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Introduction: Over its history, Mars has lost a
large fraction of its initial water content to space as
atomic hydrogen and oxygen. The hydrogen
component of this loss can be diagnosed with
measurements of sunlight scattered by hydrogen in the
upper atmosphere at ultraviolet wavelengths of 102.6
nm (Lyman B) and 121.6 nm (Lyman o). Since 2014,
the MAVEN mission’s Imaging Ultraviolet
Spectrograph (MAVEN/IUVS) has been measuring
Lyman o; The Emirates Mars Mission Emirates
Ultraviolet Spectrometer (EMM/EMUS) added the
capability to measure Lyman f beginning in 2021.
Analysis of these measurements provides a decade-
long record of H escape across multiple Mars years.

Methods: We employ a coupled density and
radiative transfer model to perform simultaneous
retrievals of hydrogen density and escape rate, as well
as model scale factors accounting for absolute
calibration discrepancies between the two instruments
and the model. For time periods after the 2021 arrival
of EMM, joint analysis of EMUS and IUVS data allow
sensitive retrieval of the H density profile in the upper
atmosphere due to the different observation geometry
of the two spacecraft.

Results: We observe an increase in H density and
escape rates in southern summer consistent with
previous work, indicating that higher dust activity at
this season carries water into the middle atmosphere
where it can power escape to space. Comparing
multiple Mars years allows assessment of interannual
variability, including diagnosis of the differing
response of the upper atmosphere system to multiple
dust events, including several strong C-storm events
and the planet-encircling dust event of 2018. While the
IUVS record of H escape is more extensive, EMM’s
unique vantage point and access to wavelengths shorter
than 110 nm eliminates several issues with [UVS data
analysis resulting from limited coverage of the dayside
and observation of a single hydrogen emission,
enabling more robust determination of present-day
water escape. We will discuss the implications of these
two observatories for H loss measurements at the
present epoch and their lessons for understanding the
overall story of Mars desiccation.
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Figure 1: Observations of Mars upper atmosphere
hydrogen by EMM/EMUS. EMUS assembles images
of the planet from multiple vantage points around Mars
(red), in two UV wavelengths: Lyman a (121.6 nm,
blue), which is also observed by MAVEN/IUVS at
lower altitudes, and Lyman p (102.6nm, purple).
Comparison of these measurements with modeled
intensities allows retrieval of geophysical information
about hydrogen (and therefore water) escape at Mars.
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Figure 2: H Escape parameters retrieved from
EMM/EMUS observations from May 2021 onward. H
loss peaks in southern summer (Ls ~ 270), when
seasonal dust activity boosts water into the middle
atmosphere. Loss rates can also be perturbed by
individual lower atmosphere dust events, as indicated
by the brown boxes. Retrieval of a Lyman a scale
factor accounts for a known decline in instrument
sensitivity with time and closely tracks independent
estimates of this decline, indicating our retrieval is
robust.
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