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[SS-01] Integrated ray tracing simulation of spectral bio-signatures from
high resolution 3D earth model

Dongok Ryu!, Jinsuk Hongz, Soomin Jeong', Yukyeong Jeong', Jae-Min Leeg, Sun
Jeong Ham' and Sug-whan Kim'
!Global Space Optics Laboratory, Department of Astronomy, Yonsei University, Korea,
Republic of
T&A Technology , Sung-Nam, Korea, Republic of
JAtmospheric, Oceanic and Planetary Physics, Department of Physics, University of
Oxford, United kingdom

A new Integrated Ray tracing (IRT) model capable of computing various spectral
bio—signatures of the Earth is reported. The model includes the Sun, the full 3D earth and
moon, and a hypothetical optical instrument, all combined into single ray tracing
environment in real scale. The high resolution 3D earth surface is defined using GSHHS
coastal line data, realistic reflectance and BSDF characteristics depending on wavelength,
and vegetation types and their distributions. Using the in—house designed space optical
instrument, we then examined the model validity by simulating earth observation from both
L1 halo and Moon orbits respectively. This is followed by the derivation of phase
dependent disk averaged spectra, light curves and NDVI indexes, leading to construction of
the observed disk averaged spectra at the instrument detector plane. The details of model
and computational procedure are presented with the simulation results.
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