air ol
o uind {lw Nit (peak EDR <0,4)

o fishuy bwe WA e LA floa \—l\yau:}\
by thefmals madnasic Sress, et

‘%\\{'\wa hear  ovud
« other dir cvaﬁt

lignt (0,4 = peak EDR < 0;2)
Woderate (0,2 = peak EDR < 0,45)
Severe (0,45 £ peak EDQ

* Wale turbulgnees:  due vortiees spead lakral from tue tear of <he i oratt.

Up o 5 miles lack & S00-300 fect downuiards.

Totbulence due ™Mehanical shress: 0CLWs When Wihd encounks's dbdimdes (\gmu‘\mm&wﬂlmwe\ﬂm)

und is thereby sairled

clear-air-Turbwence + creoted 1 free atimosphere, by unstadle, flows , sudq as breating gonty
Waves and is porticulary Aongerous fof ?f\n\ vecams XS muisivle

Turbulence due +o Thermals = camsed by Yaising Worm dir  ovel heattd around & Srlongesh ovev
ond MI]V\O dm{

Countermaasures: - Look ot Sigmele | Pireps

THUNDERSTORM

Hoards : Stvong updralts | down dralfs | Wind swear (wamh\Jvm\u\)‘\cmg,
Turbwlence , Hail Dynamics

(Maoluists are shart- lived ( extremely Srony downdratts Syom taunderstorms thaf
are parficulary danggrous dueing tale-off “and \anding due o mese Lind Shaa

Counkymeasures: - TS dfficalt fo fore st Ceom be vy Leal)
¢ st onboard radar
o nquide windsperds kiom TWS 1§ VLTS

©OTAR vith Tempo PROB 40TS shou\d bt  consideed
Lm%usl\j not (gured!
Viga downdratts: Caused by evaperation of precipitation below 4he cloud,
wolng the dir ond can camse  shong  doundrafts L wind shear-0ften as frecusof
fo migroburst,
Density alkitude : - tign tumperatwes bt
- Low QW ‘
- “\34 V\AAW\A&.\\"

SWA3- (LIMATE CHANGE

WEATHERS

Wind , or clowd

desaribe He dovttermn slake - o| the abmosphere (ours 1o days) | sudn as temp preaipittion
wver o a agw'(i\g place £ tyme

CLIMATE! s & stavisvical doscriphion of weather twpialy awiagd ovel an:ad feriod | wn be disuibed as

« thange of wmdtncies of (reqional) weatlier padlarns v chamge in Probobility of cerfin Coxbreme) el Sents = conseq. of  global warming

< How Yoday's global Worming difiers Grom post dimde  vasiafions

Past climate. unmhuw wert manly  driven bg: nadaca( \imp\w% ) ”/mmmm w(s” (orloryal dnamam) Lvolcanic achuty,
So\ay vamw&v},lmok ovar  Asoo Yeais

Today charcerited b o wuery ragih temp. lnwease + clear correlation uith m%mfngamt greeniiouse  gos emission (Lo,,LHx) .
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