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« The southern MetCoOp domain remains sparsely
observed but along the southwesterly moisture-transport
pathway into Fennoscandia.
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* Additional ZTDs from GFZ stations in northern Germany
offer upstream constraints on humidity and temperature
advection, particularly relevant during summer.
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 Two HARMONIE-AROME/SURFEX experiments
(Jun—Aug 2025) were run: baseline vs. assimilation of GFZ
ZTDs.

. Assimilating GFZ data sharpens Figure 3. Plots of RMS of differences between (a) temperature, (b) specific humidity, (¢) zonal wind (u-wind) and (d) meridional wind (v-wind) of CTRL-exp
mid-to-lower-tropospheric moisture structure and GFZ-exp. Blue shading indicates small RMS differences, while warmer colours mark larger discrepancies. The results show that assimilation of GFZ

_ _ ZTDs produces only minor changes, with slightly higher RMS values near the lower troposphere during moist or windy episodes.
(500-925 hPa), improves boundary-layer gradients, and

enhances short-range humidity analyses.
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Components of Zenith Total Delay

Figure 4. Locations of GNSS stations used for computing ZTDs: blue
circles those active in the MetCoOp system, and red circles those from
GFZ, and radiosonde stations by green stars.
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AZTD — AZHD -4 AZWD Figure 1. Allowlisted GNSS stations based on 50 km thinning distance for the

MetCoOp domain, Red circles are locations of GFZ GNSS stations.
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Figure 2. Time series of the root mean square error (RMS) of the differences between CTRL-exp and GFZ-exp for (a) 2-m temperature (K), (b) 2-m specific Mehdi Eshagh; Martin Ridal; Magnus Lindskog

humidity (g kg™"), (¢) 10-m u-wind component (m s™"), and (d) 10-m v-wind component (m s~'). RMS values remain low throughout the period, indicating that
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assimilation of GFZ ZTDs introduces only minor changes to near-surface meteorological fields, with slightly reduced RMS during moist and windy episodes.
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