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Fig. 1: Hydrological cycle with standarized isotopic ratios for H,'*O
Adapted from: http://serc.carleton.edu/microbelife/research_methods/environ_ sampllng/stablelsotopes html

Results & Disscusion Thermodynamic

— Fig. 2: Il-
warm, lustration

_ little rain | Of tthe_
: S_40! | isotopic
Stable water isotopes (D = 40 // effects in

Sampling procedure

Cloud water samples were collected using a 3 stage fog
collector during the Hill Cap Cloud Thuringa 2010 (14tSep.
2010 - 24™QOct. 2010) campaign on the Schmuecke (50°
39" N/ 10° 46’ E, 937 m a.s.l). |
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The collected samples were
analysed using Isotope Ratio
Mass Spectrometer (IRMS).

Fig. 3: Sampling
setup

Fig. 4: Diurnal
evolution of 6D in
the cloud drop-
lets (HDO) for all

box model
1) Model description [4]:

WV\?ZV | measured events Fig 5: box model scheme:
\Y4 (symbols) and R_: Isotopic ratio of the
all stages (small- ‘ condensed phase
est symbol 4 um R : Isotopic ratio of the

etc.). The colored
events are dis-

vapor phase
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2) Classification of the events using a thermodynamic box model:

X,: mole fraction of the
vapor phase
o(T): fractionation coef-

ficient

dR, (X, —1)da+ (a—1)dX,

6 cussed further.

The temporal evolution of the istotopic signal in the droplets is... oo X fo—aX

YES

Fig. 6: For 3 different starting values
the curves aline [Starting values:
well with the oD (T,) = -124.7 °/,

5D (T,) = -125.6 %/,
measured data | ] (T) = -126.0 9/

(blue points) 5D (T,) = -126.4 9/,

YES

..basically explained by air-
mass history:
rainout and temperature

oD (T,) = -129.4 9/

Starting values: 8D (T,) = -116 %/,

—40‘

5D (T,) = -1119/, 8D (T,) = -108 ¢/,
5D (T,) = -106 9/, 8D (T,) = -104 9/

5D (T,) = -102 %/,
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so fractionation due to
condensation only plays
a minor role.

Fig. 9: The measured iso-
topic values follow the
expected (a) rainout effect
(summed rain along a 96h
calculated backward tra-
jectory) and (b) tempera-
ture effect.

the modeled points for one starting value fit to several measurement points (= starting values are
very similar or even equal) NO

2) Modelling principle:
e For one measurement point |
of a event, we initiate the mod-

expected rainout or temperature patern in the isotopic data el with the measured data:

NO RC,'(T,-/XV,') -> R (T,/ )
e We then use the model to
calculate R at the dewpoint

R (T X = 1) starting value
e Now we use this starting val-
ue to calculate R (T,X ) and

..neither explained by
the airmass history nor
by condensation fraction-

ation

T | R (T,X ) for the other measure-

St ¢ ment points (this corresponds

\8_ | ® g[ga(ﬁ‘ggzv?'lu;f;/ to one line in Fig. 6, 7 & 8) and
&_7o+- L (ﬁ) - 153 g;ﬁf, compare it to the measured data
2 g0 ; ( ‘17.)_ (blue points in Fig. 6, 7 & 8).

| time [h] | e We repeat this procedure for
Fig 8: Non of the curves received all points of the event (various
for purely condensational _
fractionation describes the event lines).
properly

- Fig. 10: The meas-

ured isotopic values No, the isotopic sig-

do not follow the :
expected (a) rain- nal in cloud droplets

out effect (summed does not only de-
rain along a 96h
calculated backward

pend on conden-
trajectory) and (b) sation fractiona-
temperature effect. tion, but also on

airmass history!




