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for both RO and ERA5 WV profiles with no padding for RO WV STAR RO vs. ERA5 Global Water Vapor (PCWV) Anomaly ¢ PCWV anomalies from STAR RO and ERA-5 are highly consistent with regards to spatial distributions and amplitudes during the El Summary

Nino/La Nina events. Both products manifest similar, intense water vapor increase and decrease occurring in the tropical central-
eastern Pacific during two El Nino years (2015 and 2023) and one La Nina year (2022), respectively.
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* Water vapor time series analysis and trending In this study, long-term (2006-2023) water vapor data from multiple RO missions consistently retrieved

with the same NOAA STAR 1DVAR retrieval model are used to establish long-term CDRs, derive time series

Regional Water Vapor (PCWV) Trend (kg/m?2/Decade) (STAR RO vs. ERA5) Comparison of sampling error removed PCWV from RO data, and to study the water vapor trends.

* The trends in PCWV from STAR RO and ERAS are consistent both over the ocean and globally (largely

influenced by water vapor over the ocean), showing a growth rate of approximately 1.9% per decade. The
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i S — _ difference between TCWV and PCWV in ERAS is around 0.1% per decade.
= | l * The anomalies in PCWV observed by STAR RO and ERAS display strong consistency in both spatial
distribution and amplitude during El Nifio and La Nifia events.

* Regional water vapor trends from STAR RO and ERAS generally align, showing significant variability with
both strong increasing and decreasing slopes in tropical and subtropical regions.

* The main differences between STAR RO and ERA5 water vapor trends are observed in the ITCZ,
potentially due to the unique capability of RO to penetrate clouds in this region.

* The analysis of water vapor anomalies from RO and ERA5, compared to ERAS surface temperature
anomalies, demonstrates that the relationship between temperature and water vapor growth, as
described by the Clausius-Clapeyron equation, generally holds true over both oceanic and global scales in
the context of climate change.
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1. Monthly collocated RO and ERAS5 water vapor time series

2.  Sampling error removal

— Account for the difference between the orbital-specific
distribution of RO measurements and uniformly-distributed
global ERAS data

— Account for variation of RO profile number

Slope = 0.024105/yr, Mean = 12.953340
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3. De-seasonalize water vapor time series data to filter out the
annual oscillation

4. Linear regression to estimate long term water vapor trends at
different spatial scales: Global, Land, Ocean, and 10° x 10° global
grids.
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