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Motivation

» Precise representation of water vapor across the upper troposphere lower
stratosphere (UTLS) is crucial for numerical weather prediction

»Moist model bias in the lower stratosphere (>50%) [1-3]
» Contradictory findings where made about its vertical structure, especially at high altitudes [3]
»0Ongoing discussion of the origin of the bias

Research Questions

l.  How is the shape of the vertical structure of the LS moist bias in ERAS,
particularly at high altitudes above its maximum?

Il. Is there a connection between the vertical structure of the bias and chemically
classified UTLS air masses?

# Contact: Konstantin.krueger@dir.de
DLR

Slide 2 24th May 2022 S




Water vapor lidar data set
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The vertical structure of the bias

Mean profile of bias in tropopause relative coordinates
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Relationship between the bias and air masses

»H,O and O, data are used to chemically distinguish tropospheric,
stratospheric and mixed air masses [4]
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»Bias Is strongest in the mixed air layer
» Significant weaker bias for tropospheric or purely stratospheric air
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Conclusion

We used a comprehensive data set to study UTLS moisture distribution in ERAS
»High accuracy, high vertical and horizontal resolution
»High data availability across the entire UTLS, also at high altitudes!

1. How is the shape and the variability of the vertical structure of the moist bias In
ERAS, particularly at high altitudes in the LS?
»Robust evidence of a decrease of the bias beyond its maximum
»Bias stronger in summer and vertically deeper in trough situations (not shown)

2. Is the vertical structure of the bias related to UTLS air masses?
»Bias is strongest in the mixing layer, while being week in ,purely”
tropospheric/stratospheric air.
» This Is a strong indication that overestimated mixing and transport processes
lead to an excessive transport of moisture into the LS and foster the bias
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Supplementary Material

# Contact: Konstantin.krueger@dir.de g
DLR Y/’

Appendix 24th May 2022




H,O and O, observations in Tracer-Tracer space

Histogram of observations Air mass classification
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» Tracer-Tracer distribution would provide L-shape in ,non-mixed” UTLS
» Classification of three air masses following Schafler et al. (2021)
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Connection of the bias and UTLS air masses

Bin-average bias Bin-average TP-relative altitude
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»Bias increased in the mixed air layer while being week Iin the
tropospheric/stratospheric air masses
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