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ResultsObjective

Figure 1: Time series of (a) PW and (b) Tb. Frequency histograms of c) PW and d) Tb. e) PW versus Tb. The dashed

exponential curve describes the non-linear relationship between PW and Tb, f) Frequency histogram and boxplot

(inset) of the PW differences (ΔPW = PWmodel - PW).

✓ PW and Tb exhibit similar temporal patterns and they are highly correlated. PW ranges from 4.4 to

29.1 mm, with an average of 14.9 mm. Tb ranges from –79.3 to –3.1 oC with an average of –42 oC.

✓ The systematic error is 0.04 mm, the dispersion error is 1.91 mm (12.8%) between the modeled and

observed values.

✓ ΔPW is described by two near-normal statistical distributions (central tendencies at ~–1 and1.5 cm)

1 Laboratory of Atmospheric Physics, Physics Department, University of Patras, Patras, Greece
2 NILU-Norwegian Institute for Air Research, P.O. Box 100, 2027 Kjeller, Norway

*Correspondence: athanarg@upatras.gr

Data & Methodology

Measurement site:

Laboratory of Atmospheric 

Physics, University of 

Patras, Greece

PW measuring 

instrument: 

Portable Microtops II 

(MII) sun-photometer

Thermal infra-red

camera:

Mobotix #73 (M73)

Data Coverage:

02/2022 – 09/2022

This study investigates the link between precipitable water (PW) and zenith-point temperature (Tb) retrieved via thermal

images from a high-cost thermal camera under clear sky conditions.
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Extraction of zenith-point temperature (Tb) from thermal infra-red images:
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Temporal synchronization

(PW, Tb) pairs considering M73 images (tM73) within a ±60 

min window centered around the MII timestamps (tMII).

𝚫𝐭𝐢𝐣 = 𝐭𝐌𝐈𝐈,𝐢 − 𝐭𝐌𝟕𝟑,𝐣 , 𝐢 = 𝟏,… , 𝐭𝐌𝐈𝐈,𝐢 & 𝐣 = 𝟏,… , 𝐭𝐌𝟕𝟑

Non–linear modelling

𝐏𝐖 = 𝐟 𝐓𝐛 = 𝐚𝐞𝐛𝐓𝐛

The coefficients a, b are estimated through the 

Levenberg-Marquardt minimization method. 
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