Hi Doug,
 

Attached is all the thresholds for severe convection. For the development of any convection I just look at the showalter index (works best in BC) and CAPE. The prog tephis needs to be examined because you don't want really skinny CAPE (especially if it's dry mid levels) and you don't want the CB tops just above the 500 mb level. The PW should be at least 10 mm. Thunderstorms are rare with a PW below 10 and impossible below 5 mm. I also have to decide if a thunderstorm can be triggered. The LID strength (or lack of a LID) is very important as well.
 

If you have further questions I'm working on project shifts the next couple days.
 

Jim
 

 

 

THRESHOLDS FOR SEVERE CONVECTION IN B.C.
For all severe thunderstorm types (except the microburst) need to have very unstable mid levels and significant 1000-500 mb mean RH: T700-T500 (LR) >16 unstable and >20 very unstable. (With edigraph one can look for where the airmass is most unstable) Be aware that a LR of 20 for a cool airmass is not as unstable as a LR of 20 for a warmer airmass. 1000-500 mb mean RH has to be >40% and preferably >=70%. Of course, too much synoptic cloud will prevent the needed solar insulation.  

PULSE STORM:  Need little shear (sfc-650mb (12,000ft) shear <15 knots), CAPE >=1500 J/kg and CB tops >12 km. However, if PW is >20 mm (preferably >25 mm) then >1000 J/kg is sufficient for heavy rainfall.

MULTICELL STORM:  For sfc-650mb shear >=15 knots need CAPE >=1400 J/kg and for 0-650mb shear >=25 knots need CAPE >1000 J/kg. SSI (from CMC SSW charts) uses CAPE and 0-12,000ft (650mb) shear in its calculation. If SSI >80 then severe convection is likely as long as there’s sufficient CAPE. Can have very strong shear with little or no CAPE and still have an SSI >80. 

SUPERCELL STORM: Need deep 0-6km AGL (sfc-450mb) shear and a CAPE as low as 500 J/kg. However, thunderstorms not possible with BRN <10 unless there’s very strong dynamics and a BRN just below 10. If deep shear is >30-35 knots then supercells are possible. Vertical velocities are enhanced when there’s a rotating updraft. 90% of supercells produce severe weather (can easily have 15mm hail with a supercell). All very large hail events occur with supercells. Also a S.R. Helicity >150 (strong winds that veer with height)enhances vertical velocities even more on the storm's right flank and ensures a stronger low level meso. If the LCL is less than 1km (usually the case with cooler/low topped supercells)and the ground is generally flat (the southern trench is flat enough) then tornadoes are possible. SSI may be <<80 because of low CAPE values and/or the strongest winds are above 12,0000 feet. 
SQUALL LINE:  When strong winds (850mb>= 25knots, 700mb >=35 knots)are aligned with height and there's fat CAPE (at least 500 J/kg) then watch out for the development of a severe squall line when there’s strong dynamics. Watch for any bowing in the line echo which indicates an acceleration of the low level jet. Look at the LOLAA winds on radar. The GUST algorithm will usually be triggered as well.

MICROBURST:  If the CB bases are near 12000 feet (ASL) and it’s warmer than 30 degrees then severe dry microbursts are possible if the virga reaches close to the ground or it actually rains. The maximum wind gust can be estimated using the equation T2=Tsfc-T*, where T* is the temperature at the surface after following the moist adiabat down from the wet bulb freezing level. T2 of 10=aprox. 25kt; T2 of 15=aprox. 35-40kt; T2 of 20=aprox. 50kt.

OTHER USEFUL INDICES:


Very negative SI and LI values (<-4) also indicate that the CAPE is fat. If the storms are organized due to wind shear then large hail and intense lightning are more likely. Look at Hailcast. It will overforecast the hail size by 25-50%. If chance of 2 cm hail is >80% then 15 mm hail is possible.    
S.R. Helicity:
150-299  = Weak tornadoes (F0 and F1) possible.




300-449  = Strong tornadoes (F2 and F3)possible.




>450     = Violent tornadoes (F4 and F5)possible. 

(Need enough CAPE (>500J/kg)for supercell development)

BRN shear: Is similar to the 0-6km shear. 20-40 is mdt and >40 is stg. Values of 40 m^2/s^2 or greater have been associated with supercells.(One can look at this on Edigraf)
 
SWEAT takes into account instability, 850 and 500 wind speeds and the proper wind shear between the two levels. 

SWEAT >250 indicates severe convection is possible.

SWEAT >300 indicates severe convection is probable.

Yukon lightning study: Lightning is likely if the Clarke index is greater than 75 dam and the PW is >15 mm. No lightning occurs when the Clarke index is less than 69 or the PW value is less than 10 mm. Works better in the Yukon. Doesn’t work for lower topped CB’s

K index for heavy rain:
31-35 = Some potential for heavy rain






>35   = High potential for heavy rain

K index >35 and PW >25mm are significant in BC. Weak to moderate shear or training of thunderstorms will result in very heavy rain. Watch out if K >40 and PW >30 with low to moderate shear or training of thunderstorms. 

TT for TS coverage:
44-45  =  ISOLD

46-52  =  SCT

>52    =  NMRS

(TT>50 is very significant if the airmass is warm)

K index, TT and SWEAT all over forecast instability for cooler air masses. 

Vertical shear in Summer Summer Weather Charts: >=5 (.001/s) is significant.
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Subject: Help... Convective Indices for Fire Weather Forecaster Course
Importance: High
Hi Jim,

A question has arisen here during our course about what indices are used for convection here in the mountains.  Remembering fire weather forecasters are mainly concerned about wind/RH/lightening/temperature (not specifically severe weather)… what are your favourite indices and what do their values mean?

Doug

Doug Lundquist
A/Service Liaison Meteorologist
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Doug.Lundquist@ec.gc.ca
