HAMP - the Microwave Package on the upcoming
High Altitude and LOng range aircraft (HALO)

Mario Mech' (mech@meteo.uni-koeln.de), Susanne Crewell!, Gerhard Peters?, and Lutz Hirsch?

lInstitute for Geophysics and Meteorology at University of Cologne, Kerpener Str.13, 50923 Cologne, Germany —
2Max-Planck Institute for Meteorology, Bundesstrasse 55, 20146 Hamburg, Germany
{ Introduction } [ Simulations } [ Retrieval potential }
New cloud & precipitation observation techniques are needed to improve A typical flight by HALO across a frontal precipitation event is simulated 08 v 1S5 -
our understanding of the earth’s radiation budget and water cycle — both along the 53 deg latitude circle tor the Hoek van Holland event. Meso-NH I BlAS e 0.00kam ~ BIAS = 0.00 kg m +*.;4
presenting major challenges in global and regional climate modeling. was used for the cloud model simulations covering ocean and land areas T 0.6 AMS = 0.01kgm T 1.0 rRms = 0.04 kgm
(Chaboureau et al., 2007). _ _ 2 54 2
HAMP (High Altitude and LOng range-Microwave Package) will provide an Microwave radiometry 2 2 05
advanced set of microwave remote cloud & precipitation sensing 15 — 15 — 0.2 Ocean
instrumentation to be operated on board of the new German research aircraft o= B ) 0.0 0.0. Ocean
HALO. It consists of : Gl | | g 00 02 04 06 038 0.0 0.5 1.0 1.5
. 23 channel microwave radiometers from 20-200 GHz S o Wy = ¢ = 08 rain [kg m’] | 50 snow [kg m’]
* & 36 GHz polarimetric cloud radar | v 0.6 BIAS = 0.00kgm* + g 1 5 LB D00k _ uddl
< 9 00 T;" 0.4 :‘.""f‘ . Bﬁ'ci"“ L + § ' RMS - 005k
Here we illustrate HAMP’s potential to observe various atmospheric i JEGY.%- || || _orae [ o . 2 1.0 ‘. -
constituents (humidity, temperature and hydrometeors) by generating - | | R | e o g 0.2 2 05
synthetic observations from a combination of cloud model simulations, * e e e ey : :ggi:} 0.0 Land - 00: Land
appropriate forward operators for the radiative transfer, and simple ¢ \ 25 — e -0.2 0.5
algorithms. /-/JJ\/\]U || oerea || 00 02 04 06 08 00 05 10 15 20
_ - , ,. B + . + it | rain (kg m’} snow [kg m’]
{ Instrumentation } N 3 "W e | M APYT - Simple retrieval algorithms based on the simulated brightness tempera-
- \N \U/\‘ —s = — tures to estimate the potential of the selected microwave frequency
e o " \ | . e . T e bands for hydrometeor observations show:
| ) " Longiuers ‘ : * Longtusert ° » good results for rain water and snow with root mean square errors

118 GHz A=120

of 0.01 and 0.04 kgm-2respectively
» over land the scattering between retrieved and modeled contents

Top: Simulated hydrometeor contents for a flight from 7 W to 13 E along 53 N.
Lower three panels: Corresponding brightness temperatures at HAMP’ 23

channels simulated by the approach of Mech et al. (2007). IS Ia_rger due to the indirect infor_mation via ice scatf[ering indicating
the importance of separate retrieval and observation methods as
* over ocean emission by liquid water (cloud and rain) is clearly seen as well as the challenge to derive hydrometeor observations over land
peaks of higher brightness temperatures at relatively transparent (22-53
Research aircraft HALO and the belly pot underneath it showing the position of GHz) frequencies :
the passive microwave sensors (temperature stabilized boxes), the lidar, the + over land hydrometeor emission is obscured by the high emissivity of the COnCIUSIOnS and OUtIOOk
cloud radar, and the sensors in the sub-mm wavelength region. land surfaces

The combination of active (cloud radar) and passive microwave radiometry of-
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