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The Predictability of Atmospheric River during 13—14 October 2009
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Synopsis
Atmospheric River (AR) is long and narrow filaments extending from tropics to

extratropics, which often cause extreme precipitation along the US western coast. The

predictability of AR during 13-14 October 2009 is investigated by numerical
experiments using the NCEP Global Forecast System (GFS).

For a 7-days lead time, GFS was able to predict AR’s shape and location, on the other
hand, ECMWF and JMA operational forecasts fail to predict them and had northward
bias. To distinguish between the forecast errors attributable to the initial condition and
those to the model, GFS was run from the initial conditions created from ECMWF
analysis data. The northward bias of AR location was reduced by using GFS. This
indicates the forecast errors of AR in ECMWF operational forecast are mainly

attributable to the model.
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Fig.1 Composite SSM/I satellite imagery of column
integrated water vapor (cm) in local evening on 13 Oct
2009.
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(a) TIGGE NCEP cntl. IWV latitudal maxima

(d) TIGGE NCEP cntl. IWV latitudal maxima
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Fig. 2 Latitudal maxima of column integrated water vapor (larger than 3 cm) between 25°N and 60°N of (a,d)
NCEP, (b,e) ECMWEF, (c,f) IMA control run forecasts and ERA-interim reanalysis (black line) valid at 12UTC 13 Oct
2009. The left figures (a-c) are based on 24-h (blue), 72-h (red) and 120-h (green) forecast leads, and the right (d-f)
are based on 144-h (blue) and 168-h (red) forecast leads (the line of 144-h leads forecast of NCEP is not showed due
to missing data in TIGGE portal site). The gray-shaded area shows more than 3 cm integrated water vapor area of the

analysis.
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Fig. 3 Mean sea level pressure (contour, hPa) and
forecast error (shading) of (a) ERA-interim reanalysis
and (b) 172-h forecast of ECMWHF control run valid at
12UTC 13 Oct 2009. The contour interval is 5 hPa.
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Fig. 4 As in Fig.2d-f, but for the GFS runs from (a) NCEP
initial condition and (b) ECMWF initial condition.
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Fig. 5 As in Fig.4, but for the GFS runs from (a) NCEP
initial condition and (b) ECMWF initial condition.
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