Forecast Discussion for August 30, 2010
Large-scale features

The primary features of interest in the Atlantic basin are Hurricanes Danielle and Earl, and an area of disturbed weather in the central Atlantic.  These features are identified on the NHC web site (Fig. 1).  These features are also evident at areas of high total precipitable water.  Figure 2 shows this, and it also shows Hurricane Earl and two pouches identified as PGI34L, PGI36L (located at roughly 45W), and PGI38L (located at roughly 25W), respectively.  From Fig. 2 it can also be seen that there is a surge of low-level dry air ahead and to the north of PGI38L.  There is also a broad area of dry air wrapping around the west and southwest side of PGI36L.  This pattern is consistent with the CIMSS Saharan Air Layer product (Fig. 3), which shows a broad region of dry air to the north of PGI38L and wrapping around PGI36L.  Some dry air is also evident to the northwest of Earl.  The pouches mentioned above are also identified on the TPC surface analysis (Fig. 4), which shows that PGI36L may be associated with the ITCZ, while PGI38L is to the north of the ITCZ, according to this analysis.  The CIMSS 850 hPa vorticity analysis (Fig. 5) shows the vorticity maxima associated with Hurricanes Danielle and Earl, as well as the vorticity maximum associated with PGI36L and PGI38L.  PGI36L has a more consolidated area of high vorticity compared with PGI38L.  The basin-wide upper-level wind fields (Fig. 6) show an elongated trough in the northwestern Atlantic, within which Danielle is embedded.  The upper-level outflow associated with Hurricane Earl is also clearly seen, though it does appear to still be somewhat inhibited on the northeast side.  Weak upper-level flow is apparent over the northern Gulf of Mexico, and strong easterlies are evident in the northwest and central Caribbean.  Easterly flow of 15-30 kt is widespread over the central and eastern Atlantic.  Shear values of < 20 kt are located in the western Gulf of Mexico (Fig. 7), while strong shear appears over the northeastern Gulf across Florida and into the northwestern Atlantic to the north and west of Earl.  Shear values are generally 20kt or less in the central and eastern Atlantic basin.
Hurricane Earl

The NOAA P-3’s have been sampling Earl for the past 24 h, producing three-dimensional fields of winds from the tail Doppler onboard the aircraft (among other fields).  Fig. 8-10 shows composites of the Doppler winds at three different altitudes, 1, 5, and 10 km for Earl during three successive P-3 missions separated by 12 h.  At the initial time it is clear that the vortex is tilted, in particular between 5 and 10-km altitude.  Twelve hours later, the vortex remains tilted, but by a smaller amount.  In addition, the storm has intensified, with peak winds at 1 km altitude on the northeast side of the storm increasing from 35 to 40 m/s.  By the third flight, the storm had intensified considerably.  Peak winds at 1 km now exceed 55 m/s, and the vortex is nearly vertically-aligned.  This suggests that either the shear lessened within the inner core, or the vortex was better able to withstand the shear, or some combination of the two.

Track guidance for Earl (Fig. 11) nearly unanimously brings the storm to the northwest, near the U.S. eastern seaboard, before turning it toward the north and then toward the northeast about 300 km of the coast of New England.  The intensity guidance (Fig. 12) shows some spread, with most regional models bringing Earl to a Category 4 hurricane in 24-36 h and the global models (not surprisingly) keeping Earl weaker, but still strong, at Category 3.  Interestingly, the NHC official forecast is one of the most aggressive of the forecasts.  The SHIPS forecast (Fig. 13) also brings Earl to a Category 4.  The rapid intensification index shows a relatively high likelihood of Earl undergoing RI, with the probability of 30-kt increase in wind speeds in the following 24h at 42%, nearly 5 times the sample mean.
PGI36L/AL97

PGI36L/AL97 has a good chance of developing.  It had been identified by NHC as having an 80% chance of developing for the past several days.  Track forecasts for this invest area (Fig. 14) indicate the likelihood that whatever develops will track in a similar manner to Earl, i.e. toward the west-northwest and then recurving east of the U.S.  The longitude of recurvature for most of the track guidance is about 65W.  Some models, however, predict that PGI36L will continue to track toward the northwest, not recurving, at least by the end of the forecast period.  The intensity forecasts (Fig. 15) range from a steady intensification to a hurricane (NHC) to a non-developer (GFS).  The HWRF and GFDL models barely develop the system above tropical storm strength either.  The SHIPS forecast (Fig. 16) slowly intensifies the disturbance to near hurricane strength.  The predicted vertical shear remains low until 36 h, at which point it increases significantly to above 20 kt from the northeast.  This may be due to predicted interactions with Earl.  The GFS and ECMWF ensembles (Fig. 17) show very different evolutions for PGI36L, with a significant portion of the ECMWF ensemble members predicting a large circulation following along Earl’s track at 72h, while the GFS ensemble members are much weaker and to the north of the ECMWF.
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