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a ventilated casing located near the camera, provide in situ meteorological information improving the estimation 
of clear atmosphere radiance. An embedded computer is used to acquire and upload the data on a server for 
measurement processing. The LWIR atmospheric window from 8µm to 13µm is well suited for cloud observation. 
Cloud emission is high to present a strong contrast with a clear sky radiometric signature. A thermal infrared 
imager has the advantage of directly detecting cloud emission rather than relying on reflected and scattered 
sunlight in the case of visible or near-infrared observation systems. Thus, cloud detection performance does 
not depend on the illumination of the cloud cover by the Sun, enabling continuous night and day observation. 
Benefits of using a thermal camera are particularly obvious when you look in the Sun's direction. The pixels 
of visible cameras tend to be saturated, which distorts any relevant information regarding cloud presence. In 
contrast, Sky InSight shows a very limited saturated region. The accompanying software, provides a cloud image 
(Fig. 4 right) every 30 seconds (a higher rate is also possible) as well as the result of the automatic and real-time 
cloud fraction calculation in okta. Other parameters such as cloud optical depth and altitude of clouds are also 
provided in real time. 

3.3 Cimel Aerosol photometer 

Although the effect of aerosol concentration is not a primary attenuation parameter (fade is typically less than 
1 dB) for optical communications, it is still important to characterize them at ground station (GS) and account 
for aerosols in the system's link budget. Composed of particles and droplets suspended in the atmosphere, the 
aerosol density in the atmosphere can vary significantly according to location and time of year. For example, an 
optical ground station located on Tenerife would experience large transmission losses due to the Calima (Saharan 
dust) events that occur periodically in the spring and summer months. 

The Cimel§ CE318 photometer is a reference for automatic multispectral atmospheric photometry. 
Developed for NASA in 1992, it was constantly improved to meet the growing requirements of AERONET 
(AErosol RObotic NETwork), the worldwide federation of networks dedicated to the measurement of 
atmospheric aerosols and federated by NASA. Other independent networks such as SKYNET, CARSNET, and 
SONET also operate CE318 photometers. The latest version, the CE318-TL9, takes advantage of cutting-edge 
technologies to improve metrological performance and facilitate operations. AERONET decided in 2015, after full 
validation, to accept only the CE318-T for new photometers entering the network. The CE318-T performs Sun, 
sky and lunar light measurements, for the retrieval of essential physico-optical parameters: Aerosol Optical Depth 
(AOD), Volume Size Distribution (VSD), complex refractive index (n), shape factor and water vapor content. 
The high sensitivity tracking, detection chain and internal data processing result in enhanced measurements. 
Flexible communication and solar autonomy allow easy operation both on fixed sites and temporary locations. 

The new Sun-sky-lunar Cimel CE318-TL9 photometer has been developed by the Cimel company improving 
the tracking precision in order to perform both daytime (Sun) and nighttime (Moon) measurements and providing 
additional and enhanced operational functionalities. The CE318-TL9 is based on a new control unit and a new 
four-quadrant system in the sensor head. The CE318-TL9 presents higher signal-to-noise ratios (better than 
60 dB) to capture not only the daytime radiation from the Sun but also the limited energy during nighttime 
reflected by the Moon, and therefore it is able to provide valuable information of aerosols and water vapor 24h 
a day. The new CE318-TL9 performs measurements at an approximate field of view of 1.290 at ten nominal 
wavelengths of 1020, 937, 870, 675, 500, 440, 380 and 340 nm, using a silicon photodiode detector, as well 
as additional measurements at 1020 and 1640 nm using an lnGaAs detector. An adjustment has been done 
to provide measurements at optical communication wavelengths (1064nm and 1550nm). This new instrument 
performs three different measurement types: spectral direct Sun and direct Moon irradiance measurements to 
obtain aerosol and water vapor content, and spectral sky radiances to infer aerosol properties from inversion 
during daytime period. This is the reason for applying the term "triple" to this new Cimel photometer. As in 
the standard AERONET version, the CE318-T takes a sequence of three measurements (triplet) every 30s at 
each wavelength. The triplet value is defined as the maximum minus minimum divided by the mean value of 
these three consecutive measurements. It means that each triplet represents the normalized range of these three 
consecutive measurements. At this moment, the triplet information is used to detect and remove clouds as well 
as to check the instrument's stability until a new operative cloud screening is applied. 

https://www.cimel.fr)
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