Ozone assimilation and its impact on the Environment Canada UV index forecasts
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Current Canadian operational UV index forecasting system A . Towowr Sample column ozone (DU) for 31 July 2008 Time mean differences (DU) of
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® Column ozone estimation: 60 (o,
0 Regression equations (one each for 2 seasons and 3 latitude bands between 10 and 75 degrees)
= 3-7 predictors among height, temperature, relative vorticity, wind components at 400, 300, 250,
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® Clear-sky UV-B irradiance (and UV index; e.g. Fioletov et al, 2010) estimation: R;,' = | ' gig
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angle (with additional correction for the solar zenith angle) .
O Linear correction for surface altitude (to reflect aerosol and scattering affect) and snow cover for UV index
clear-sky UV index

Sample clear-sky UV index images from ozone at 18 UTC, 31 July 2008
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* All-sky UV index estimation The UV index figures below show UV index for 18 UTC UV index for solar noon
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Overview of ozone and UV prediction system for this study Method Il preliminary results: Sensitivity of broadband UV irradiances at the surface to ozone and cloud cover
Numerical Weather Prediction (NWP) model: Canadian operational Global Environmental Multiscale (GEM). _ Sensitivity of clear-sky irradiances (Watts/m?) to ozone
* Spatial resolution setup: uniform 800x600 longitude-latitude grid; 80 vertical levels; lid at 0.1 hPa. Prognostic column ozone (LINOZ O,) F1: 280-294 nm F2: 294-310 nm F3: 310-330 nm
® Ozone model component: LINOZ parameterization of McLinden et al. (2000) which has the form of the Cariolle scheme without the heterogeneous chemistry term; 0 e oo R a1 il B e T T Gydimatology —— | [T 0, climatology |
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* Background error correlations are horizontally isotropic and homogeneous with the vertical and horizontal correlations being non-separable for all variables except for ozone.. » / - N 2se07 | B o2 1 :
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* Assimilated ozone data: GOME-2 total column amounts (MetOp; EUMETSAT) and the SBUV/2 ozone partial column profiles (NOAA 17 and 18) with averaging kernels. 0 f\q Wf\/ﬂ ol 1 || ] o1
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prognostic total column ozone of the forecasts (also in consideration of altitude, snow cover). ‘3 ¥ \
Attenuation of clear-sky values based on model opacity and precipitation could be done using a H 1 ] J —— !
scale similar to Table 1 or ratios, as done at NCEP/NOAA, of UV bands. - F / U¥—index 1 o
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