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Some Some ‘‘mesoscalemesoscale toolstools’’

SoundingsSoundings
Model/ObservedModel/Observed

Profilers/VWPProfilers/VWP
AnalysesAnalyses

Surface and Upper AirSurface and Upper Air

sfcOAsfcOA
ACARS/TAMDARACARS/TAMDAR
GOES derived fieldsGOES derived fields



What IWhat I’’ll focus on here:ll focus on here:

Sounding analysis and Sounding analysis and sfcOAsfcOA parametersparameters
Understand parcel choice and implications on:Understand parcel choice and implications on:

CAPECAPE
Effective shear/Effective shear/helicityhelicity

Quick case using Quick case using mesoscalemesoscale ‘‘toolstools’’ in making in making 
mesoscalemesoscale discussion and watch decisionsdiscussion and watch decisions



Model soundings/Model soundings/sfcOAsfcOA

One of biggest One of biggest 
advancements in severe advancements in severe 
weather forecasting.weather forecasting.
Allows sounding analysis Allows sounding analysis 
across entire country, at any across entire country, at any 
time of day.time of day.

Directly infuse latest science Directly infuse latest science 
into operationsinto operations
Fine tunes severe weather Fine tunes severe weather 
forecasting down to the forecasting down to the 
‘‘storm scalestorm scale’’



CAPE definitionsCAPE definitions
(http://(http://www.spc.noaa.gov/misc/acronyms.htmlwww.spc.noaa.gov/misc/acronyms.html))

MUCAPEMUCAPE:  Most unstable CAPE:  Most unstable CAPE
Lifts most unstable parcel in Lifts most unstable parcel in 
lowest 300 lowest 300 mbmb..
Useful in nonUseful in non--surface based surface based 
(elevated) CAPE.(elevated) CAPE.

SBCAPESBCAPE: Surface: Surface--based CAPEbased CAPE
Lift surface parcel.Lift surface parcel.
Usually identical to MUCAPE in Usually identical to MUCAPE in 
the afternoon.the afternoon.

MLCAPEMLCAPE: Mean: Mean--mixed CAPEmixed CAPE
Parcel lifted using mean Parcel lifted using mean 
temp/moisture (lowest 100mb).temp/moisture (lowest 100mb).
Most representative for diurnal Most representative for diurnal 
development when boundary layer development when boundary layer 
is well mixed.is well mixed.



Importance of parcel choiceImportance of parcel choice



Importance of parcel choice Importance of parcel choice 
(cont.)(cont.)

Choice of parcel depends on time of
day or expectation of lifted parcel.
-MUCAPE overnight/early morning (or if not sfc based).
-MLCAPE afternoon/early evening (or if worry about sfc based).



All CAPE Not Created EqualAll CAPE Not Created Equal
Same CAPE for both soundings



All CAPE Not Created EqualAll CAPE Not Created Equal
Same CAPE for both soundings

CAPE alone may not give complete picture!
May need to also look at lapse rates or
lifted indicies, depending on the situation.



How about Kinematics/Shear?How about Kinematics/Shear?

Deep layer shear values Deep layer shear values 
more accurate in more accurate in forecasting forecasting 
supercells versus other supercells versus other 
severe types.severe types.

Independent of accurate Independent of accurate 
storm motionstorm motion
Values greater than 35 Values greater than 35 
ktkt favor supercells favor supercells (though (though 
not all the time!)not all the time!)

HelicityHelicity, though quite , though quite 
important, harder to use prior important, harder to use prior 
to storm development.to storm development.

Needs accurate storm motionNeeds accurate storm motion
Highly variable in time and spaceHighly variable in time and space



Effective Effective HelicityHelicity/shear/shear

TradionallyTradionally, SRH and shear use fixed levels, SRH and shear use fixed levels
(i.e. sfc(i.e. sfc--3 km, sfc3 km, sfc--1 km, sfc1 km, sfc--6 km).6 km).
Works fine in most situationsWorks fine in most situations

What if storms elevated, or What if storms elevated, or ‘‘fixedfixed’’ layer not sample layer not sample 
of storm inflow?of storm inflow?
Effort by SPC forecasters (Thompson, Edwards, Effort by SPC forecasters (Thompson, Edwards, 
Mead, etc..) to automate identification of storm Mead, etc..) to automate identification of storm 
inflow.inflow.
Developed Developed ‘‘parcel constraintsparcel constraints’’ which are meant to which are meant to 
confine the parameter calculations to where lifted confine the parameter calculations to where lifted 
parcels are buoyant, but not too strongly capped.parcels are buoyant, but not too strongly capped.



Inflow 
layer

sfc

3 km



Effective SRH versus 0Effective SRH versus 0--3 km SRH3 km SRH

Effective SRH 
~145 m2 s-2



Effective ShearEffective Shear

Instead of using sfcInstead of using sfc--6 km, 6 km, 
use halfway between use halfway between 
bottom of bottom of ‘‘inflow layerinflow layer’’
and EL.and EL.

Uses sounding to define Uses sounding to define 
levels; more event driven.levels; more event driven.

4040--60% storm depth, best 60% storm depth, best 
discriminator between discriminator between 
supercells and non supercells and non 
supercellssupercells

Mu 
parcel 
~825 mb

EL ~200 mb

50% of
storm 
depth

0
%

100%



Some points to considerSome points to consider

Sounding parameters huge advancement in severe thunderstorm Sounding parameters huge advancement in severe thunderstorm 
forecasting.forecasting.
However, this is just one tool.However, this is just one tool.
Must understand what your using.Must understand what your using.
Parameters can be wrong!Parameters can be wrong!

Incomplete science?Incomplete science?
RUC initialization must be accurate!RUC initialization must be accurate!

‘‘EffectiveEffective’’ parameters most sensitive to RUC parameters most sensitive to RUC ‘‘failuresfailures’’, especially if , especially if ‘‘effective effective 
inflowinflow’’ layer is not truly representative!layer is not truly representative!

Fields for Fields for previousprevious hour if towards top of next hourhour if towards top of next hour
Can change rapidly in dynamic patternsCan change rapidly in dynamic patterns

Forecasters seek observational data to support what Forecasters seek observational data to support what 
mesoanalysismesoanalysis/RUC indicating./RUC indicating.



Lets look at quick caseLets look at quick case
(day shift at SPC)(day shift at SPC)



MidMid--Winter Severe EventWinter Severe Event





12z15z



MidMid--Winter Severe EventWinter Severe Event

Last half of day shift.  1630z Last half of day shift.  1630z otlkotlk just just 
completedcompleted……

““THE WARM SECTOR EXPECTED TO REMAIN GENERALLY CAPPED THRUTHE WARM SECTOR EXPECTED TO REMAIN GENERALLY CAPPED THRU
DAYLIGHT HOURS ACROSS PLAINS...HOWEVER BY EVENING CONDITIONSDAYLIGHT HOURS ACROSS PLAINS...HOWEVER BY EVENING CONDITIONS
EXPECTED TO BECOME INCREASINGLY FAVORABLE FOR DEVELOPMENTEXPECTED TO BECOME INCREASINGLY FAVORABLE FOR DEVELOPMENT
OF ORGANIZED/POTENTIALLY SEVERE THUNDERSTORMS.OF ORGANIZED/POTENTIALLY SEVERE THUNDERSTORMS.””



VSBL thru 18zVSBL thru 18z



BREF thru 18zBREF thru 18z















17301730--1900z1900z



17301730--1900z1900z













18301830--2122z2122z



Jan. 07Jan. 07thth, 2008, 2008
Significant tornado outbreak across southern MO with Significant tornado outbreak across southern MO with 
EF3 tornado in far southeastern WIEF3 tornado in far southeastern WI
A total of 48 tornadoes surveyed by NWS for this A total of 48 tornadoes surveyed by NWS for this 
tornado outbreak.tornado outbreak. Two fatalities and around 30 injuries Two fatalities and around 30 injuries 
were reported in MO.were reported in MO.



Quick conclusionsQuick conclusions

MesoscaleMesoscale tools enhanced shorttools enhanced short--term term 
forecasting.forecasting.

Allowed forecasters to forecast quicker beginning to Allowed forecasters to forecast quicker beginning to 
the event.the event.
Stay ahead of unfolding severe threat outside Stay ahead of unfolding severe threat outside 
ongoing SLGT risk.ongoing SLGT risk.



The End!The End!


