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The relative humidity with respect to ice (RHice) inside cirrus is high at ice formation
and then starts to decrease by water transport to the growing ice crystals. Measure-
ments show that in many cases RHice remains in the range of 100%-180% inside the
cirrus with a tendency to higher values in colder clouds. Recently it is discussed if
these high RHice inside cold cirrus are in thermodynamic equilibrium. Here, we in-
vestigate, based on the theoretical framework provided by Korolev and Mazin (2003,
JAS 60, 2957-2974), quasi steady relative humidities in ice clouds (RHqsi, equilibrium
relative humidity atdRHice

dt = 0, traditionally called quasi steady relative humidity)
and the respective relaxation timesτp in the temperature range 180-230K for natural
cirrus and for ice clouds formed in the aerosol chamber AIDA (Forschungszentrum
Karlsruhe, Germany).

We present preliminary results, showing that the quasi steady relative humidities
(RHqsi) can increase with decreasing temperature to values clearly above saturation
for both natural cirrus and AIDA ice clouds. The supersaturation raises with decreas-
ing integral ice particle size (NiRi) and increasing updraft velocity (uz). The relaxation
times (τp) are very fast (in the range of seconds) for higher temperature, updraft veloc-
ity and for a large number of small particles but increases to the range of hours with
decreasing temperature. Comparison with field data show good agreement between
measured and calculated RHice.


