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1. Overview 
 

2001 was a very busy year for ARA, in many different ways, and also a year of considerable change. 

In the most important area of ARA activities - to support, and being a partner in scientific projects - the 
year was dominated by participation in several large international field experiments. In April, ARA 
deployed the King Air to the APEX-E2 and ACE-Asia studies in southern Japan. The aircraft was heavily 
instrumented, requiring many modifications to the aircraft, and a unique and very comprehensive data set 
was collected. Even the ferry flights to and from Japan were science flights with sampling of giant nuclei 
yielding a unique profile of their distribution between Adelaide and Kagoshima/Japan. In August, another 
measurement campaign of the on-going “Refractive Turbulence” study was flown with the Egrett studying 
turbulence in and around the Jetstream over Southern Australia. This campaign was followed “back-to-
back” by the EMERALD project which involved both the King Air and Egrett to study cirrus clouds by 
means of remote sensing from the King Air (via Lidar) and in-situ measurements by the Egrett. Both 
campaigns yielded unique data sets, in the case of EMERALD a combination of data never before 
collected anywhere. 

The combined income to ARA from these three major studies was $1.1M, of which only about 10% came 
from Australian sources, continuing the trend for ARA relying heavily on research funding from overseas 
sources, but also illustrating the unique capabilities of ARA. If ARA did not have something very special to 
offer to science, institutions such as Imperial College, the Universities of Wales and Manchester, the 
USAF or the Japanese science community would certainly not come all the way to Australia to carry out 
their research. The fact that they do was very satisfying for all ARA staff. In an appendix to this Annual 
Report, a few “Letters of Appreciation” are reproduced to illustrate the satisfaction of these research 
teams with the ARA work. 

In addition to these high-profile international activities, ARA continued to carry out projects for, and in 
collaboration with, Australian researchers, as well as some contract research and other survey work. The 
airborne sensing of sea surface salinity over the Great Barrier Reef using the SLFMR (Scanning Low 
Frequency Microwave Radiometer) mounted on the ARA Cessna continued in collaboration with James 
Cook University and AIMS, as did the intercomparisons between aircraft-based and in-situ measurements 
and data from a wind profiler in collaboration with Adelaide University. 

Early in the year, a number of vineyard and other surveys were flown using the ARA/AWI Tri-Spectral 
Scanner. The efforts and expertise of Dr. Garth Morgan were instrumental in obtaining most of this work. 

Also, throughout the year, ARA continued to supply the King Air as an aerial platform to the SA Dept. of 
the Environment and Heritage (DEH) for their regular aerial photography tasks. The on-going contract for 
this work with DEH is essential for “keeping the King Air in the air” for many more hours than would be 
possible for pure science tasks and thus helps tremendously to cover the operating cost of the aircraft 
and the required infrastructure. 

In terms of aircraft, in 2001 ARA “lost” one of its aircraft, but also “gained” one back. Due to the lack of 
projects requiring the Cessna 404, it was decided to sell the aircraft. The actual sale happened in April. 
As the aircraft was sold to another Adelaide-based operator, it was possible to come to an arrangement 
that would allow ARA to access the aircraft if a science task required the aircraft. As reported in the 2000 
Annual Report, the Grob G109B had been withdrawn from all operations late in 2000. After much 
discussion, this decision was reversed and the aircraft was put back into the fleet in late 2001, but it was 
too late to carry out much work in this year, as is reflected in the summary of the flight hours shown in 
Section 6. 

Regarding staff and other people involved in ARA, 2001 was a year of changes and unforeseen events.  

In early August, the Chairman of the ARA Board, Dr. Don Williams suddenly passed away. The ARA 
Board and all ARA staff expressed their appreciation to his widow about the contributions he had made in 
the years of his chairmanship. Mr. Rob Lewis, a long-standing member of the ARA Board took over as 
Interim Chairman of the ARA Board. In November, Mr. Austin Taylor was appointed Chairman of the ARA 
Board. 

In January, Mr. Pat Cunneen was appointed CEO of ARA. His vast experience in the airborne geophysics 
industry was thought to be a great asset to help ARA find a more stable financial footing. Much emphasis 
was put into re-structuring all aspects of ARA procedures and activities to make it a more commercially-
oriented entity, and intense attempts were made to generate new business in airborne geophysics and 
related areas. Unfortunately, and as can be seen from the Financial Statements in this Report, the 
success of these activities was very limited. 
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Another initiative aimed at analysing and evaluating ARA’s options for a financially more stable future, 
and to introduce the incoming Chairman of the ARA Board to the ARA activities, was a one-day 
Workshop of stakeholders entitled “Elements of ARA” held in November. A summary is given in Appendix 
2. 

All in all, 2001 was another very successful year for ARA, despite the on-going financial problems, and all 
involved can be very proud on what was achieved. 

 

 

 

 

 

 

 

 

 

Figure 1: The ARA hangar with the four ARA research aircraft. Clockwise from left: Grob G520T 
Egrett; Beechcraft B200T Super King Air; Grob G109B; Cessna 404. 
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2. Projects 

2.1. APEX-E2 and ACE-Asia 
The first large project in 2001 was the deployment of the ARA B200T Super King Air to Japan for the 
ACE-Asia and APEX-E2 field experiments. A very comprehensive set of instrumentation was fitted to the 
aircraft, including sensors from CSIRO Atmospheric Research, Tokyo University, Nagoya University and 
the Meteorological Research Institute of Japan (MRI). 4 ARA staff members, 15 Japanese and 4 CSIRO 
scientists and technicians were based at Kagoshima on Kyushu Island for most of April.  

Funding for APEX-E2 (‘A Core Research Project for Evolutional Science and Technology Asian 
Atmospheric Particulate Environment Change Studies - Experiment 2’) and ACE-Asia (‘Aerosol 
Characterisation Experiment - Asia’)  was provided by the Japan Science and Technology Fund JST 
(18,000,000 Yen, approximately A$290,000), the Australian Research Council ARC (A$230,000), CSIRO 
Office of Space Application COSSA (A$150,000), and the Office of Naval Research International Field 
Office ONRIFO/USA through their London Office (US$10,000, approximately A$19,000). 

Lead scientists were Prof. Teruyuki Nakajima (Tokyo University) for the APEX-E2 program and Drs. J 
Jensen/CSIRO, S. Siems/Monash University and JM Hacker/Flinders University for the ACE-Asia 
program. Co-PIs in the ARC proposal were Dr. John Gras from CSIRO Atmospheric Research and Prof. 
Barry Huebert from the University of Hawaii. 

APEX-E2 is a program under the Japan Science and Technology (JST) Scheme. ACE-Asia is an 
international program under the auspices of the International Global Atmospheric Chemistry (IGAC) 
project aimed at characterising aerosol particles in the northeast Asian region and over the northwest 
Pacific region. 

Atmospheric aerosol particles affect the Earth's radiative balance directly by scattering or absorbing light, 
and indirectly by acting as cloud condensation nuclei (CCN), thereby influencing the albedo and life-time 
of clouds. At this time, tropospheric aerosols pose one of the largest uncertainties in model calculations of 
climate forcing due to man-made changes in the composition of the atmosphere. Accurately quantifying 
the direct and indirect effect of anthropogenic aerosols on the radiative forcing of climate requires an 
integrated research program that includes:  

 in-situ measurements covering a globally representative range of natural and anthropogenically 
perturbed environments to determine the chemical, physical, and radiative properties of the major 
aerosol types, the relationships among these properties and the processes controlling them;  

 satellite observations to quantify the temporally and spatially varying aerosol distributions; and  

 chemical transport and radiative transfer models to calculate radiative forcing by aerosols and to 
provide a prognostic analysis of future radiative forcing and climate response under various emission 
scenarios.  

To address these issues, the specific aims of the combined APEX-E2 and ACE-Asia studies were: 

 To observe and analyse the interactions of aerosols and small cumulus in a cloud life cycle study. 

 To understand the phenomena of cloud and aerosol interaction in the Asian region. 

 To evaluate the radiative forcing of the indirect effect of anthropogenic aerosols interacting with 
clouds in Asia. 

 To evaluate the cloud property change in Asia caused by the cloud-aerosol interaction. 

 To observe and analyse the transport and evolution of aerosols in atmospheric fronts. 

 To perform intercomparison between the ARA King Air and the National Center for Atmospheric 
Research (NCAR) C130 and/or Office of Naval Research (ONR) Center for Interdisciplinary 
Remotely-Piloted Aircraft Studies (CIRPAS) Twin Otter 

For general information about the ACE-Asia project (eg Science Plan and participants), see the ACE-Asia 
homepage: http://saga.pmel.noaa.gov/aceasia/. For APEX, see http://duckbill.ccsr.u-
tokyo.ac.jp/index.php.  
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Figure 2: The Japanese APEX-E2 Science Team in front of the ARA King 
Air in Kagoshima/Japan. 

 

 

 

 

 

These goals, despite their differences, allowed for the conduct of a coherent research program, where 
days with different weather conditions were suitable for one or more of the stated objectives. Weather 
conditions encountered allowed the planned research missions to be flown in such a way that the 
distribution of flight resources was fair and equitable to each of the scientists and funding organisations 
involved. 

Putting the varied instrumentation package together from such diverse institutions was a challenge, 
despite the long tradition and expertise in airborne research that each institution could bring together. It is 
a credit to all involved that the outcome was so successful. 

After the test flights in Adelaide in February 2001, the aircraft equipment was removed as the aircraft was 
allocated to other tasks during most of March 2001. In early April the aircraft was ferried to Kagoshima, 
where most of the equipment installation took place. Over the next 16 days, the aircraft conducted a total 
of 12 missions and flew more than 40 flight hours. The aircraft was flown on all occasions where suitable 
conditions existed for any of the project objectives, and the aircraft time was split about 50 - 50 between 
the Japanese and Australian objectives.  

Flight mission types can be summarised as stratocumulus (4 flights), cumulus life-cycle (1 flight), frontal 
(2 flights), aerosol characterisation (2 flights), intercomparison with other platforms (2 flights), and testing 
and calibration (3 flights). In addition there were 14 ferry flight legs, during which limited sampling took 
place. This primarily involved sampling of giant aerosol particles between Japan and Australia. 
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Figure 3: Scientific instrumentation of the ARA King Air during APEX-E2 and ACE-Asia. 

Another challenge in this project was to gain operational clearances for the research flights from the 
Japanese authorities. With the assistance of Showa Aviation Co. Ltd. of Osaka and their director, 
Mr.Hiroo Sasaki, as well as local aviation professionals in Kagoshima, a satisfactory outcome was 
achieved in most cases. The two ARA pilots, Capt. Noel Roediger and Capt. Gabriel Kalotay, were able 
to fulfil just about all special flight requests in the complex Japanese Air Traffic Control system that  the 
many scientists put to them, while the ARA Engineer, Mr. Rudi Gaissmaier, kept the instrumentation 
operational at all times. 

Results from the flights have already been presented at conferences and several scientific papers are in 
preparation. A detailed report was compiled by Dr. Jensen and published in 2002. 

 

  

Figure 4: Measurement strategy for APEX-E2 and ACE-Asia. 
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Figure 5: Sampling strategy for a cold front flight during APEX-E2 and ACE-Asia. 

 

 

 

 

 

  

Figure 6: The ARA King Air and its instrumentation during APEX-E2 and ACE-Asia. 
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Figure 7: Poster about the work using the ARA King Air at ACE-Asia 
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2.2. Microwave salinity sensing in the Great Barrier Reef Lagoon 
In February, another field phase of the ARC-funded project with James Cook University (Prof. Mal Heron) 
and AIMS (Dr. Derek Burrage) entitled “Microwave salinity sensing in the Great Barrier Reef Lagoon” took 
place operating out of Townsville/Queensland. As in the first study in early 2000 the ARA Cessna 404 
with the Scanning Low-Frequency Microwave Radiometer (SLFMR) was flown over the Great Barrier 
Reef mainly in the Hinchinbrook Island area. Although the weather was much less “friendly” than  in 2000, 
superb data of the fresh water plumes from several North Queensland Rivers were obtained.  

The SLFMR measurements pose a special challenge in terms of flight procedure and strategy, because it 
is necessary to carry out most flying at night to avoid sunglint on the ocean surface. And as the most 
interesting phenomena occur close to the coast, operations close to terrain are necessary which require 
special operational procedures, especially at night. The flights were carried out with a crew of three, Capt. 
Ian Drennan as pilot, Dr. Arnstein Prytz/JCU as SLFMR specialist and Dr. Jörg M. Hacker as mission 
scientist. A total of 40 mission hours were flown. A third field phase is planned for early 2002. 

 

green: land or low salinity 

red: high salinity 

grey: Hinchinbrook Island 

 

 

Figure 8: Sea surface salinity maps from the SLFMR. (a) Partial plot of flights 21 and 22 March that 
were juxtaposed. Subsequent flights on (b) 24 March, (c) 27 March, and (d) 30 March. Strong 

surface salinity gradients are prominent in all the maps with freshwater (<16 psu) in the 
Hinchinbrook Channel and along the coasts, and a transition zone of intermediate salinity (30–34 
psu) marks the plume boundary. (From: Burrage, D.M., M.L. Heron, J.M. Hacker, T.C. Stieglitz, C.R. Steinberg and A. 

Prytz, 2002: Evolution and dynamics of tropical river plumes in the Great Barrier Reef: An integrated remote sensing and in situ study.  
J. Geophys. Res. 10.1029/2001JC001024,30 November 2002 (Special Issue on Salinity). 
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2.3. Flights with the ARA/AWI Trispectral Scanner System (TSLS) 
In January, the ARA/AWI Tri-Spectral Scanner (TSLS) was flown over vineyards, native forest areas and 
wood lots in collaboration with Southern Remote Sensing Pty. Ltd. As the preferred platform for this 
instrument, the ARA Grob G109B had been withdrawn from operations on short notice in late 2000 (as 
reported in the ARA Annual Report 2000), a leased Cessna 172 was used. This made the work rather 
difficult, technically and operationally. Nevertheless, impressive results were achieved as is depicted in 
the images below. The key responsibilities for this project within ARA were with Mr. Wolfgang Lieff, ARA’s 
Remote Sensing specialist and Flinders University Ph.D. student, and Dr. Garth Morgan. 

 
 

 

Figure 9: NDVI image of the Rosemount Estate vineyards near McLaren Vale, South Australia as 
seen from the ARA/AWI Trispectral Scanner (TSLS); NDVI is the Normalised Differential 

Vegetation Index. 
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Figure 10: As Figure 9, but for a newly planted vineyard owned by BRL-Hardy near Langhorne 
Creek, South Australia. 

 
 
 
 

 

 

Figure 11: Pseudo-colour image of a forest plot (pine plantation near Mt. Gambier/South Australia 
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Figure 12: Pseudo-colour image taken from the TSLS. Shown is a property in the Adelaide Hills. 
Note the water-filled dams (black) and the eroded areas. The property is rather steep and located 

on Jarrett Rd in Bridgewater. 

 

Figure 13: NDVI-image of forested area at in the Adelaide Hills. Note the firebreaks. 
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2.4. Refractive Turbulence studies 
As in 2000, the work in the context of the USAF-funded “Refractive Turbulence” Study continued in 2001 
with a further measurement campaign in August designated OC5. The OC5 Lead Scientist, Dr. Owen 
Coté from Space Vehicles Directorate at the Air Force Research Laboratory at Hanscom AFB, 
Massachusettes, USA, spent most of August and September at ARA, together with Dr. Ron Dobosy from 
NOAA/ATD at Oak Ridge/Tennessee/USA. The first series of campaigns had finished in 2000. The 
campaign in 2001 was the first of two further campaigns under a new grant ($US85,000 each in 2001 and 
2002) from AOARD (Asian Offices of Aerospace Research & Development, a Division of AFOSR – Air 
Force Office of Scientific Research, USA) entitled “Capturing Incidences of Severe Refractive and Clear 
Air Turbulence above and below the Jet Stream  Core over Southern Australia during Austral Winters 
2001 and 2002”.  

Dr Coté is the authority in stratospheric turbulence and it is a great honour to have him carry out his work 
at ARA. Dr. Dobosy is arguably one of the most competent mathematicians for airborne turbulence 
measurements and it was a great opportunity for the ARA science staff to work with him. 

10 flights with a total of 35 mission hours were carried out with the Egrett between 25 July and 31 August. 
Numerous turbulence events were encountered, but to everybody’s surprise most of the time very smooth 
conditions were found, even in situations with considerable shear and high jetstream speeds (more than 
200kts giving the Egrett a groundspeed of over 400kts). It is noticeable that for several such cases, the 
NOAA numerical forecast was for strong to severe turbulence at exactly the location and altitude the 
Egrett flew, but there was no turbulence at all. Feedback has been sent to NOAA and discussions are 
underway for a possible verification study of their turbulence forecasts. 

The instrumentation on the Egrett performed well and the operations went smoothly, with considerable 
'challenges' due to difficult weather conditions for take-off and landing. The most 'remarkable' landing was 
shortly before midnight between two heavy rain showers. For all flights, Capt. Noel Roediger piloted the 
Egrett and Dr. Cäcilia Ewenz was mission scientist, except on one, where Mr. Wolfgang Lieff was mission 
scientist. Other members  of the team were Mr. Rudi Gaissmaier for all flight support and instrumentation 
integration and Mr. Graham Wilkins and Mr. Bob Walker for electronics support. 

The data from the campaign are currently being processed and will be reported on in the Annual Report 
for 2002. 

 

 

Figure 14: The ARA Grob G520T Egrett during the OC5 experiment. Note the two turbulence 
probes under the wings. 
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Figure 15: Pictures from the OC5 experiment in August over Southern Australia. Top left: BAT-
Probe under left wing of the Egrett; bottom left: Rosemount 5-hole probe under the right wing of 

the Egrett; top right: mission scientist in the rear cockpit wearing oxygen mask; bottom right: rear 
cockpit with data screen. 
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2.5. The EMERALD Study 
EMERALD (Egrett microphysics experiment with radiation lidar and dynamics) is a follow-up project from 
the AberEgrett project in May 2000 in the UK. As in AberEgrett, Dr. Jim Whiteway from the University of 
Wales is the Principal Investigator. Several other scientists and groups in the UK, Germany, Poland and 
the USA are involved. 

Funding was granted from the NERC (UK Natural Environment Research Council) to the University of 
Wales. Approximately A$500,000 was earmarked for the flights and integration of the instruments into 
ARA aircraft. The total grant was close to A$1.2M. 

The focus of EMERALD is to study cirrus clouds. Both in-situ sampling and remote sensing were used to 
investigate the interactions between particle microphysics, dynamics, turbulence, and radiation. The ARA 
King Air and ARA Egrett carrying complementary instruments were used to probe the clouds from below, 
within and above. The measurement campaign was carried out in September 2001 with the ARA 
headquarters at Parafield Airport as the operations base. 

A cirrus cloud is an active regenerating dynamical system. Within the cirrus there is strong coupling 
between humidity, particles, thermodynamics, dynamics, turbulence, and radiation. This complexity 
illustrates a large part of the difficulty in accounting for the influence of cirrus clouds in the Earth’s radiative 
balance and climate. It is one of the greatest challenges in atmospheric science to quantify the effect that 
cirrus will have in the future climatic response to increasing amounts of greenhouse gases. There is presently 
only a limited understanding of the microphysical-dynamic-radiative interaction; and the cloud structure that 
manifests from these processes is extremely sensitive to changing environmental conditions. Thus, the 
uncertainty in climate prediction that is related to cirrus clouds requires an advancement in our understanding 
of cirrus as a highly coupled dynamical system.  

In the EMERALD campaign, airborne lidar observations of cloud structure were coincident with in-cloud 
sampling of particles, dynamics, humidity, and thermodynamics. During the processing it will thus be 
possible to relate the cloud structure directly to the in-situ measurements, making the interpretation of 
individual features much less ambiguous. It will also be possible to relate the variations in particle 
characteristics and structure to the resulting effect on the upwelling spectrum of IR radiation. These 
observations will provide initialisation, constraint and validation for the numerical simulation of both 
microphysics and radiative transfer. This modelling will then provide a basis for further interpretation of the 
measurements. 

In more detail, the scientific objectives of EMERALD can be summarised as: 

 To conduct an airborne measurement campaign to study cirrus clouds to reveal the interaction 
between dynamics, turbulence, humidity, thermodynamics, particle microphysics, and radiation. 

 To characterise the dynamics associated with cirrus clouds to study processes normally occurring in 
clear air, as well as the activity induced by cirrus generation and regeneration. 

 To observe the microphysics of cirrus particles and follow their life cycle: from nucleation to 
precipitation and sublimation. 

 To observe how the cloud structure revealed by lidar is related to the interaction of dynamics and 
microphysics. 

 To relate the lidar depolarisation ratio to the in-situ measurements of particle phase and crystal habit. 

 To determine the significance of cirrus cloud dynamics for mixing and redistribution of water vapour 
in the tropopause region.  

 To determine the extent to which there is contact between cirrus and stratospheric air through the 
dynamical processes at cloud top.  

Scientific partners in EMERALD were: 

 The University of Wales at Aberystwyth (UWA), UK (Dr J Whiteway (overall coordinator and PI), two 
of his Ph.D. students and a technician) 

 The University of Manchester Institute of Science and Technology (UMIST), UK (Prof T Choularton, 
Dr Martin Gallagher, Dr Keith Bower, Dr Michael Flynn) 

 Imperial College, London, UK (Prof J Harries with a Ph.D. student and a technician.) 

 DLR – German Aerospace Center, Germany (Dr R Busen and a technician). 

 University of Warszaw, Poland (Prof K Haman and a Ph.D. student) 
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 Air Force Research Laboratory, USA (Dr. Owen Coté) 

 NOAA, Idaho Falls, Idaho, USA (Dr. Ron Dobosy and Dr. Tim Crawford) 

 ARA, Australia 

UWA used a TDL (tunable diode laser) in the Egrett to measure low stratospheric humidity. UWA also 
flew an upwards-pointing LIDAR in the King Air to study the vertical structure of the cirrus. 

UMIST contributed an FSSP (Forward Scattering Spectrometer Probe) and the brand-new CPI (Cloud 
Particle Imager) from SPEC Inc in Boulder/Colorado. Both instruments were flown on the Egrett. The CPI 
is a very exciting new instrument which is capable of taking up to 40 hi-res images of ice crystals in cirrus 
(or water droplets in other clouds) using extremely fast image processing software to recognise particles 
and map their outline. EMERALD was the first time that the CPI had been flown in the Stratosphere and 
was the inaugural use of the UMIST CPI in any field study. 

Imperial College flew the TAFTS radiometer in the U-Bay of the Egrett. TAFTS is a prototype instrument 
which measures the IR spectrum down into far IR at high resolution looking up and down simultaneously. 
TAFTS has flown two or three times in the UK Met Office C130 Hercules ("Snoopy") research aircraft, but 
it was the first time that it took measurements from the Stratosphere. 

DLR contributed a frost point hygrometer to measure the very low humidity in the Stratosphere accurately 
(Buck CR-2). DLR also contributed two Ozone analysers. 

The University of Warszaw contributed the UFT (Ultra Fast Temperature) sensor which is the fastest 
temperature sensor available today. Its extremely fast response requires sampling at 2000Hz and its 
resolution can resolve explicitly temperature fluctuations in the Inertial Subrange and even down to the 
dissipation in the mm-length scale. 

ARA scientists contributed the turbulence measurements (BAT-Probe and Rosemount mast on the Egrett 
and nose cone system on the King Air), as well as standard atmospheric measurements. 

A total of 50 mission hours were flown during 14 flights with each of the two aircraft over one month 
yielding a unique and comprehensive data set. As the measurements required the two aircraft to fly 
stacks simultaneously along the same track with the King Air flying at approximately 6km altitiude and the 
Egrett flying at approximately 12km altitude, flight planning and operations were quite complex. After 
some iterations, procedures were developed which worked well for science and Air Traffic Control. The 
Egrett was piloted by Capt. Roediger with Dr. Hacker as mission scientist; Capt. Kalotay was in command 
of the King Air with Dr. Whiteway as mission scientist. For several flights, some of the other scientists also 
flew in the King Air. 

 

Figure 16: Sunset as seen from the Egrett flying at 45,000ft during the EMERALD study. Note the 
BAT-probe mounted under the wing. 
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EMERALD: Egrett Microphysics 
Experiment with Radiation, Lidar, and 

Dynamics

J.Whiteway (1), T.Choularton (2), J.Harries (3), 
M.Gallagher (2), K.Bower (2), R.Busen (4), C.Cook (1), 
D.Figueras-Nieto (2), M.Flynn (2), P.Green (3), J.Semeniuk
(3), J.Hacker (5)

(1) University of Wales Aberystwyth (UWA)

(2) UMIST, Manchester

(3) Imperial College, London

(4) DLR, Oberpfaffenhofen, Germany

(5) Airborne Research Australia, Adelaide
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Figure 17: Poster compiled by Clive Cook, Ph.D. student at the University of Wales, about the 
EMERALD study. 
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Airborne Lidar and In-Situ Measurements of Cirrus
C Cook and J. A. Whiteway 

Department of Physics, University of Wales,  
Aberystwyth, UK 

Email: ccc97@aber.ac.uk jjw@aber.ac.uk 
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Figure 18: Posters showing first results from the EMERALD flights as shown on the University of 
Wales website. 
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3. Staff 

3.1. Full time and fractional full time staff 
ARA Job Title Person Comments 

Chief Scientist A/Prof. Jörg M. Hacker  

Managing Director Mr. Pat Cunneen  

Chief Pilot and Operations Manager Capt. Noel Roediger  

Development Engineer/Safety 
Director 

Mr Rudi Gaissmaier  

Senior Scientist Dr habil. Cäcilia Ewenz  

Remote Sensing Specialist Dipl.-Phys. Wolfgang Lieff Engaged at 0.8 

Senior Pilot Capt. Gabriel Kalotay From March 2001 

Office Coordinator Ms Lyn Gemelli To February 2001 

Senior Administrative Officer Ms Heather Westrup To February 2001 

Senior Administrative Officer Ms. Rachel Urbon From February 2001 

3.2. Casual Staff 
Administrative Assistant Ms Danen Lush  

Marketing & Promotion Dr Garth Morgan  

Pilot Mr Trevor Hartmann  

Pilot Capt. Ian Drennan  

3.3. Contractors/Consultants 
Chief Engineer Mr Bruce Ramsay  Auscan Aviation 

Software Development Dr Sigrid Hacker-Thomae  

Chief Electronics Technician Mr Graham Wilkins  

Electronics Technician Mr Bob Walker  

3.4. Senior Advisers 
Prof Peter Schwerdtfeger Retired, formerly founding 

Professor of Meteorology, 
Flinders University 

 

Prof Neville Clark Professor of Chemistry, 
Flinders University 

 

3.5. Higher-Degree Students at ARA 
Student Degree  Supervisor(s) 

Wolfgang Lieff PhD Flinders/SOCPES  Hacker 

Peter Isaac PhD Flinders/SOCPES Hacker 

Stuart Matthews PhD Flinders/SOCPES Hacker 

Justin Peters PhD Monash/Mathematics Hacker 

Darren Ray Hons Flinders/SOCPES Ewenz 
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4. ARA Board 
 

Dr Don Williams (Chairman until August 2001) 
Brown and Root Asia Pacific Pty Ltd 
186 Greenhill Road 
PARKSIDE  SA  5063 

 

Mr Rob Lewis (Acting Chairman August to 
November 2001) 
Executive Director 
SA Research & Development Institute 
GPO Box 397 
ADELAIDE  SA  5001 

 

Mr. Austin Taylor (Chairman, from November 2001)
Grant Thornton Chartered Accountants 
99 Frome St 
ADELAIDE, SA 5000 

 

Dr John Browett 
Head 
Faculty of Social Sciences 
Flinders University of South Australia 
GPO Box 2100 
ADELAIDE  SA  5001 

 

Dr Jackie Craig 
DSTO 
Surveillance Services Division 
PO Box 1500 
SALISBURY  SA  5108 

 

Mr. Pat Cunneen 
Managing Director 
Airborne Research Australia 
PO Box 335 
SALISBURY SOUTH, SA 5105 
 

 

Assoc Prof Jörg Hacker 
Director of ARA 
Airborne Research Australia 
Flinders University of South Australia 
GPO Box 2100 
ADELAIDE  SA  5001 

 

Dr Mike Manton 
Director 
Bureau of Meteorology Research Centre 
GPO Box 1289K 
MELBOURNE  VIC  3001 

 

Prof Jason Middleton 
School of Aviation 
University of NSW 
SYDNEY  NSW  2052 

 

 

 

 

Company Secretary: 

Mr. Pat Cunneen 
Managing Director 
Airborne Research Australia 
PO Box 335 
SALISBURY SOUTH, SA 5105 
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5. Submissions for Funding 
To illustrate the attempts of ARA to secure funding from Australian and overseas sources, in the following 
a list of applications for research funding in 2001 is given. 

 

 In May, a submission to the 2nd round of the MNRF progam was made requesting a total of $3.3M for 
purchasing a helicopter-borne time-domain electromagnetic probe for surveys of soil salinity; to 
augment the ARA fleet by two small environmental research aircraft (SERA); and to support ARA’s 
high altitude research aircraft, the Grob G520T Egrett, for atmospheric research. The application 
failed. 

 Numerous tenders for aerial geophysical surveys were submitted, including a very large tender for 
BHP. All except 1 or 2 minor ones failed. 

 Lyons/Murdoch and Hacker/FUSA: Impacts of land-surface heterogeneity on the atmosphere. 
Requested ~$50k each in 2002 and 2003 for using a SERA (Small Environmental Research Aircraft) 
in WA. Failed 

 Siems/Monash and Hacker/FUSA: SOFPEX, the Southern Ocean Frontal Passage Experiment. 
Requested ~$200k in 2003 for using the King Air to study aerosols and cloud over the waters off 
Tasmania. Failed. 

 Ewenz/FUSA and Lyons/Murdoch: Atmospheric Refractivity over the coastal regions of the Southern 
Ocean and Northern Australia. Requested ~$50k each in 2002 and 2003 for using a SERA. Failed. 

 Hutley/NTU: Surface fluxes over the Northern Territory. Requested ~$60k each in 2002 and 2003 to 
use a SERA. Failed. 

 Vincent/Adelaide: Verification of profiler measurements in SA. Requested ~$14k for the use of the 
King Air and ~$10k for the use of a SERA in each of 2002 and 2003. Granted $14k. 

 Heron/JCU and Jones/Sydney U: Impacts of River Nutrients on the Great Barrier Reef Lagoon. 
Requested ~$60k each in 2002 and 2003 for the use of the C404 fitted with the SLFMR. Granted 
approx. $120k for ARA activities. 

 Lyons/Murdoch, Yamada/Tokyo U., Hacker/ARA: Measurements of CO2 fluxes over tree plantations 
in Western Australia. Requested ~$30k each in 2002 and 2003 for the use of a SERA. Failed. 

 Whiteway et al./University of Wales/UK: The EMERALD-2 Experiment Darwin/NT in Nov/Dec 2002. 
Requested approx. $500k for ARA activities with the Egrett and the King Air. Granted approx. $500k. 
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6. Usage of Aircraft 
As reported in the ARA Annual Report 2000, the Grob G109B had been withdrawn from research flight 
operations in late 2000. At its Board Meeting of 27 July 2001, the Board reversed this decision and re-
introduced the aircraft for research operations. However, due to the interruption in its availability, no 
significant research activities took place with the G109B for the remainder of 2001. 

 

 G109B(1 C404(2 B200T Egrett Total 

All year 2000 (estimate) 80 90 230 200 600 

All year 2001 11 80 301 99 491 
(1: from October 2001 

(2: until sold in July 2001 

 

 

 

 

 

Figure 19: ARA Super King Air flying over the Gulf of St. Vincent. 
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7. Publications 

7.1. Papers in Refereed Journals 
 

 T.J. Lyons, Li Fuqin, J.M. Hacker, Wan-Li Cheng, Huang Xinmei, 2001: Regional turbulent 
statistics over contrasting natural surfaces. Meteorol Atmos Phys 78 (2001) 3/4, 183-194 . 

7.2. Conference Papers 
 

 Ewenz, C.M., 2000: The initial stage of a seabreeze. AMOS2000, 7th National Australian Met. And 
Ocean Society, Melbourne, 33 

 Hacker, J.M. and G.A. Morgan, 2001: ARA – Airborne Research Australia; Australia’s National 
Research Aircraft Facility. Proceedings of the 9th Australian International Aerospace Congress 
incorporating the 13th National Space Engineering Symposium AIAC2001. Canberra, March 2001. 

 Jensen, J.B., S. Siems, J.M. Hacker, J. Gras, C. Tivendale and J. Peter, 2001: A summary of King 
Air observations during APEX-E2/ACE-Asia with special emphasis on giant aerosol particles.  
Proceedings of APEX Workshop, September 2001, Kyoto, Japan. 

 Ewenz, C.M. and Kulessa, A.S., 2001: Radio Wave Propagation in Coastal Weather Conditions. 
AMOS2001, 8th National Australian Met. And Ocean Society, Hobart, 23. 

 Kulessa, A.S., Ewenz, C.M., and Lieff, W., 2001: Determining Refractivity Structure from Non-
hydrostatic Mesoscale Models. Climpara'2001, Proceedings of URSI Commission F Meeting on 
Climatic Parameters in Radiowave Propagation Prediction, Budapest (Hungary), 28-30 May 2001, 
p.83. 

 Ewenz, C.M., Kulessa, A.S., Lieff, W., and Salamon, S., 2001: Using Mesoscale Models Together 
with PEM Propagation Models to Determine Microwave Link Output. Climpara'2001, 
Proceedings of URSI Commission F Meeting on Climatic Parameters in Radiowave Propagation 
Prediction, Budapest (Hungary), 28-30 May 2001, p.89. 

7.3. Other Publications 
 

 Ewenz, C.M., 2000: Atmospheric Profiling of Refractivity Gradients. Report No. 1 (DSTO No. 
243428): Airborne Measurements and Numerical Simulations Work Plan. Airborne Research 
Australia. 2pp. 

 Ewenz, C.M., 2000: Atmospheric Profiling of Refractivity Gradients. Report No. 2 (DSTO No. 
243428): Analysis of Numerical Simulations of the Seabreeze Development at Streaky Bay, 
SA. Airborne Research Australia. 51pp. 

 Ewenz, C.M., 2001: Atmospheric Profiling of Refractivity Gradients. Report No. 3 (DSTO No. 
243428): Analysis of Airborne Measurements and Numerical Simulations of the Seabreeze 
Development at the Coorong, SA. Airborne Research Australia. 27pp. 

 Ewenz, C.M. and Lieff, W., 2001: Atmospheric Profiling of Refractivity Gradients. Report No. 4 
(DSTO No. 243428): Analysis of Airborne Measurements and Numerical Simulations of the 
Seabreeze Development at the Coorong, SA. Airborne Research Australia. 25pp. 

http://www.AirborneResearch.com.au 25 



Annual Report 2001 Airborne Research Australia - MNRF 

8. Financial Statement 
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9. APPENDIX 1: References from ARA Users 
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10. APPENDIX 2: Strategic Workshop - “Elements” of ARA 
 
 

 
Record of Workshop 

 
 
 
 

“ELEMENTS” 
 

OF ARA 2002 
 

A workshop at 
 

South Australian Research & Development Institute 
2 Hamra Street 
WEST BEACH 

 
 

3rd November 2001 
 
 
 
 
 
 

Prepared by 

 

 
Nov 20 2001 
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Outline of Workshop 
The following statement positioned the theme and purpose of the workshop.  

ARA is Australia’s only Airborne Research Facility. ARA has a hangar/ office at Parafield Airport and is 
part of Flinders University. 

In 2002 ARA has been given the daunting challenge of maintaining its excellent science base whilst at the 
same time becoming a self-funded institution. Consequently ARA in 2002 must expand its 
activities.Airborne Geophysics and Environmental Management will be added to the very strong 
Atmospheric Science division. These will be the “elements” of the new ARA. We are hopeful that Defence 
may provide a fourth but this is as yet unclear. 

Other science/business/ activities, as yet undiscovered, will arise.  

The purpose of this workshop is to ‘discover the undiscovered’ elements and to more carefully consider 
those which we have already determined will be our focus for the future. 

We are grateful to all those who have given of their time to assist these deliberations. 

Introductions  
Mr Pat Cunneen, Managing Director of ARA, provided opening comments and introduced the Chairman 
of the Board, Mr Austin Taylor. Austin welcomed all participants and highlighted the relevance and 
importance of the workshop.  

Both Austin and Pat recognised the exceptional level of the expertise, skills and experience of the 
participants and thanked them for their time and energy in providing valuable commitment and 
contribution to the workshop. 

The workshop was facilitated by Adrian de Brenni. Adrian reiterated the themes and purpose of the 
workshop as: 

Objectives of ARA 

• Maintain the excellent science base 
• Become self funded 

Elements of ARA proposed and requiring consideration 

• Airborne Geophysics 
• Environmental Management 
• Atmospheric Science  

Discovery 

New elements for ARA, Defence is one proposed and to be considered 

• Key People 
• The participants are experts 
• Participants could become influential Ambassadors for ARA 

Professor Jörg Hacker, Director and Chief Scientist of ARA provided an introduction of ARA, the 
opportunities to grow and the challenges it faces. 

• ARA has used the $10m funding and established a world class institution 
• Government funding (the $10m) is completed.  
• Capital value of ARA $4m, Replacement value $12m 
• Losses of $0.5m pa currently. 
• Group discussion on the finances of ARA and Rob Lewis noting that the challenge is not only to 

correct the $0.5m pa loss but to also replace the $10m income stream. 

Sessions 1 to 4 
Valuable discussion followed each session, with discussion channelled towards the achievement of the 
workshop objectives. 

Salient items: 

• Differentiation is important for ARA and must understood 

- What can ARA offer that differentiates from others? 
- and , how does this relate to  - What do our existing and potential clients want?   

http://www.AirborneResearch.com.au 45 



Annual Report 2001 Airborne Research Australia - MNRF 

• The founding stages of ARA gained much from the use of younger students/employees 

- Less expensive, keen, excited, willing to put in long hours. 

• Considerable marketing information provided in Andy Kulessa’s presentation. 

- Customer Survey type information. 
- Potential Commercial markets 

• The importance of strengthening the links with universities highlighted by Bob Vincent, along with 
the threat from a lack of funding in atmospheric sciences 

• Whilst the opportunity exists to use relatively inexpensive labour the equipment costs can be very 
high 

• Ambassadors – the value of participants in being marketing arms and ambassadors was 
highlighted again 

• Many items discussed were considered essential inputs to fuyrther Strategic, Business and 
Marketing planning 

• A unified approach to Client needs is required and this may call for a Project Director, or similar, 
position at ARA 

• Project sponsors are out there – with money. David Hart mentioned Treasury and Finance 
funding programs. David’s groups are hiring ARA aircraft however other groups would need the 
fuller range of services and facilities that ARA can provide. 

• Recognise the difference between a ‘technology push’ and a ‘customer pull’ and how ARA need 
to consider this 

• The real value add from ARA comes from the intellectual property and skills developed, not from 
the aircraft. Need to sell high up the value chain. (Almost) anybody can provide aircraft – ARA 
has a broad range of specialised skills and capabilities 

• Ways of engaging in Defence work provided by Jackie Craig – good marketing information 

• Defence need environmental data at many layers – from beneath the sea bed to the ionosphere. 
Business opportunities 

Open Forum 
The open forum commenced by inviting discussion on what are the Primary Aims of ARA – or what they 
should be for the future. 

Excellent and lively discussion with a number of points raised (reflected here as mentioned with no editing 
or analysis): 

• ARA IS a major research facility – but Government funding is gone! 

• Need for a Strategic R&D Plan, and it needs to be sustainable 

• ARA should keep being a Major National Research facility 

• The University requires ARA to be self sustainable 
- a first! 
- is it like a mini university? 
- are universities self sustaining? 

• ARA may compete against private enterprise – will this be seen as inappropriate form an 
organisation that received (or may receive more) Government funds 

• Should ARA be a private company – even if 100% University owned 

• ARA should run as a business, meaning it should ‘break even’ 
- incomes can be sales revenue or university funds or other funds 
- …but Uni’s run at a loss! 

• How will we maintain the cost of maintaining the Intellectual Property (IP) and the research 
expertise? 
- need to get some funding while ramping up to a commercial operation 
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• Commonwealth still thinks that ARA is a National Research Facility 
- 3 year reporting 
- Government funded assets, IP, Skills 

• Direction for research in the next five years 
- Atmospheric Sciences (International) and Environment 
- need other areas eg Geophysics (but not cross funded) 

• Success from lower cost research 
- we have smaller aircraft 
- inexpensive instruments have been developed 
- proven market demand for this lower cost research 

• A purely commercial driven ARA may lose key resources (scientists) 

• Small specialist research resource at present – 2.8 full time equivalent 

• Effective resource can be increased by linkages with universities and otherr institutions and 
organisations, and with students 
- Resource = 2.8 +linkages + students 

• In 2002 could ARA be the Nation’s first self funded University 
- healthy programs and business units 
- how do we create capability for the business units to deliver the solutions (eg with DSTO for 
Defence customers) 

• Are ARA charging enough (30% of US rates)? 
- International customers use us because we are inexpensive 

• Increase resource pool by using retired eminent persons and inexpensive graduates 

• Should ARA be domestic or international? 

• Need to develop alliances with external organisations 

• Need Resources for Business Development/Marketing 
- sell assets to fund targeted activity? 

• Links to universities and industry are critical 

• Need to accept that ARA is a business 
- goals, objectives, marketing 

• Career paths for staff is an issue 

The Open Forum considered what should be ARA’s Primary Aim (purpose) and suggested: 

To provide Airborne Research Services to the International and National markets and be self 
sustaining. 

The term ‘self sustaining’ was noted to mean that incomes could come from both Government and Private 
sources.   

Should ARA change to ARI – Airborne Research International? 

Thoughts, Comments and ideas noted by participants 
During the various sessions of the day participants wrote down thoughts and ideas. These are 
summarised below and formed into groups where the subject is similar.  Some items apply in more than 
one group. These are ‘as provided’ with no detailed analysis or commentary. 

Marketing 
• How to market ARA – High-value, curiosity motivated atmospheric science?  List target agencies 

nationally and overseas 

• Since its inception ARA has benefited from its ‘seed funding’ (Commonwealth/FUSA) 

- This could also be presented as ARA was able to have the luxury to pursue its own interests (eg 
technology push) 

- With the cessation of our seed funding we must now reposition ARA to ensure that it is 
RELEVENT, DELIVERING TECHICAL SOLUTIONS THAT ARE NEEDED AND VALUED BY 
THE FULL RANGE OF ‘CLIENTS’ – industry/universities etc 
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• Why has CSIRO and DSTO research funding not been more forthcoming for atmospheric modelling? 

- Marketing again? 

• Marketing of ARA? 

• Need for marketing 

Positioning and identity of ARA (a subset of marketing) 

• Challenge to reposition ARA 

- Continued science/innovation 

- Bridge budget deficit gap (historic) 

- Address loss of core funding (Commonwealth and FUSA) 

- Ensure/find ongoing platform maintenance and development/intellectual capital expansion 

• Positioning to develop and deliver the next generation of technologies/interpretation services 

• Name of ARA to become ??  Airborne Research Services International?  

• ARA’s success (even if we get all the Australian linkages/marketing etc better/right) relies on ARA 
being a competitive, innovative, commercially focussed INTERNATIONAL COMPANY. 
- Australia’s ‘critical mass’ is not large enough for Australia to be solely a national company. 

Linkages 

• Linkages with 

- DSTO 
- Universities 
- Technology consultants 
- CSIRO? 
- I-site (laser imaging) 

Technology 

• Not just platforms 

• Platform development 

• Process/interpretation technique development 

• Challenge to reposition ARA 

- Continued science/innovation 
- Bridge budget deficit gap (historic) 
- Address loss of core funding (Commonwealth and FUSA) 
- Ensure/find ongoing platform maintenance and development/intellectual capital expansion 

Information Value 

• Access to information key point for commercial success 

• All ARA information has commercial potential 

Various  

• ARA need a business plan 

• ARA Human Services appear fragile 

• Why is an individual referring to ARA as “you” as opposed to “we” when that person is an ARA Board 
member? 

• Is the ‘closed shop’ bureaucracy involved in defence work really worth the effort? 

Funding  
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• Since its inception ARA has benefited from its ‘seed funding’ (Commonwealth/FUSA) 

-This could also be presented as ARA was able to have the luxury to pursue its own interests (eg 
technology push) 

-With the cessation of our seed funding we must now reposition ARA to ensure that it is RELEVENT, 
DELIVERING TECHICAL SOLUTIONS THAT ARE NEEDED AND VALUED BY THE FULL 
RANGE OF ‘CLIENTS’ – industry/universities etc 

• Instead of 2.8 scientists, why can’t ARA subcontract (or through FIRST) Flinders Uni scientists for 
scientific work for clients? 

• Why has CSIRO and DSTO research funding not been more forthcoming for atmospheric modelling? 

- Marketing again? 
- Political lobbying required? 

• ARA’s most lucrative contract research is funded from international agencies! 

- Continuity of funding? 

• Challenge to reposition ARA 

- Continued science/innovation 
- Bridge budget deficit gap (historic) 
- Address loss of core funding (Commonwealth and FUSA) 
- Ensure/find ongoing platform maintenance and development/intellectual capital expansion 

The formal sessions were followed by networking and refreshments. Rob Lewis provided light 
entertainment by activating various security alarms as he showed the group around the impressive 
SARDI facilities. 

Recommended Next Steps 
Through the Key Note presentations and discussion the workshop has provided an excellent 
understanding of the potential for restructuring around the identified “elements.” 

Issues that are broader and more fundamental to the development of ARA were raised and will need to 
be addressed to enable management to undertake the design, planning and implementation required to 
take ARA forward. 

The most fundamental issue is, “What is the Primary Aim of ARA? (Purpose, Vision, Destiny, Prime 
Objective). This needs to be agreed at the Board level. 

Recommendations are  summarised as: 
• Determine the Primary Aims for ARA at the Board level by a facilitated workshop 

• Develop Strategy and Business Plans through a managed process 

• Develop Implementation and Marketing Plans through a managed process 

• Seek financial support for business development and planning work through programs such as 
COMET1 and the Centre for Innovation, Business and Manufacturing 

There will be common elements and overlap between the various plans mentioned above. 

Details of managing the planning processes and applying for assistance grants can be provided separate 
to this report. 

                                            
1 COMET – COMmercialising Emerging Technologies. An AusIndustry program providing financial assistance to 
increase the commercialisation of innovative products, processes and services by providing individuals, early stage 
growth firms and spin off companies with the tailored support these groups need to be able to progress to 
commercialisation. 
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“ELEMENTS” OF ARA 2002 
PROGRAM 

9.00am Welcome by Austin Taylor, Chairman of the Board. 

9.05am  Introduction by Assoc Professor Jörg Hacker, Director- Chief Scientist 

SESSION ONE - AIRBORNE GEOPHYSICS  

9.10am  Mr Greg Street, Environmental Scientist, Sinclair Knight Mertz Pty Ltd. 
Subject-Catchment Management and Airborne Geophysics 

9.30am  Dr Domenic Calandro, Program Leader Geoscientific Information Management. 
Primary Industry of South Australia. 
Subject -South Australia’s Airborne Geophysical Program. 

9.50am DISCUSSION LED BY Mr Pat Cunneen, Managing Director of ARA 

SESSION TWO - ATMOSPHERIC SCIENCES 

10.05am Dr Jörgen Jensen-Senior Research Scientist, CSIRO Atmospheric Research 
Subject-Australian Atmospheric Science-An Overview 

10.25am Dr Andy Kulessa - Senior Research Scientist, Defence Science and Technology 
Organisation 
Subject-ARA and the measurement of atmospheric and electromagnetic wave 
phenomena for defence and telecommunication applications 

10.45am  DISCUSSION LED BY Prof. Robert Vincent, Atmospheric Physics-Adelaide University. 

11.00am  Morning Tea 

SESSION THREE- ENVIRONMENTAL SCIENCE 

11.20am Mike Schwarz, Deputy Research Director, FIRST, Flinders University 
Subject: Environmental Science at Flinders  

11.40 am Mr Peter Lores, Environmental Scientist, DEH-SA 
Subject -Wetlands and Coastal Management 

12.00 pm  DISCUSSION LED BY Professor Peter Schwerdtfeger, Chief Environmental Scientist-ARA 

12.20pm  LUNCH 

SESSION FOUR-DEFENCE 

1.30 m  Dr Jackie Craig, Senior Principal Research Scientist, Imagery Systems – DSTO 
Subject: Engaging with Defence in ISR 

1.50pm  DISCUSSION LED BY Dr Garth Morgan,Defence Consultant - ARA 

2.00pm   OPEN FORUM      

Questions to Keynote Speakers Panel 
Comments from the floor 
Short presentation of current ideas: 
SERA proposal and the Joyce Schultz Bequest 
Centre for Wetlands Coastal and Catchment Management 
A Hands on Course in Airborne Geophysics 
Egrett Marketing 
ARA's Entrance into Airborne Geophysics 

3.40pm  Wrap-up by Adrian deBrenni 

4.00pm   Close 
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Participants 
John Browett Faculty of Social Sciences, Flinders University 

Domenic Calandro PIRSA 

Neville Clark SOCPES, Flinders University 

Jackie Craig DSTO 

Pat Cunneen Airborne Research Australia 

Adrian  de Brenni de Brenni Associates 

Caecilia Ewenz Airborne Research Australia 

Jörg  Hacker Airborne Research Australia 

David Hart Department of Environment and Heritage 

Jörgen Jensen CSIRO Division of Atmospheric Sciences 

Gabriel Kalotay Airborne Research Australia 

Andy Kulessa DSTO 

Rob Lewis SARDI 

Wolfgang Lieff Airborne Research Australia 

Peter Lores Department of Environment & Heritage, SA 

Chris Lucas University of Adelaide 

Danen Lush Airborne Research Australia 

Mike Manton Bureau of Meteorology 

Chris Marlin Pro-Vice Chancellor (Research), Flinders University 

Jason Middleton University of NSW 

Garth  Morgan Airborne Research Australia 

Daryll Pain Sinclair Knights Mertz 

Meryl  Pearce Flinders University of South Australia 

John  Rice Research Director, FIRST, Flinders University 

Noel Roediger Airborne Research Australia 

Wolfgang  Scherer National Tidal Facility 

Michael Schwarz Deputy Research Director, FIRST, Flinders University 

Peter Schwerdtfeger Airborne Research Australia 

Greg  Street Sinclair Knight Mertz 

Austin Taylor Grant Thornton 

Rachel  Urbon Airborne Research Australia 

Bob Vincent Atmospheric Sciences, University of Adelaide 

John Wheldrake Faculty of Science & Engineering, Flinders University 

John White  John White Avonics 

Graham Wilkins Airborne Research Australia 
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11. APPENDIX 3: List of Acronyms 
 
ACE Aerosols Characteristics Experiment 

AFOSR US Air Force Office of Scientific Research 

AIMS Australian Institute of Marine Science 

AOARD Asian Offices of Aerospace Research & Development (Division of AFOSR) 

ARA Airborne Research Australia Pty Ltd 

ARC Australian Research Council 

AWI Alfred Wegener Institut, Germany (Polar Research Institute) 

BAT-Probe ‘Best Aircraft Turbulence’ - Probe 

CASA Civil Aviation Safety Authority 

CCN Cloud Condensation Nuclei 

CI Chief Investigator 

COSSA CSIRO Office of Space Science Applications 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

DAMS Data Acquisition and Monitoring System 

DEH (DEHAA) Department of Environment Heritage (formerly also Aboriginal Affairs)  

DIAL Differential Absorption Lidar 

DLR German Aerospace Agency 

DSTO Defence Science & Technology Organisation 

FIAMS Flinders Institute for Atmospheric & Marine Sciences 

FIAMS/AARG FIAMS Airborne Atmospheric Research Group 

FUSA Flinders University of South Australia 

GPS Global Positioning System 

MNRF Major National Research Facility 

NDVI Normalised Differential Vegetation Index 

NERC/UK National Environmental Research Council (UK) 

NOAA National Oceanic & Atmospheric Administration (USA) 

NOAA/ATDD NOAA Atmospheric Turbulence & Diffusion Division (Oak Ridge/Tennessee) 

PI Principle Investigator 

SAC Scientific Access Committee 

SARDI South Australian Research & Development Institute 

SLFMR Sea Surface Salinity Microwave Radiometer 

SRS Southern Remote Sensing Pty Ltd 

TSLS Trispectral Scanner System 

USAF United States Air Force 

USNRL US Navy Research Laboratory 

UTLS Upper Troposphere / Lower Stratosphere Program (NERC) 
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