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Introduction

In this study, we aim to improve the numerical weather models
(NWMs) by assimilating both airborne and ground-based GNSS ZTDs
using WRF model. We obtained airborne GNSS zenith total delays
(ZTDs) from an unmanned aerial vehicle (UAV) and ground-based
GNSS ZTDs from static stations. We then designed various cases,
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WREF settings

v' NCEP GFS products, 0.25°%0.25°, 3 hour forecast.
v' Three domains, with spatial resolution of 9 km, 3 km, and 1 km (Fig. 2a).

(a) WRF domains (b) Static GNSS stations (c) Airborne GNSS ZTDs distribution
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Evaluation based on ERAS

 With ERAS5 ZTD as reference, ZTD error of WRF d03 are plotted in Fig. 5.

Combined data assimilation of airborne and ground-based GNSS ZTDs

* Bias and RMS of the ZTD error for each case are presented in Tab. 3
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 Sub results

a) ZTDs were over-estimated for GFS-driven background and further over-estimated if only airborne
GNSS ZTDs were assimilated.
b) ZTDs were under-estimated if only ground-based GNSS ZTDs were assimilated.
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GNSS ZTDs were assimilated.
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the upper pressure layers if both
ground-based and airborne GNSS
ZTDs were assimilated.
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Fig.4 Specific humidity of background and gain for each case
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