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Motivation North Pacific Jet Phase Diagram Large-Scale Flow Evolution: 20 March 2016 — 3 April 2016
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Conclusions

* The predictability challenges that characterized the 23—
24 March 2016 Colorado snowstorm were magnified

because uncertainties in the positions of key weather

features were concentrated near the Continental Divide.

Forecasts of the 27-28 March 2016 Ohio River Valley

severe weather outbreak exhibited uncertainty due to
model disagreement on the placement of a subsynoptic-
scale trough over the MS River Valley.

* The evolution of the flow pattern prior to the onset of

Predictability horizons can vary greatly as a function of
weather regime and season. Consequently, regime-
dependent predictability, and how it may vary
seasonally, is an important science and operations

cold over the Northeast U.S. on 3 April 2016 is consistent
with an antecedent environment conducive to extreme
cold east of the Rocky Mountains.

problem worthy of further consideration.

anomalies at a given
time can be projected
onto EOF 1 and 2,
resulting in a point on
the NPJ phase diagram

(Fig. 2) 3‘

* The NPJ phase diagram
serves as a tool to

examine the flow
evolution over the
North Pacific. -
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Figure 2: (a) 250-hPa wind
speed shaded in the fill
pattern at 0000 UTC 8 Nov
2014. (b) 250-hPa zonal
wind anomalies at 0000
UTC 8 Nov 2014 projected
onto the NPJ phase
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* The NPJ phase diagram may be
used to categorize antecedent

environments associated with
extreme events.

 Eastern U.S. extreme cold events
are more frequently preceded by
jet extension and equatorward
shift NPJ regimes (Fig. 3).

Figure 3: (a) Centroids for 173 eastern U.S. extreme cold
events during Sept.—May between 1979-2014 indicated
by the red dots. (b) Average projection of 250-hPa zonal
wind anomalies onto the NPJ phase diagram 3—7 days
prior to each eastern U.S. extreme cold event in (a)
identified with a red ‘x’. The numbers in the blue boxes
identify the number of extreme cold events associated
with each jet regime.

Figure 4: 500-hPa geopotential height contoured in blue every 6 dam, relative vorticity shaded in the |
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fill pattern every 4x10~ s, and ascent contoured in green every 4 dPa s~ at 0000 UTC on the date 4 8 12 16

listed in the top left of each panel.
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Figure 6: All plots show a series of GFS
deterministic forecasts that verify at
1200 UTC 23 March 2016. The
forecasted variables shown are the
position of the (a) 552 dam geopotential
height contour at 500 hPa, (b) 2x10~4 K
s~ contour of 800—700-hPa layer-
averaged warm air advection, (c) 132
dam geopotential height contour at 850
hPa, and (d) —1 Pa s~ contour of vertical
motion at 500 hPa.
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* Forecasts with lead times greater than 120 h generally positioned the
500-hPa trough too far west (Fig. 6a).

* Avery subtle westward shift in the position of the 850-hPa
geopotential height minimum and strongest 800—700-hPa warm air
advection continued until 24 h prior to the event (Fig. 6b,c).

 The westward shift in both the geopotential height minimum and the
band of warm air advection had important implications for where the
strongest ascent would occur along the CO Front Range (Fig. 6d).

over the eastern U.S (Figs. 3 and 5).
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Figure 7: (a) The GEFS ensemble
: mean 240-h forecast of 500-hPa
S\ geopotential height verifying at

3 | 0000 UTC 28 March 2016 (red),
the ensemble spread in the
i GEFS 240-h forecast of 500-hPa
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 The 240-h GEFS forecast of 500-hPa geopotential height suggested a
broad ridge over the eastern North Pacific and western North America,
with considerable ensemble spread (Fig. 7a).

* The 120-h GEFS forecast showed strong agreement for the omega block
over the North Pacific, but uncertainty remained with respect to a
subsynoptic-scale trough over the MS River Valley (Fig. 7b).



