
Temperature measurements using Rayleigh Lidar 

• Required pure molecular 

scattering 

• Density and pressure are 

relative measurements 

• Temperature is absolute 
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Temperature profile evolution during one night 

2. Gravity&waves&

2.1. Gravity&wave&characterization&from&NDACC&Rayleigh&lidar&data&at&Haute3

Provence&Observatory&

As presented in the introduction, Rayleigh lidars produce accurate observations with high 

temporal and vertical resolution, well adapted for studying atmospheric GWs. Rayleigh lidars 

provide vertical profiles of the total density of the atmosphere from about 30 to 90 km 

depending on the signal-to-noise ratio, and are powerful tools for studying atmospheric 

perturbations. Lidar measurements are performed continuously at OHP since late 1979 (in the 

beginning, the vertical resolution was 0.3 km, and it has been improved to 0.075 km since 

1994.  

Another powerful Rayleigh lidar has been set-up recently at Maido Observatory. This new 

high-altitude atmospheric Observatory is located in the Western part of Reunion Island (21°S, 

55°E) and benefits from very favourable weather conditions for lidar observations. The 

operations began in 2013 (Keckhut et al., 2015). Fig. 4 shows a series of temperature profiles 

reaching above 80 km in only 15 minutes of integration, which illustrates the potential of the 

lidar for GW studies. The propagation of wavy structures due to GWs is clearly visible, 

especially in the stratosphere. The temperature anomaly (deviation from the nightly mean 

profile) allows following the downward propagation of long period GWs during the 8 hours 

of observations (Fig. 5). This downward propagation of the wave phase is expected for GWs 

generated in the troposphere, the vertical direction of propagation of the wave phase being in 

opposite to the direction of propagation of the wave energy (Wilson et al., 1990).  

 

 

Fig.&4!Consecutive!lidar!temperature!profiles!at!Maïdo!Observatory!on!21!November!2013.!Each!
profile!is!integrated!during!15!minutes.!A!5!K!shift!is!applied!between!two!consecutive!profiles!
for!visibility.!
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Temperature anomaly: gravity wave propagation  
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