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Mixed-phase clouds

* Temperature regime between 273K and 235K
* Supercooled liquid water and ice can coexist
* Wegener-Bergeron-Findeisen process possible

Measurement campaigns and results Conclusions
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Cloud regimes

MOtlvatlon égﬁ)gaﬂé?uhe S DA - Combined Observation OT the Atmospheric boundary ggjdgson the VERtical Distribution of Ice in Arctic : Radiat.ion-AgrosoI-CIOl.Jd | N =) The cloud partiCle size
* Highly dynamical system, many interactions: - | . ... LM PS@Cloud simulation chamber Layer to study the Evolution of StratoCumulus . ExPeriment in the Arctic Circle - . . : :
phase transitions, energ fluxes, mass changes & . ~ ™ Leipzig /] Artificial clouds forced by IN, pressure and - Exeter, UK > U, Ceinene * Inuvik, Canada distribution gives hints
! y ! ges = - t t iati i d-lati - * arctic campaign : : Prelimi
+ (precipitation) => not yet fully understood . emperature variations | » Mid-latitude campaign g « arctic campaign reiiminary t th WBF C E
+ Radiative effects, depending on ice water - Humidity measurement: ApiCT-TDL - CAPS@BAE146 y ﬁAP%?PGIaﬁ . CR - CAPS@Polar5 and Polar6 Results! d € or Locx
’ 5 * Humidi easurmenet: - ' = g -
content (see graph), will have to be " g humldlty regime

0.2 0.4 0.6 0.8 1.0

implemented in climate models (IPCC 2013) q ce Frocton s

¢ O WO ONGTOC

he cloud regime classification on field data: Size distributions for WBF and CoEx clouds > Coexistence regime:

Applying t

Cloud regimes ey = e S| A * wellll I ?7« wedlS | R el N el o more frequent than the
i ] i T : N T L " = i 1% | 7 P W
Wegener-Bergeron-Findeisen-Regime (WBF) 5 5 ) | s | K g 7 N ER 5 \ s %R A 151 X | Wegener-Bergeron-
* Believed to be the dominant regime (e.g. IPCC 2013, p.611) g e N 5 | \\\ s | =W - \ | & | P 1871 AV S~ F”"Ei'[-‘?!'” 5" \ _ . | .
* Supersaturation wrt ice, subsaturated wrt water: T e 1 ™ 1| IS A== RS \ R R EE S B S~ 1 120l 7 R 30 /\ ,Ur I Findeisen regime
lce grows quickly on the expense of water as droplets evaporate ° o4 shattering! r’A\ 1| M'/ % ol \\\ 17 \\’3& 117 0 ““*\ w‘ ° ° © \.&“ h'm?
* Large ice particles: precipitation ol N APVSTI B Y i U O O, - S IO DR OV SO I EUUOPIN NS DUV . 1 It OO L N 1 i = The WBF cloud
10 100 235K 10 100 10 100 10 100 10 100 10 100 Lo o b S S o Lo
Coexistence Regime (COEX) Dp [um] 24gK Dp [um] Dp [um] Dp [um] Dp [um] Dp [um] 10 Dp [um] 190 - gigE 10 Dp [um] 1o t -
° c 0 ] — 225K
Supercooled water and ice coexist WBF regime: 0.7h CoEx regime: 11.7h WBF regime: 3.1h CoEx regime: 4.5h  WBF regime: 2.5h CoEx regime: 13.4h WBF regime: 3.9h — 3%  CoEx regime: 5.8h pElisHlelefs e iae s
* The saturation wrt both is >100% 200K Wlth increaSin altltUde/
Liquid droplets don't evaporate % Small particles in the WBF regime confirm the existence of small ice crystals! 27K g

decreasing temperature

Issues for the in-situ classification

Temperature and humidity measurements:
Uncertainties too big or data point density not sufficient

Correlations between size distribution and water saturation - |
=> Similar particle numbers
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