Coastal Severe Convective Weather
1. Title Page

Pages 2 – 4
· Especially when synoptic scale forcing is weak, low level boundaries and their interactions are central to (severe) thunderstorm development

· Strong mid to upper level synoptic forcing can induce or strengthen low level boundary interactions

· Boundaries can induce low level miso/meso-cyclone formation (as well as tornadoes) when horizontal vorticity along the cool side of a temperature boundary (e.g. sea breeze front) is tilted and stretched by strong updrafts
· Low level mesoscale convergence lines play a major role in determining where/when storms will form.  What appear to sometimes be “random” occurrences of TSs, actually result from:  

· A convergence line related kinematic feature

· Collision of convergence lines

· Local intensification of existing clouds when a boundary passes underneath

· A boundary encountering  a local unstable air mass

· The interaction of a boundary with hills or mountains

· Study by J. Wilson and W. Schreiber concluded that over the high plains, 80% of TSs with cores >= 30dBZ initiated because of convergence line boundaries and 95% of storms with cores >= 60dBZ were associated with boundary interactions

5.  Title.  San Diego March 11, 2006

6.    Cold Season Severe Wx in West Coast (CA)

· Upper Level Trof w/500mb heights falling below 560 dam and located offshore of central CA

· Relatively tight 500mb height gradient giving at least 40m height falls over a 24 hr. period

· Left front quad of Low Level Jet nosing into the region with a core of at least 25-30kts

· 850mb winds into region should be at least 15-20kts with a tight gradient present

· Strong Upper level jet moving over region around trof base 

· Low Level airmass should be relatively moist and unstable

7.  Soundings:  12Z and Modified for early afternoon.  Toggle between the two and note differences.

8.  NAM 500 mb Ht and Vort.  4 frames.

9.  NAM  850mb Low Level Jet. 2 frames.

10.  San Diego Area Terrain

11.  Topographically induced/enhanced helicity:

· With west to southwesterly flow into the region, blocking effects due to terrain features will turn the flow northwesterly (southeasterly) – artificially “backing” the flow in the lowest levels and therefore artificially enhancing the vertical veering through the boundary layer.  This in turn increases the local helicity values as well as the depth of the local boundary layer.   

12 -14.  Topography, Flow, Analysis and Convergence areas for 1800Z, 1900Z, and 2000Z.

15.  Visible Loop:  15Z Mar 11 to 145Z Mar 12.

16.  Reflectivity 1836Z to 2119Z.  Show storm in question and “dead area” behind hill/mountain blocking radar.  (“right mover.”)

17.  Velocity @ 6.4deg.

18.  Photo of storm moving east/southeast of Escondido.   

19.  Title to San Diego Sept.  22, 2007 case

20.  Soundings 12Z and mid-afternoon modified.  (toggle)

21.  NAM 500mb ht and vort.

22.  Hand/subjective analysis of flow and convergence zones from 14Z to 19Z.

23.  Hybrid Visible/IR overlay – to identify cloudy/cloud-free areas and boundary detection.
24.  Visible image loop from 1700Z to 1945Z.

25 and 26. - Waterspouts.
*  Tend to form under convective clouds deeper that 3km (although, not always the case)

· Begin in a region of horizontal wind shear (boundary).  These wind shear boundaries can be pre-existing from terrain induced convergent zones or can actually form from convection itself between the updrafts and downdrafts.

· The intensity of a convective vortex (waterspout in this case) depends only on the thermodynamics of the convective “heat engine.” (Renno and Bluestein)

· Can be interpreted as the difference in temp and water vapor content between updrafts and downdrafts

· Waterspouts are most likely to form in regions where the warmest and most moist updrafts lie adjacent to the coldest and driest downdrafts

· This is why waterspouts are most often observed near boundaries (discontinuities) that separate relatively warm waters/air from cold waters/air 

27.  Waterspout Schematic.  :  Vortex intensity depends on the difference in temperature and water vapor content of the air at large radius from and at the center of the vortex.

28.   4 panel reflectivity 0.5 deg to 3.4 deg.  Showing first elevated convection along convergence line showing first.

29.  Spectrum Width…0.5 deg. From 1845Z to 1924Z.

30.  Photo – Waterspoouts.

31.  Title March 24, 2006 HA case.

32.  Hawaii Severe Weather facts

· Most (90%) severe weather occurs during the “winter” season – October thru April.

· Most deep convection occurs when perturbations aloft help to eradicate the trade wind inversion.

· A typical deep convection pattern has a mid to upper level low tilted and located to the northwest of the islands…giving strong divergent southwesterly flow over the islands.  
33.  Sounding 12Z and modified for later in day.

34.  GFS(75) 500mb height forecast

35.  GFS height/temp/ and short wave analysis/forecast.

36.  GFS sfc analysis/forecast 

37.  RSM model sfc wind forecast and convergence zone analysis – talk about flow            convergene zone and how formed/difference to trade wind/inversion convergence.

38.  IR imagery from 1715Z to 1930Z.

39.  Visible imagery from 1645Z to 2030Z.

40.  4 panel:  Composite, 0.5 reflectivity,  1.5 deg reflectivity, and VIL.

41.  Hail photo.

42.  Best Approach for locating LL boundaries

· 1997 Koch and Ray paper produced the following results:

· Hand meso-analysis identified between 50 and 60 percent of the convective boundaries

· Satellite imagery analysis identified just over 80% of the convective boundaries

· Radar analysis identified near 85% of the convective  boundaries

· When using all three analysis techniques together, 0ver 95% of all the convective boundaries were detected 
43.  LL boundaries continued…

· When using all three techniques together, up to a four hour lead time was gained for identifying a significant weather event and where it would most likely occur

· Hand meso-analysis – good for determining the “nature” of the boundaries (temp diff, moisture diff, stability discontinuities, airflow, convergence/divergence

· Satellite analysis – good for long range identification of boundaries and tracking/timing movement.  Obscuration can be a problem

· Radar analysis – good for detecting both air density or air flow boundaries…even in clear air.  Not good for low level boundaries > about 50nm from radar
44.  End Page/Contact Info.
