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3.The added value of isotopologue observations. 

� H2O-vs.-į'�SORWV�RI�the 3 sensing instruments from 
extratropical and tropical air mass origins are shown below. 
� The data set were binned in increments of  500 ppmv . 
� Mean values and 98% of confidence interval  are shown. 

Conclusions: 
 The first comparison between D MUSICA observations at the Izaña Observatory shows  

a good agreement (R~0.75). 
 The instruments observe similar systematic differences between the isotopic fingerprints 

of tropical and extratropical middle/upper tropospheric water vapour (confidence level of 
98%). Tropical middle/upper tropospheric water vapour is significantly more enriched in 
HD16O than extra-tropical middle/upper tropospheric water vapour. 
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The main goal of the project MUSICA (Multiplatform remote Sensing of Isotopologues for investigating the Cycle of Atmospheric water) is the generation of a quasi global tropospheric water vapour 
isototopologue dataset of a good and well-documented quality. Therefore, ground- and space-based remote sensing observations (NDACC-FTIR and IASI/METOP) are combined with in-situ 
measurements (Picarro L2120-I). Here we trace back the remote sensing data to the continuously calibrated in-situ data. 

First tropospheric į'�GDWD�REVHUYHG�E\�JURXQG- and space-based remote sensing 
and surface in-VLWX�PHDVXUHPHQW�WHFKQLTXHV�DW�086,&$¶V�principle 

 reference station (Izaña Observatory, Spain) 
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1. Location and instrumentation.  Picarro L2120-i IASI: sensitivity mainly in the middle troposphere. 
3UHFLVLRQ§���Å��IRU�+2O: 10-30%) 
 
FTIR: can distinguish between lower and middle/ 
upper  troposphere. 
3UHFLVLRQ§���Å��IRU�+2O: 1-2%) 

IASI 

FTIR 
Picarro: Influenced by the upslope flow prompts the mixing 
between MBL and low FT during daylight. 
3UHFLVLRQ������Å�DW����SSPY����Å�DW�����SSPY������+]�� 
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2. Measurement-to-measurement validation: FTIR-vs.-Picarro. 

� Assuming that each system measures the same air mass under FT and MBL conditions, in the case of mixing 
į'FTIR and į'Pic follow the next equation. The error on į'FTIR and į'Pic,c is depicted in Figure B and the inter-
comparison in Figure C.  

� FTIR validation is carried out by comparing the FTIR at 2.400 m a.s.l. with the in-situ (Picarro) data. Figures 
A1) and A2) show the H2O-vs.-į' relationship for FTIR and Picarro 10¶ averaged common data set. 
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1  Packaging List 

 

  

 

One power supply cables and one network cable (10 m) are delivered with CE376 control 

unit.  

• Backscattered signal: from 8 km during 
day to > 20 km at night

• Depolarization channel at 532 nm 
• Instrumental corrections:

Afterpulse, deadtime, overlap, 
background subtraction, range 
correction

• Eye-safe LiDAR compact elastic backscatter LiDAR
• Two pulsed lasers at 532 nm and 808 nm
• Biaxial system. Field of view:

- 532 nm: 50 μrad for emission and 120 μrad in reception
- 808 nm: 230 μrad for emission and 260 μrad in reception

• 15 m range resolution and 1 minute integration time

The CIMEL CE376-GPN micro-Lidar at Izaña Site

Specifications of the CE376-GPN micro-Lidar

Motivation      Low-cost polarization LiDARs are emerging tools to monitor the distribution and properties of aerosols at 
regional and global scales. We present the performance of a compact CE376 micro-pulse LiDAR for aerosol characterization in 
the low free troposphere. 

The Site
• The CE376 is installed at 2368 m a.s.l. at the Izaña Atmospheric 

Research Center (Tenerife, Canary Islands, Spain)
• Site representative of low free troposphere conditions of the 

Subtropical North Atlantic Region.
• On the top of a mountain platform on a dorsal ridge
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Izaña, 2367masl
Tenerife

Location of Izaña site

Scheme of CE376-GPN



Volume depolarization ratio from CE376. Comparison with MPL-4B
• In August 2021, the CE376 overlapped at Izaña with a MPL-4B from MPLNET (https://mplnet.gsfc.nasa.gov).

• The volume depolarization ratio (VDR) product of the CE376 and MPL-4B were compared: 
- A general good agreement, with differences <1% 1min-VDR profiles, was observed.
- Only in the region of incomplete overlap, at VDR > 0.15, differences up to 5% where observed. 
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CE376

MPL44261

223 m

The LiDARs were located at 2268 m a.s.l., 
223 m apart during the campaign.

VDR at 532 nm obtained with the a) CE376-1510400, b) the MPL-44261, c) AOD at 
532nm and 808 nm and AE at 532-808 nm computed from AERONET.



Case 1. Retrieved aerosol properties during Saharan dust events

During August 2021, Izaña was frequently impacted by Saharan dust particles. Between the 14th and 19th of August the Saharan 
Air Layer reached up to 7.5 km height.
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Range corrected signals (RCS) at 532nm and 808 nm, volume depolarization ratio (VDR) at 532 nm 
from the CE376, and AOD at 532nm and 808 nm and AE at 532-808 nm computed from AERONET on 

14th-16th Aug. 2021.

FLEXTRA-ERA5 
backtrajectories arriving 
to Tenerife on Aug. 15th

2021 at 6h UTC (C. 
Marrero, AEMET).

RCS, backscatter (BCS) and extinction coefficients (Ext) at 
532 and 808nm, lidar AE at 532-808 nm, and VDR and 

particle linear depolarization ratio (PLDR) on Aug. 15th 2021 
at 07:59 UTC.
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FLEXTRA-ERA5 backtrajectories arriving to 
Tenerife on Sep. 24th 2021 12h UTC (C. Marrero, 

AEMET).

Case 2. Retrieved aerosol properties during the eruption of Cumbre Vieja

Izaña site also witnessed the eruption of the Cumbre Vieja volcano (La Palma, Canary Islands) last fall (2021).
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Range corrected signals (RCS) at 532nm and 808 nm, volume depolarization ratio (VDR) 
at 532 nm from the CE376, and AOD at 532nm and 808 nm and AE at 532-808 nm 

computed from AERONET on 22nd-24th Sep 2021. RCS, backscatter (BCS) and extinction coefficients (Ext) at 532 and 808nm, 
lidar AE at 532-808 nm, and VDR and particle linear depolarization ratio 

(PLDR) on Sep. 24th 2021 at 15:30 UTC.
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Clouds of SO2 from the RGB 
satellite travelling from Cumbre Vieja 

to Izaña (Sep. 24th, J.J. Bustos, 
AEMET).



Conclusions 
• We present the first results on aerosol characterization at North Atlantic low free troposphere provided by the CIMEL 

CE376 GPN micro-LiDAR.

• We show two dust scenarios: Saharan dust particles and volcanic emissions from the Cumbre Vieja volcano. 

• The VDR profiles from the CE376 and the MPL-4B from MPLNET showed good agreement (differences <1% in 1min-
VDR profiles). Only in the region of incomplete overlap, at VDR > 0.15, differences up to 5% where observed.

• The VDR at 532 nm, aerosol backscatter and extinction at 532 and 808 nm, and AE for 532-808 nm retrieved profiles 
show the good performance of the micro-LiDAR CE376. 

• Future work on the 808 nm channel will provide new insights of the possibilities of this instrument for atmospheric aerosol 
characterization in remote sites.
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