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Figure 1: The FZK-ENDURO aircraft (ph. K. Bednarek, IGF UW)

Answers to issues addressed in comments of Dr Wolfgang Junker-
man dated Sep. 26th 2007

Necessity for being more specific in the tasks for the aircraft operations,
suggestion of performing the measurements from Austrian airfields St. Jo-
hann, Lienz and Zell am See.

The hereby note outlines a possible flight planning scheme in the specific location of the SkiCircus Resort
/ Berchtesgaden National Park vicinities (fig. 2). Two of the suggested airfields (St. Johann and Zell
am See) are taken into account for deployment of the ENDURO aircraft (fig. 1).

Location of a ’reference valley’ vs. range of the aircraft, slowness of the
aircraft as a disadvantage in long distance

Reference valley should be within the nearest proximity of the snow-making one, as comparison is
becoming affected by more and more factors with increase of distance.
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A valley laying withing the Berchtesgaden National Park (Germany) is suggested as it is expected
to fulfil the assumption of unperturbed natural environment.

Such choice helps as well not to waste flight-time for ferry legs- the park is located in a 25km distance
from both considered airfields.

The measurements over a national park are a strong advantage for the emergency scenario of the
data analysis. In case of failure of the snow-making impact observations, the air-quality comparison is
well justified having sampled the air over a clean forest and urbanised areas.

Estimation of required spatial resolution (3D) and quality (resolution of the
sensors) of the measurements, slowness of the aircraft as an advantage for
contour flying

With 1Hz or 10Hz time-resolution of the measurements and the 20m
s

aircraft velocity, a 20m or 2m
horizontal resolution is achieved, what is applicable for the expected spatial magnitude of snow-making
systems impact (as they are designed to cover pistes of a typical width with the same order of magnitude).
The more vertical levels achieved the better, having in mind numbers between 4 and 8.

Definition of possible flight patterns, special permit for flying below safe
altitude issue

The 10-hour EUFAR credit is proposed to be divided into 3 flights. All flights could be performed within
a triangle of three sides of approximate length of 40km (defined by St. Johann and Zell am See airfields
and the far end of the national park). Flights would be preferably performed from the St. Johann
airport as both approach and first ascent can yield valuable data- St. Johann ski station is equipped
with snow-making system.

In order to allow judgement, if comparison between the three flights is possible (provided a relatively
similar atmosphere state), a vertical sounding-leg should be performed on each flight.

A 6m
s

ascent rate of the aircraft defines the sounding time for less than 10 minutes (to reach a level
between 2500m and 3500m).

Flight planning should take into account the need of having similar ”flight level vs. ground level”
combinations both in natural and snow-making affected cases to allow direct comparison.

The lowest altitude for the flights should be defined with awareness of

• aircraft limitations

• complicated terrain

• presence of ski-lift and electricity line pylons, ropes and wires

• ATC allowance.

The altitude is expected to be proposed by aircraft operator.
The exact flight profile planning is kept for future co-operation with the aircraft operator and the

group of students to be gathered via the EUFAR ”Join an existing campaign” opportunity as suggested
in the initial proposal.

a rough estimate of the additional water budget due to snow production,
(the scale, timing and magnitude of the expected effects)

One of the campaign motives is rooted in the lack of known estimation of the magnitude of water
budget alteration in scientific literature. Such estimates are preset in press however in a very imprecise
form (what was quoted in the initial proposal). However, the campaign is expected to provide just a
qualitative proof of the phenomenon, not a quantitative result.
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