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Figure S1. Overlap function of CL61 in Vehmasmäki, Hyytiälä and Kenttärova.

Figure S2. Background noise in Kenttärova measured during (a) daytime conditions (5 March 2024 from 00:00 to 02:00 UTC), (b) termina-

tion hood measurements (5 March 2024 from 14:00 to 15:00 UTC), and (c) nighttime conditions (6 March 2024 from 20:00 to 22:00 UTC).
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Figure S3. Study case on the effect of laser power percentage on the β′ in Lindenberg. (a) on 7 March 2024 20:00 to 23:00 UTC with laser

power percentage at 80 %, (b) on 2 December 2024 20:00 to 23:00 UTC with laser power percentage at 10 % and (c) Their average profiles

from 20:00 to 23:00 UTC.

Figure S4. Termination hood profiles at various internal temperatures (color-coded) across different sites. In Vehmasmäki: (a) µ∥β′ , (b) σ2
∥β′ ,

(c) µ⊥β′ , and (d) σ2
⊥β′ . In Hyytiälä: (e) µ∥β′ , (f) σ2

∥β′ , (g) µ⊥β′ , and (h) σ2
⊥β′ . In Kenttärova: (i) µ∥β′ , (j) σ2

∥β′ , (k) µ⊥β′ , and (l) σ2
⊥β′ .
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Figure S5. Termination hood profiles at various internal temperatures (color-coded) across different sites only up to 1000 m range. In

Vehmasmäki: (a) µ∥β′ , (b) σ2
∥β′ , (c) µ⊥β′ , and (d) σ2

⊥β′ . In Hyytiälä: (e) µ∥β′ , (f) σ2
∥β′ , (g) µ⊥β′ , and (h) σ2

⊥β′ . In Kenttärova: (i) µ∥β′ , (j)

σ2
∥β′ , (k) µ⊥β′ , and (l) σ2

⊥β′ .

Figure S6. Data from Kenttärova 3 October 2023, averaged from 11:00 to 15:00 UTC showing (a) ⊥β′, (b) ∥β′ (c) δ.
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Figure S7. Data from Kenttärova 26 September 2023 (a) ∥β′, (b) Fourier transform in the time domain of ∥β′ (c) ⊥β′, (d) Fourier transform

in the time domain of ⊥β′, (e) laser temperature, (f) Fourier transform in the time domain of laser temperature.
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Figure S8. Monthly calibration factor C (in red) obtained from the cloud calibration method on Vehmasmäki CL61 data. The red line

represent the theoretical values of ηS for droplet effective diameters 8-20 µm. The shown calibration factor value was applied.
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Figure S9. Monthly calibration factor C (in red) obtained from the cloud calibration method on Hyytiälä CL61 data. The red line represent

the theoretical values of ηS for droplet effective diameters 8-20 µm. The shown calibration factor value was applied.
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Figure S10. Monthly calibration factor C (in red) obtained from the cloud calibration method on Kenttärova CL61 data. The red line

represent the theoretical values of ηS for droplet effective diameters 8-20 µm. The shown calibration factor value was applied.
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Figure S11. Monthly calibration factor C (in red) obtained from the cloud calibration method on Lindenberg CL61 data. The red line

represent the theoretical values of ηS for droplet effective diameters 8-20 µm. The shown calibration factor value was applied.
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Figure S12. Averaged backscatter profile from Lindenberg (a) 3 March 2024 16:30 to 17:00 UTC at laser power 80 %, (b) 16 November

2024 16:30 to 17:00 UTC at laser power 10 %.
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Figure S13. Example of uncorrected and corrected profiles in Kenttärova, averaged from 4 June 2024 13:00 to 13:10 UTC. (a) β′ (instrument

provided), β′
v (bias corrected and calibrated), βp, (b) σ2

β′
v

, σ2
βp

, (c) δ (instrument provided), δv (bias corrected and calibrated), δp, (d) σ2
δv ,

σ2
δp .

Figure S14. Window condition in Vehmasmäki.
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