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Overview

▪ The LIME model input measurements in situ
• Site

• Instrument 

• Laboratory measurements 

▪ Hyperspectral measurements
• Site

• Instrument 

• Laboratory measurements 



The LIME model

• LIME is based upon ROLO model

• Derived using SI-traceable ground-

based measurements acquired with 

CIMEL 318-TP9 photometer from high 

altitude location at Teide Peak and 

Izaña Atmospheric Observatory in 

Tenerife

• Characterization and calibration at NPL 

and University of Valladolid

• Uncertainty computation based on 

Monte Carlo simulations accounting for 

calibration, modelling and 

measurement uncertainties



The Site Tenerife

Barreto et al., 2022

Number of Langley plots 

per month

450 

Langley 

plots in 

5 years!



Measurement principle

• Lunar Langley plots for AOD and TOA lunar irradiance measurements

• Sun Langley plots used for radiometric calibration stability monitoring



The instrument

CIMEL 318-TP9
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Extraterrestrial Irradiance

Ground Irradiance

Proposed wavelengths

▪ New filters: 550 and 780nm
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SI traceability
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Irradiance Responsivity



CIMEL Stability by Solar Langley Calibration

WLN

Extraterrestrial Sun
counts on

23/06/2018

Extraterrestrial
Sun counts
15/03/2022 Difference(%)

1020 628596.4 626432 -0.34

1640 1114638.9 1112269 -0.14

870 882649.8 880983 -0.19

675 1111487.4 1106959 -0.41

440 760622.6 756339 -0.56

500 1026944.7 1022573 -0.43

1020i 805945.7 802153 -0.47

935 827605.4 803760 -2.92

380 129951 1012197*

340 43550.4 842014*

*New filters 780 and 550nm



Linearity and temperature sensitivity

𝑳 𝑽𝐀+𝐁 =
𝑽𝐀+𝐁

(𝑽𝐀 + 𝑽𝐁)

𝑭𝑻 = 1 + 𝑪1,𝒊(𝑻 − 𝑻𝐫𝐞𝐟) + 𝑪2,𝒊 𝑻 − 𝑻𝐫𝐞𝐟
2



Temperature Sensitivity (UVa)

Pico Teide Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Percentile 

98 [°C]
7.7 8.0 8.7 11.7 14.1 16.6 18.7 18.8 15.1 13.0 9.9 7.5

Percentile 

2 [°C]
-9.5 -12.0 -8.1 -5.7 -2.7 1.8 5.0 5.0 1.9 -3.5 -5.9 -8.2

𝑭𝑻 = 1 + 𝑪1,𝒊(𝑻 − 𝑻𝐫𝐞𝐟) + 𝑪2,𝒊 𝑻 − 𝑻𝐫𝐞𝐟
2



The site – Izana Observatory



The instrument

ASD FieldSpec
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Modification for autonomous use  

Fore optics

Solys2 tracker 

with custom 

made software 

for Moon tracking
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Modification for autonomous use 

TE air-to air 

cooler with fan

Enclosure box

Acquisition software 

Hunei and Bialek, 2017
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Additional characterisation SRF 
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Additional characterisation FOV 

0.5°

1°

VNIR detector SWIR 1 detector

SWIR 2 detector
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ASD measured irradiance



▪ Extent Cimel bands into 2.1 um wavelength range

▪ Conduct another 3 months hyperspectral campaign with improved 

fore optics
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Next steps



▪ Moon irradiance hyperspectral measurements provide useful information about 

spectral shape and its variation with phase angle 

▪ Hyperspectral measurements still in R&D mode are always anchored with 

extremely stable multiband CIMEL measurements  
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Conclusions



Thank you!

http://calvalportal.ceos.org/lime
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http://calvalportal.ceos.org/lime
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