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/ 4 | ERA5 and M10 relative humidity comparison above Trappes (France)
* Monthly-mean vertical profiles of relative humidity (RH) provided by M10 (MeteoFrance), M10 (GRUAN), and ERAS5 (Fig. 3) indicate that
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conditions at local scales and notably on the saturation of water vapour with respect to ice. However, at their altitude of formation (around (right figures). _ N _ . _ _ _

10 km), few reliable measurements of the water vapour are available. The aim of this work is first to evaluate the capacity to get reliable « The distributions of relative humidity values in the zone of potential cirrus/contrail formation between 200-300 hPa (Fig. 4) show that M10 Syt e G50 i 200 (R s levels, ERAS ke ey (R4

radiosondes measurements in this altitude range and second to present a methodology allowing to study contrails from full-sky camera (GRUAN) presents more wet situations than ERAS(ECMWF) and M10(MeteoFrance) between 50-100%.

: : : _ reanalysis show higher monthly wet values compared to
Images and lidar measurements in the framework of the European project BeCoM. /

M10(MeteoFrance) analysis, ranging between 50-100% for the Nimes site.
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« ECMWF ERAS SpeCiﬁC humldlty at 1 hour time-resolution on 137 vertical levels at 0.125° horizontal resolution. g ggg ] g ggg ‘ 0.03 | 0.03 |  ERADS5 shows that there is Supersaturation every time a persistent contrail
 Images from full-sky camera (EKO, SRF-02) located on the roof of the LaMP building at 45.76°N and 3.11°E to identify contrails gao0) g g0 4 0.02 0.02 occurs In the cases studied on June 2, 2023. It also shows that there iIs no
with a two-minutes time-resolution. 2 600 | £ 600 0.01 . 0.01 . supersaturation when a non-persistent contrail forms (Tab 1).
- Aircraft position records every second with an ADS-B system within a 50-km radius from the camera. “eo| | “ a0l | - . oo  The Lidar can identify contrails, allowing for the determination of their
« Aerosols and clouds measurements by the Rayleigh-Mie and Raman COPLid LIDAR (located at 63 m of the camera) at 355 nm, 532 20,25 40 60 so °° 20 40 60 80 I - e -V, CO e horizontal and vertical extent shortly after their formations (Fig 7).
nm and 1064 nm (backscatter and depolarization) and water vapor measurements at 407 nm at 1-minute time resolution and 7.5 m Rree) e vig 4 : Distribution of Rl rar ol Combination of these instruments on a larger dataset will allow to investigate
vertical resolution (Peyrin et al., 2023). M10(MeteoFrance)(red) , ERA5 (blue) and M10(GRUAN)(green) for M10(GRUAN)(green) for the month of July 2022 at 200-300hPa.
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Fig 3 Monthly mean vertical profiles of relative humidity provided by
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3 | ERA5 and M10 relative humidity comparison above Nimes (France) 5 | Contrail observed over Clermont-Ferrand in June 2, 2023

 Monthly-mean vertical profiles of relative humidity (RH) provided by M10 (MeteoFrance) and ERAS (Fig. 1) indicate that the mean To investigate contrail formation observed over Clermont-Ferrand (France), contrails are first identified on the full-sky camera (Fig 5). Then the aircraft responsible of the contrail is identified with the ADS-B system. Relative humidity is
RH from ERAS (ECMWF) is lower than that from M10, with slight differences observed between noon (bottom figures) and provided by ERA5 (ECMWF) at the altitude of the aircraft (Fig 6). LIDAR measurements provide backscatter signals as a function of time and altitude and allows to determine the contrail extension (Fig 7).
midnight (top figures), and between January 2022 (left figures) and July 2022 (right figures).
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Fig 1 : Monthly mean vertical profiles of relative humidity provided by Fig 2 Distribution of RH for ERAS5(ECMWF)(blue) and fime Time
M10(MeteoFrance) (red) and ERA5(ECMWEF)(blue) for Nimes site. M10(MeteoFrance) (red) for the month of July 2022 at 200-300hPa) for Fig 7 : Lidar backscattered polarized signal at 355 nm for the 2" of June 2023 (left) and zoom on the contrail signature observed on (right). The five persistent

Nimes site.

contrails listed in table 1 are circled in red.
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