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The ZOtino Tall Tower Observatory 
(ZOTTO) is located in central Siberia 
near the village Zotino (60° 75' N, 89°
38' E) at the Yenisei river. To explore 
the boreal ecosystem, the atmospheric 
gases CO2, CH4, CO, N2O and O2 were 
measured from November 2005 to 
June 2007 [1].

In April 2009 ZOTTO was equipped 
with a robust and easy to maintain CO2

and CH4 measurement system [2].

Introduction

Summary

Stability

References
[1] Kozlova et. al., GBC, 2008
[2] Winderlich et al., AMT, 2010

Empirical H2O corrections for dilution 
and pressure broadening effects

• Quadratic fit achieved from various 
laboratory experiments:
[cwet] / [cdry] = 1 – a * [H2O] – b * [H2O]²

• Calculate dry gas concentrations [cdry] 
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ZOTTO plumbing scheme outline since April 2009
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Calibration every 100 hrs.
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 Precise and stable analyser
 Stable calibration
 No drying of sample necessary
 Excellent precision / accuracy:

0.04 / 0.09 ppm CO2 0.3 / 1.5 ppb CH4 (WMO rec.: 0.10 ppm CO2 and 2.0 ppb CH4)
 Air buffer volumes provide smooth data series from 6 tower heights with 1 analyser
 Low maintenance and calibration gas consumption
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ZOTTO
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http://gaw.kishou.go.jp/wdcgg/

Flask validation
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The water corrected and 
calibrated time series can be 
validated against flask 
measurements. The air buffers 
in the ZOTTO setup smooth 
the data series with a time 
constant of 37 min (in grey) 
and do not yet represent the 
full variability of the in-situ 
measurements of the flasks. A 
mathematical correction can be 
applied to estimate the in-situ 
signal (in red) to finally 
compare it to the flask data.
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The temporal integration of 
the atmospheric signal in 
the buffer volumes has the 
advantage that each line is 
representative for the full 
time. While the in-situ data 
has high variability, the 
buffered signal is much 
smoother than the in-situ.

Stability (left): The stability of the analyzer can be seen in the raw signal of the calibration tanks. The drift in the dry signal is less 
than 0.06 ppm per year for CO2 and less than 1 ppb per year for CH4.
Calibration (above): After calibrating the system, the 4th tank (“target”) is used to monitor the stability of the calibration system. The 
on-site results (in blue and red) are in line with the calibration results from the Jena laboratory (in grey).

Buffer volumes

Data

• Picarro ESP-1000 analyzer 

• Measurement of 6 height levels with one 
instrument
• 8 l buffer volume in each line act as analog 
integrator

• Calibration every 100 h

 Smoothed quasi 
continuous measurements 
of CO2, CH4, and H2O mixing 
ratios for each height level


