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Abstract Venus Volcano Imaging and Climate Explorer (VOICE) is an orbiting mission to investi-
gate the Venusian volcanic and thermal evolution history, water and plate tectonics, internal structure
and dynamics, climate evolution, possible habitable environment and life information in the clouds.
Three state-of-the-art scientific payloads, the Polarimetric Synthetic Aperture Radar (PolSAR), the Mi-
crowave Radiometric Sounder (MWRS) and the Ultraviolet-Visible-Near Infrared Multi-Spectral Imager
(UVN-MSI), will be flown on a polar-circular orbit of about 350 km. The PolSAR with meter resolution
surface imaging capability enables refined exploration of Venusian tectonic and volcanic activity and
evolution history. The MWRS, with a combination of a nadir-looking module and a limb-looking module,
has the capability to refine the thermal structure and composition of the Venusian atmosphere, includ-
ing near surface, below-inside and above the clouds, and will reveal the exchange and interaction be-
tween the surface and lower atmosphere. The MWRS will also investigate biosignatures, such as PHj
and NHj, in the cloud to further the fundamental scientific questions on the habitable environment and
life information in Venus' atmosphere. The UVN-MSI can map the global atmosphere and look through
the atmosphere with NIR windows. With combined observations by MWRS and UVN-MSI, our under-
standing of the atmospheric composition and climate evolution of Venus can be greatly improved. The
scientific objective of the VOICE mission is to advance the understanding of the geological and thermal
history and evolution of Venus, the mechanisms of the global circulation of Venusian atmosphere, past
and current habitable environments, and the possible existence of life in the clouds of Venus. Through
the combination of the state of art of payloads and technologies, the mission goals are to search for evi-
dence of water and plate tectonic activities, reveal the type of volcanic activity and thermal evolution
history of Venus; establish the composition and thermal structure of middle and lower atmosphere of
Venus, and break through the understanding of Venusian atmospheric and climatic evolution; reveal the
mechanism of runaway greenhouse effect, and explore whether Venus has a habitable environment and
whether life (once) existed.

Key words Venus, Volcanic activity, Plate tectonic, Atmospheric composition and structure,
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Concept art depicting Venus Volcano Imaging

and Climate Exploration (VOICE) Mission
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High-resolution radar images of the surface

at meter scale

Detailed characterization of geomorphology

and tectonics of the surface

PoISAR

Mapping the global
distribution of hot spots

Surface-atmosphere

and revealing their
formation mechanism.

Characterization of volcanic
landform and identification

of possible active vol-
canoes

1. Thermal evolution
history

2. Thermal structure of
atmosphere

3. Super-greenhouse

4. Habitability and life
information

coupling and exchange

process and mechanism

of matter and energy
Composition and

abundance of

volcanic gases

UVN-MSI

Exploration of the possible lightning
events and their mechanism and
distribution

Near-infrared "window" imaging

of the surface

& 2
Fig. 2

MWRS

Characteristics of composition and
distribution of Venusian deep atmosphere
Information of biosignatures in the cloud
layer at a height of 45~55 km

A AT B OO F AR SRR

Payloads and their contribution to scientific objectives
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Table 1 Configuration scheme of VOICE satellite payloads
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ik, e L B n EH R RS 4 i B A S KR
H 540 PH3, NH;, OCS %, 256 2L (UVN-
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Table 2 Comparison of payloads and their performance between VOICE mission and
international Venus exploration missions
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