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Abstract Impact of COSMIC-2 and SPIRE Bias on Temperature Trend Estimation (2) STAR-ROPP Inversion Implementations
GNSS RO measurements have been widely used for climate studies owing to their high vertical resolution, global * Using the dry temperature profiles from multiple missions processed by the GNSS RO SDC at the NOAA STAR, we The possible inversion procedures that affect RO trend analysis include i) precise orbit determination and clock
coverage, and intrinsic long-term stability. Since RO climatology is generated based on a combined data record from develop a new monthly zonal mean climatology (STAR-ROPP MMC) on latitude-height grids with a resolution of 5° In synchronization, ii) the approach to convert Doppler to bending angle, iii) ionospheric correction, iv) the initialization of
different RO missions, the data consistency among these missions is essential to enable RO climatology to detect and latitude by 0.2 km in height in the UTLS from April 2006 to July 2023. the Abelian integral to covert bending angles to refractivity profiles, and v) quality control. This section compared the
monitor weak climate trends. In this study: * The sampling error o_f the MMC is estlma_ted and removed by ap_plylng the ERAS reanalysis . bending angles and refractivity retrieved by STAR ROPP and STAR ROPP Full Spectrum Inversion (RFSI), and UCAR.
N W 4 the RO missi _ ) - their coll 4 orofil * Temperature anomalies and trends are estimated from the sampling error corrected MMC.
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(2) Quantified the impact of mission inconsistency on the trend estimation through sensitivity studies; on MMC and trend estimates. The temperature anomalies and trends are calculated based on: N A= RN =T o bendlr!g angle profiles is very consistent with
(3) Discussed the possible causes of the bias among RO missions. - All RO missions (STAR-ROPP with COSMIC-2) e mperIseEL® R those inverted from STAR RFSI and UCAR
_ _ _ _ . - _ when compared with the ERA-5 forecast.
This study is based on the dry temperature profiles processed by the GNSS RO Science and Data Center (SDC) at the o All missions excluding COSMIC-2 data (the current STAR-ROPP MMC) : : : b i _ firod th
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missions include Metop-A, -B, -C, COSMIC-1, COSMIC-2, and SPIRE. Data is publicly available on NOAA/STAR/SDC * The impact of the mission bias is regarded as significant if the trend difference exceeds the measurement stability ) b ™ ) VS ) — are also of very high quality as those of
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