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Observations of Ly- a emission from the hydrogen exosphere of Venus are crucial for understanding atmospheric
escape mechanisms. Spacecraft observations have found that the hydrogen exosphere of Venus consists of thermal and
non-thermal components. These components play an important role in thermal and non-thermal hydrogen escape, but their
spatial and time variations remain unclear. Especially, response of the hot hydrogen distribution to the solar wind variations
is poorly understood due to observational and analytical limitations, under which the exospheric physical quantities and
their temporal variations have not been investigated separately for the thermal and non-thermal components. Disk-averaged
Lyman- a observations made by Hisaki satellite in March — April 2014 revealed an "18% increase in the hydrogen column
density over 2 — 3 days following the arrival of high-speed solar wind streams. This increase has been interpreted as a
possible enhancement of the non-thermal component caused by charge exchange reactions between ionospheric ions and
thermal hydrogen in the exosphere. However, due to the low spatial resolution of Hisaki measurements, it was unclear how
the spatial distribution of the atomic hydrogen density changed during this time period.

To investigate the altitude variations of hydrogen from the thermosphere to the exosphere in more detail, we analyzed
limb observations obtained over ten years by the Spectroscopy for the Investigation of the Characteristics of the Atmosphere
of Venus (SPICAV) ultraviolet spectrometer onboard Venus Express. In this presentation, we focus on SPICAV observations
obtained simultaneously with the Hisaki measurements and examine how the global increase in hydrogen observed by Hisaki
is manifested locally and how its vertical distribution varied. The observations were made on March 16 and March 26,
2014, and the tangent point local times were 19 and 20 hours, respectively. In order to derive temperature and density from
these observations, we applied forward modeling using a three-dimensional exospheric hydrogen model (Chaufray et al.,
2015) combined with Monte Carlo radiative transfer calculations to separate the contributions of thermal and non-thermal
components.

A comparison of the common altitude range of 500 - 2000 km between the two days shows that the Ly- a brightness
on March 16 was up to twice as high as that on March 26. This difference exceeded the expected variability due to local time
and solar irradiance and exhibited an opposite trend to the Hisaki results, which indicated that the integrated brightness over
the dayside was higher on March 26 than on March 16.

To further investigate the observed variability by separating the hot and cold components, we first fixed the
exobase temperature and varied only the density distribution in the forward modeling. In this presentation, we discuss the
observational results together with the forward-modeling analyses.
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