NN\ R HHHH NN Seetcet et e seselte
Kt 0 e%0%000°,%"
a_o_@ - ..l.:...:.l..-
e®e 0000 ,0,
B Cgeloasar
R '..-'.::.:.:-:::::-'"-.:"- o _ .-.....-.-....'- -
ILMATIETEEN LAITOS R ot e Y R MR D T ol OO R0 at0 00 00,
METEOROLOGISKA INSTITUTET el e e e D Sk S e _.:.::::.:-;.:.:.',-:.::_-:.:._
FINNISH METEOROLOGICAL INSTITUTE S e e S S e e e e S e e 002e 00 0 00 0 0000,

L [ ]
.....‘.-l.. -..-..--.... ...-..
L]
b 002e00, 0 @ %% ,2%2%

77

The potential and feasibility of improved glint observations over snow for CO2M

Antti Mikkonen?, Hannakaisa Lindqvist!, Jouni Peltoniemi?, Janne Hakkarainen!, Johanna Tamminen*
1: Finnish Meteorological Institute, Helsinki, Finland
2: Finnish Geospatial Research Institute, Kirkkonummi, Helsinki

Correspondence: antti.mikkonen@fmi.fi

High latitudes pose significant challenges to reliable space-based observations of carbon dioxide. In addition to large solar zenith angles and frequent cloud coverage, snow-covered surfaces absorb strongly in the near-infrared wavelengths. Because of the
resulting low radiances of the reflection measured by the satellite, the retrievals over snow may be less reliable and are typically filtered or flagged for potentially poor quality. Snow surfaces are highly forward-scattering and therefore the traditional nadir-
viewing geometries over land might not be optimal and instead the strongest signal could be attainable in glint-like geometries. In addition, the contributions from the SWIR-1 (1.6 um) and SWIR-2 (2.0 um) CO2 absorption bands need to be evaluated over
SNOW.

In this presentation, we will focus on the examination of the effects of a realistic, non-Lambertian surface reflection model of snow based on snow reflectance measurements on simulated top-of-atmosphere radiances in the wavelength bands of interest. The
radiance simulations were carried out with various different viewing geometries, solar angles and snow surfaces.

There are three main findings of the simulation study. Firstly, snow reflectivity varies greatly by snow type, but the forward reflection peak is present in all examined types and wavelength bands. Secondly, glint observation mode was found to be more
reflective than nadir observation mode over snow surfaces across all the examined wavelengths bands and geometries. Thirdly, a simple information content analysis shows that glint-viewing geometries are significantly more informative than nadir-viewing
geometries and that the SWIR-2 band is more informative than the SWIR-1 band over snow surfaces.

The study presented is part of the ESA SNOWITE project. The primary aim of the project is to support the development of the upcoming Copernicus CO2 Monitoring Mission (CO2M).
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