COMPARISON OF CLOUD CLASSIFICATION METHODS
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Optical Absorption Spectroscopy (MAX-DOAS) analyses. ter [1] was used to classify the algorithm detects continuous clouds. continuous 4 P
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received and analysed to calculate Cloud Camera differ by about 0.8 km. Flgurg 7: Results from the cloud classification
algorithm for the 15th of February, 2025.

the cloud base layer and the aerosol Figure 3: Rooftop

METHOD 1: CLOUD CAMERA layer height used for the intercom-  ceilometer, located next to 9 ® We found a strong temperature inversion
parison. the Cloud Camera and = 8 2 in a nearby balloon sounding on this day!
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The Cloud Camera is a set of two cameras, taking pictures in — 6 5
both the Infrared (IR) and visible (VIS) spectral ranges. In order to Z 4 10§
retrieve altitude information from the IR image (a), the greyscale ] < ., = £
value of each pixel was first converted into a temperature using METHOD 3: MAX-DOAS ) T r— () POSSIBLE SOURCES OF
laboratory measurements (b) to produce the corresponding tem- L — e, 2 B % O s Y 2 % UNCERTAINTY
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perature image (c). The temperature was then converted into , Time [UTC]
: : : . : . a MAX-DOAS instrument. It per- 3= » Surface temperature Ty (d).
a corresponding altitude using the following linear relationship . ' Figure 6: Timeseries of the cloud cover altitude :
(d)- formed elevation scans from -2° to histograms (red) and Ceilometer cloud bottom > Temperature profile estimated by at-
' 1 W/ Lk 182°, and was located next to the altitude (blue) for the 15th of February, 2025. mospheric lapse rate I' (d).
h = r (T —To) Figure 1: Cloud Camera other two instruments. e Additionally, the background marks daytime » Temperature calibration (b).
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with the atmospheric lapse rate I = —6.5 (- and the ground  of 30° drawn in. Egnp:;%rrri?t:rrlr? Egi(f(;ogg SJE;SC; Figure 4 Photograph of _ describes the ground temperature timeseries. [5] > CGreyscale brightness (a).

temperature Ty. This produces the altitude image (e), which can then be displayed as a » IR camera limitations (a).
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(f) Histogram showing the (e) Resulting altitude of clouds (d) Linear relationship between 5 5 PR 5 ° 5 ; ‘o, o, "o, 9, vo, "o, ‘o, ‘o, o, struments.
relative amount of each altitude. and background. temperature and altitude. Q Q Q S Q N Q < < Time [UTC] » Sudden altitude increase from
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Figure 2: Workflow example from raw IR image to cloud cover histogram for the 14th of February, 2025. For . . N . Figure 8: Altitude timeseries analczgous to fig. 6 for 12:00 UTC to 15:00 UTC.
the linear relationship between the temperature and the altitude a ground temperature of Ty = 1.1 °C was Figure 5: Relative frequency of the sky conditions during the the 2nd of March, 2025 (T = 4.2 °C).
assumed, based on the average ground temperature for that day. This line was plottet in red while blue and measurement period. Red denotes continuous cloud cover, grey marks
green describe Ty == 10 °C respectively. brokgn clouds and cloud holes, qnd blug indicates a clear sky. The two
markings correspond to a day with continuous cloud cover (left) and a
day with mostly clear sky (right).
CONCLUSION & OUTLOOK
CITATIONS » Cloud detection successful with all three methods.
[11  OTT HydroMet Fellbach GmbH. (2016). Lufft ceilometer chm 8k. https://www.lufft.com/products/cloud-height-snow-depth-sensors-288/lufft-ceilometer-chm8k-2405 » For the IR camera clear sky is misinterpreted as high altitude clouds.
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