Talking points – Topographic Convergence Zones and Severe Weather
Slide 1 – Title Page

Slide 2 – Terrain Driven Convergence Types slide pointing out different kinds of CZs…leading to the following cases.  

Slide 3 - Visible loop for May 16, 2003 showing third day of PSCZ…with sfc obs toggled..

Slide 4 –  Schematic/Map of PSCZ.

Slide 5 – Streamline analysis May 16, 2003 00Z showing PSCZ.

Additional Information for the PSCZ follows if needed (to “detail” the event): 

Puget Sound Convergence Zone

Surface-level convergence in rugged terrain can produce updraft regions, which may generate clouds, convective showers or enhance ongoing precipitation fields. This first example is called the Puget Sound Convergence Zone.  Along the coast, west of Seattle, westerly winds off the Pacific Ocean have a relatively difficult time crossing the Olympic Mountains. One of the easiest paths for the air to follow inland is through the Strait of Juan de Fuca, into the Georgian Basin and then south through the channels of Puget Sound. Air flow further south, however, will often traverse the lower coastal range, and move through the Chehalis Gap (see map) to the fjords, finally pushing north into Puget Sound. 

Look for regions of surface convergence because they favor the formation of convective precipitation (enhanced) and possibly severe storms. They are “boundaries after all!  Also, convergence of winds (the zone) lying coincident with a frontal boundary can even initiate the development of a extratropical cyclone…especially if an upper-level divergence zone is also present.

Synopsis of May 14 through 16:  A weak Pacific cold front made landfall on the Washington coast during the morning hours of 14 May 2003 and moved through the interior lowlands and across the Cascades by the early afternoon.  A cold upper-level trough was off the Pacific Northwest coast moving slowly east.  A weak PSCZ formed over the north Puget Sound several hours after frontal passage, as surface high pressure built into western Washington from the southwest and the low-level flow veered to westerly.

The activity of the PSCZ reached its climax during the afternoon and evening hours of 16 May, as mesoscale diurnal forcing combined with the synoptic-scale dynamics.  The 500-mb temperature had fallen to around -33C over western Washington as the trough was approaching the coast…with a freezing level (indicated in the soundings) of around 3500 ft msl.  Model forecast lifted indexes  were around -2 C over the Seattle area, with CAPE values falling between 300 and 500 Jkg-1.  Pretty good for this area in May.  WV imagery showed  a shortwave moving through the east side of the trough while a 140 knot jet moving onto the Oregon coast placed western Washington in the vicinity of its left exit region (upward vertical motion).

The PSCZ that formed aided in focusing convection along a band that extended east-southeast from the east entrance of the Strait of Juan de Fuca and into the Cascades.  Radar data showed maximum echoes at times around 60 dBZ and lightning being detected…showing thunderstorms.  Spotter reports confirmed that some of the storms had up to quarter-inch hail, and one spotter reported that hail had accumulated on the ground to a depth of half-inch.  Not big by central plains standards, but significant for the nwrn CONUS.  00Z Soundings by May 17 showing snow levels falling to 2500 ft…and there scattered areas of very heavy convective (thunder) snow.

As the upper-level trof axis finally moved through the region later on the 17th, the PSCZ ended.  However, the generally slow progression of the upper trough (which took about 3 days to move through western Washington after the initial surface front started), caused an “unusually long-lived PSCZ.”   

Interestingly, even with the overall strong synoptic conditions, there was a clear diurnal cycle and the PSCZ followed this pattern, with the convergence zone gaining strength during the day, peaking in the late afternoon, and then weakening in the evening.  This was obviously due in part to instability driven by insolation, but the diurnal sea breeze circulation also played a significant role.

Slide 6 – Visible image loop for October 4, 2004 in Colorado.  Explain what is going on.  What kind of CZ (how) formed.  (LL SERLY flow…drainage winds off of front range mountain…sometimes reinforced by upr lvl wrly flow (downslope).  Can also lead at times to formation of mesoscale cyclogenesis (Denver cyclone)…but, they ARE NOT the same thing.  Tell consequences (below).  Bring up accelerated flow around Palmer Ridge…turning of the flow into the mountains, etc. 

Colorado – October 4, 2004 – the DVCZ
There were 11 tornadoes reported (all F0 to F1) and four reports of hail between 0.75 and 1.00 inch.  The DVCZ stretched roughly from around DIA in Adams County into south central Weld County.  (Show streamlines).

Slide 7 – Streamline analysis for Colorado October 4, 2004 (22Z).

Slide 8 – Visible image loop for July 31, 2006 in Arizona.  Explain what is going on.  What kind of CZ (how) formed.  (SERLY drainage flow into the low lands E/NE of Mogollan Rim (go to map slide 64). Explain consequences (below).  With drainage winds down the LCV and WRLY to SWRLY synoptic winds (follow the LL Cu).    

Arizona – July 31, 2006 – the MRCZ

There was a funnel cloud, hail (1.00 inch) and flash flooding conditions all reported near Snowflake/Taylor AZ within and hour of each other late that afternoon.  (Show streamlines) 

Slide 9 – 15Z Streamline analysis of region for Arizona July 31, 2006. 

Slide 10 – Intro map/diagram to the ID SRPCZ. 

Slide 11 -  Visible image loop from April 28, 2003.  Show areas talked about in slide 57.  .  Explain what is going on.  What kind of CZ (how) formed.  (S/SWRLY warm dry flow, channeled at times through ERN ID mountains…converging with cool moist NRLY flow out of mountains on the north side of the SRP - behind exiting shortwave and precipitation).  Explain consequences (Tornado(es)/hail…boundary…channeled flow enhancement of inflow at storm scale, etc.).   

Slide 12 -  ID Streamline analysis for 20Z April 28, 2003.

Slide 13 – Mesonet data from 21Z, April 28, 2003…showing sfc flow and convergence region.  

Slide 14 – End Page/Contact.
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