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Introduction

Water ice clouds play an important role in the Martian water cycle and climate. They are a major actor in the inter-hemispheric water exchange and affect the radiative structure of the atmosphere, as their crystals absorb and scatter the incoming Solar radiation [START_REF] Clancy | The Atmosphere and Climate of Mars[END_REF][START_REF] Montmessin | The Atmosphere and Climate of Mars[END_REF], and references contained within]. Thus, monitoring the spatial and temporal evolution of the Martian water ice clouds, along with their physical properties (crystals size, opacity) is of importance to improve our understanding and modeling of the current Martian climate.

The Emirates Exploration Images (EXI) instrument onboard Emirates Mars Mission (EMM) "Hope" probe is a UV-Visible framing camera that is imaging the Mars full disk using 6 bandpasses since the beginning of its science phase in May 2021 [START_REF] Jones | The Emirates Exploration Imager (EXI) Instrument on the Emirates Mars Mission (EMM) Hope Mission[END_REF]. With the nadir full-disk observations with limited bandpasses of EXI, we will be able to derive the optical depth of the Martian clouds and observe their global diurnal distribution. Plus, thanks to the Hope orbit, EXI will be able to provide a global view of most of the surface of the planet at all local times in about 10 days [START_REF] Amiri | The Emirates Mars Mission[END_REF][START_REF] Jones | The Emirates Exploration Imager (EXI) Instrument on the Emirates Mars Mission (EMM) Hope Mission[END_REF].

The Atmospheric Chemistry Suite (ACS) MIR channel onboard the ESA-Roscosmos Trace Gas Orbiter (TGO) [START_REF] Korablev | The Atmospheric Chemistry Suite (ACS) of Three Spectrometers for the ExoMars 2016 Trace Gas Orbiter[END_REF] probes the Martian atmosphere in the 2.3-4.2 µm spectral range using the Solar Occultation (SO) technique since April 2018. This observing geometry provided detailed vertical profiles of the atmospheric transmission, which allows us to detect and derive the physical properties of the Martian water ice clouds as a function of the altitude for more than one full Martian Year (MY) up to now [START_REF] Stcherbinine | Monitoring of Martian Water Ice Clouds over One Martian Year with TGO/ACS-MIR[END_REF].

Methods

The ACS-MIR water ice clouds profiles are derived from the position 12 observations (i.e., measurements in the 3.1-3.4 µm spectral range) using the method presented in [START_REF] Stcherbinine | Martian Water Ice Clouds During the 2018 Global Dust Storm as Observed by the ACS-MIR Channel Onboard the Trace Gas Orbiter[END_REF]. For each observed altitude, the measured transmission is converted into extinction coefficient (kext) through a vertical inversion algorithm. Then, these extinction spectra are compared with models for dust and spherical water ice particles in order to constrain the presence and the size of water ice crystals in the atmosphere.

We also use the DISORT radiative transfer code [START_REF] Stamnes | DISORT: DIScrete Ordinate Radiative Transfer[END_REF][START_REF] Stamnes | Numerically Stable Algorithm for Discrete-Ordinate-Method Radiative Transfer in Multiple Scattering and Emitting Layered Media[END_REF] through the pyRT DISORT Python module [START_REF] Connour | pyRT DISORT: A pre-processing front-end to help make DISORT simulations easier in Python[END_REF] to retrieve the optical depth of the water ice clouds from the I/F reflectance at λ = 320 nm measured by EXI. Due to the SO observing geometry of ACS-MIR, the water ice clouds profiles are acquired close to the planet terminator, so these locations are associated with high incidence (and possibly emergence) angles (typically about 70°-80°). Thus, we will use the pseudo-spherical correction for curved atmosphere that has been implemented in version 4 of the DISORT code [START_REF] Stamnes | DISORT: DIScrete Ordinate Radiative Transfer[END_REF]. And in order to strengthen the retrieval of the optical depth for high incidence angles as it remains a tricky problem, we will also compare the values returned by the DISORT code with the results of a Monte Carlo radiative transfer code.

Preliminary results

Up to August 2021, we have identified two couples of EXI/ACS-MIR observations for which the location of the ACS-MIR profile is visible on the EXI image, with less than 2 hours of difference between the observations. Figure 1 presents for these two observations the I/F reflectance at λ = 320 nm measured by EXI (panels a & b) along with the r eff & kext vertical profiles derived from the ACS-MIR observations (panels c & d).

We observe that clouds are present in both cases, and well detected by the two instruments. The altitude and particle size of the water ice clouds detected in the ACS-MIR profiles are typical of the observed season and latitude regarding the global ACS-MIR dataset [START_REF] Stcherbinine | Monitoring of Martian Water Ice Clouds over One Martian Year with TGO/ACS-MIR[END_REF]. Regarding the EXI optical depth, it is ∼ 0.03 for the first observation (Ls = 43°, lat = 43°S, cloud at 30-40 km) and ∼ 0.2 for the second one (Ls = 76°, lat = 61°S, cloud at 10-15 km). Thus, the optical depth of the lower polar cloud is larger by one order of magnitude than the tropical one, while its extinction at 3.2 µm and the average size of its crystals is larger too. We also observe a difference of about one order of magnitude between the kext values of both clouds, as it remains lower than 

Conclusion & Perspectives

We present here the preliminary results of the first simultaneous observations of Martian water ice clouds with the EXI and ACS-MIR instruments. With its full-disk observations, EXI will allow us to monitor the Martian water ice clouds at a global scale through their integrated optical depth, while ACS-MIR provides locally the vertical structure of the cloud's physical properties within the atmosphere. Thus, the comparison with ACS-MIR profiles will provide additional insight for the study of water ice clouds with EXI. Indeed, these coupled observations may provide reference points to link the EXI optical depth with the properties of the Martian water ice clouds.

We have only identified 2 sets of cross observations between EXI and ACS-MIR over the first 3 months of EXI operations, but as both instruments will continue to operate over the upcoming months and years, we hope to increase this dataset with future operations.

Figure 1 -

 1 Figure 1 -Co-observation of Martian water ice clouds by the EXI and ACS instruments. a. & b. EXI reflectance at 320 nm, the red stars indicate the position of the ACS-MIR profiles. & d. Corresponding ACS-MIR vertical profiles of the retrieved water ice crystal sizes (left) and the atmospheric extinction at 3.2 µm (right). The light blue areas represent the altitudes where water ice clouds have been identified.
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