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What Is the iIssue?

A Need to maximize prescribed burning opportunities
given limited funding, resources and overall
management objectives of targets and goals

A Mixing height is an important atmospheric criteria in
determining go/no go decisions for prescribed burns

A Higher mixing heights improves smoke dispersion
and transport

A Holzworth method for mixing height at times can be
less than the actual instability layer

A Can burns potentially take place on more days than
what Holzworth mixing height indicates?
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A The height above ground at which
the dry adiabatic extension of the
morning minimum surface
temperature plus 5°C intersects the
vertical temperature profile observed
at 1200 Greenwich Mean Time
(GMT)

The °@65was 1 nte
allow for the effects of the
nocturnal and early morning
urban heat island since NWS
upper-air stations are generally
located in rural or suburban
surroundings

Thi s°Cdb+bs not i
use when determining Mixing
Height for Fire Weather
Forecasts



Concern with Holzworth method

A Does not track parcels downward (parcels that are
negatively buoyant

A Once the surface parcel intersects the sounding
profile during adiabatic ascent, the rest of the
profile is neglected

A Uses potential temperature, which in a dry
environment can be a good approximation

A Butif moisture present, can lead to error In

mixing helght determination (ihe advection of moisture in the
South is significant)

A These physically based issues with Holzworth may be
limiting prescribed burn opportunities
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500 Miles

Plots courtesy of the NOAA/NWS at Rapid City, SD.
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Advection from the Gulf and Atlantic shapes the
Precipitable Water climatology for the southern

states. Since the moisture in the atmosphere is
inherent to coastal states, it would be preferable to

use a methodology that takes into account the
influence of moisture in determining mixing height.

Ed Brotakds work recogni zed
upper air advection for wildland fire development.

This is certainly relevant when combined with

receptive fuel moisture conditions.

http://www.crh.noaa.gov/unr/?n=pw
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Proposed Method - Stull

ARnUses virtual potenti al t

A Accounts for the buoyant effects of water vapor
(both upward and downward parcels)

A Thus captures total unstable layer
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Stull Mixing Height Procedure
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A Displace air parcels upward from every relative maxima, and downward from every relative
minima.

A The air parcels move dry adiabatically until intersecting either the profile or the ground.

A Regions of parcel ascent or descent are unstable, and overlapping unstable regions blend into
one.

A Use virtual potential temperature profiles from the sounding data.

A The mixing height is the height of the unstable region (if any) which is connected to the ground.
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Mixing Height Methods: Static Stability, Temperature, and Moisture
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Virtual temperature (T, ):
Temp dry air must have to equal the
density of moist air

Potential temperature d):
Ideal for examining stability; pressure
variations are removed; moisture exclud

Virtual Potential Temperature (dv):

Same asl except calculated witlh,, rather
T; hence moisture inclusion

19%

Holzworth method: MH is a function of

the positive buoyancy of the surface par¢

exclusively.d used by NWS.

Stull method: MH is a function of the
instability depth; hence all positive and
negatively buoyancy parcels determine

MH. d, used exclusively.

* Stull=Holzworth under conditions*

1. Exclusive use off,,
2. Elevated instability is nonexistent
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adapted from Stull 1988



Stull-Holzworth
0 1000 2000 3000 4000 5000 6000
|

-1000

3/25/2010

Salt Lake City, UT

00z: SLC

Improved MHT
by ~ 5000 ft.

If Stull Methodology produces the same MHT as the Holzwworth
Methodology, all circles will be on the zero line. All circles above
A0O0 represent those days where
the SLC NWS Rawinsonde Station. These values may have
enhanced opportunities to conduct prescribed fires across the

forest landscapes. o
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Stull-Holzworth

Flagstaff, AZ
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o The same results are displayed from the FGZ NWS Rawinsonde
E — Station. There are numerous days where Stull produced MHT
that range from 500 to 3000 ft. higher than Holzworth.
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Stull-Holzworth

Quillayute, WA
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The UIL NWS Rawinsonde Station produced much fewer days
where Stull Methodology produced better MHT than Salt Lake or
Flagstaff. However, there were improved MHTS. It is recognized
that burning days are premium days and even if only a few are
improved, changes to improve and recognize these better days
are warranted in order to provide for prescribed fire opportunities.
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Verification of NC Mixing Heights
for Smoke Management
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Holzworth MHT

Stull MHT

In NC, a mid-afternoon or
peak burning mixing height
field study was performed by
utilizing a small number of
rawinsonde releases. When
compared, Stull produced
mixing heights that were
generally higher. The Stull
median was approximately
1,500 ft. higher than the
Holzworth median.
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Method caveats

A Stull Is more scientifically complete in terms of a
diagnosing air column static stability

A Holzworth Is used as a forecasting method; MH is a
function of surface parcel buoyancy alone

A Stull-based MH are higher overall since they are a
function of the entire instability depth

A Both methods are well-suited for numerical weather
prediction models (NWP)

A Both methods neglect dynamic motion; use with NWP
output corrects this flaw



Recommendation

A The use of the Stull method as the national standard
for mixing height calculations by the NWS needs to be
explored by the appropriate NWCG entities with
findings & recommendations made to wildland fire

community.

Premise for such a consideration:
A It is more physically based to capture total instability layer

A Itis a more accurate representation of mixing height as it
can examine moist or dry atmosphere conditions

A It will allow for more potential days of burning operations
since mixing heights may actually exceed minimum height
thresholds for dispersion not indicated by Hozlworth method
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