Examining the Forecast Skill of the Synoptic-Scale Flow
Associated with Arctic Cyclones
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1) Background 4) AC Frequency and Location
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« Created a 2007-2017 AC climatology by obtaining cyclone tracks from 1° ERA-Interim (Dee et al.
2011) cyclone climatology prepared by Sprenger et al. (2017).

Figure 5. 500-hPa geopotential height (dam, black), wind (m s, flags and barbs), and absolute value of standardized anomaly of
500-hPa meridional wind (o,, shading) from ERA-Interim for (a) a low skill day valid at 0000 UTC 28 Aug 2016 and (b) a high skill day
valid at 0000 UTC 3 Sep 2011. (c) Median value of average g, over the Arctic (= 70°N) for low skill periods (red line), high skill
periods (blue line), and 1985-2017 climatology (black line). Shading is IQR and dots indicate statistically significant differences as
described in Fig. 2. Dashed black line corresponds to 0000 UTC of low and high skill days.
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« ACs are deemed cyclones that last = 2 days and spend at least some portion of their lifetimes in the
Arctic (> 70°N).

Forecast Skill Evaluation

« Ultilized forecasts of 500-hPa geopotential height initialized at 0000 UTC during 2007-2017 from 11-
member GEFS reforecast dataset v2 (Hamill et al. 2013).

(a) Low skill (avg. positive 0y = 1.82)  (b) High skill (avg. positive opy, = 0.63) 1(c)
0000 UTC 28 Aug 2016 0000 UTC 3 Sep 2011 :

« Calculated area-averaged ensemble spread and area-averaged root mean square error (RMSE; ,
ERA-Interim used as verification) of 500-hPa geopotential height over the Arctic (= 70°N). T T —
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» Calculated standardized anomaly of area-averaged ensemble spread (0,.,4) and of area-averaged | l

RMSE (Ogyse) relative to a 1985-2017 climatology of Ogy,eqq @nd Ogyse following Moore (2017). o —————————
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(c) High Skill (N = 606) (d) Low skill minus high skill

 Forecast days valid at day 5 associated with the top and bottom 10% of 0,4 and ogyse are referred
to as low and high skill days, respectively, with the forecasts initialized five days prior to low and
high skill days referred to as low and high skill forecasts, respectively.
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« Time periods through day 5 encompassed by low and high skill forecasts are referred to as low and

high skill periods.
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« ACs that exist in the Arctic within the low and high skill periods are selected for further analysis.

Figure 6. 700-hPa geopotential height (dam, black) and wind (m s, flags and barbs), and positive standardized anomaly of PW
(Opw, Shading) from ERA-Interim for (a) a low skill day valid at 0000 UTC 28 Aug 2016 and (b) a high skill day valid at 0000 UTC 3
Sep 2011. (c) As in Fig. 5c, but for average positive op,, over the Arctic (= 70°N).

3) Forecast Skill
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Figure 1. Scatter plot of day-5 ogysg and O,.oq from low and high skill forecasts valid at 0000 UTC of low skill days (red) - : , : : .
and high skill days (blue), respectively, and from all other 2007—2017 forecasts valid at 0000 UTC of all other days (gray). higher relative to climatology throughout the low and high skill forecasts leading up to low Figure 7. (a) Distribution of highest value of average o, within 1000 km of AC centers in the Arctic for ACs occurring during the entire

The square of linear correlation (r2) between oryse and o is shown in upper left, with the linear regression line given in and high skill days, respectively (Figs. 2a,b). climatology (gray), low skill periods (red), and high skill periods (blue). (b) As in (a), but for highest value of average positive o, within
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black. . C . : : : : : : 1000 km of AC centers. (c) As in (a), but for lowest standardized anomaly of SLP (og ) at AC centers. AC center is location of minimum
(a) 0 (b) Oy AC frequency is higher for low skill periods compared to high skill periods (Table 1, Fig. 3). SLP of AC in ERA-Interim. Shaded boxes show IQR, dots show mean values, and whiskers extend to the 5th and 95th percentiles.
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