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'MEMORANDUM
. SUBJECT: " Meteorolog1ca1 Preprocessor Program )
FROM:-  Joseph A. Tikvart, Chief /A - g
- Source Receptor Ana]ys1s Branch (MD-14)
T0:. Michael Koerber Reg1ona1 Meteoro]og1st
: - Region V

-In response to your request, the Model Clearinghouse has reviewed
your three questions relating to procedures used by the State of Indiana
- for preprocessing on-site meteorological data for model 1nput. Our -
comments are as follows. X

Question 1. For calcuTating the mixing height, where should the surface
temperature value be obtained, at the rad1osonde stat1on, at ‘the nearest
NWS station,: or from on-site?

We agree‘w1th you that a consistent national approach is desirable.

. As‘you recall, you raised this issue to the Clearinghouse in October,,1985.,
At ‘that time we believed that the issue had both technical and national -
consistency aspects that needed to be resolved with all the Regions involved.
We still believe that this is the case. It also appears that there are some
technical differences of opinion on which is-the best approach. On one hand
it seems logical to use the on-site data (or the nearest NWS site if no on-site
data are available), sinc¢e it is clearly more representative of the surface
environment being experienced by the plume(s). On the other hand an argument
can be made that the integrity of the temperature profile is compromised by.

- using surface temperature data at a 1ocat10n other than where the sound1ng
- . ‘was taken

As a consequence of these issues we believe that more t1me is needed

to study the problem before providing a definitive answer. Our proposal

is to bring up the issue, from a technical perspective, at the next On-site

Meteorological Data Work Group meeting. Such a meeting is under consideration

for early Spring 1988. Among other items, this work. group would explore the

the technical. aspects of the issue and hopefully reach a consensus position.
‘This position can then be discussed at the next Regional/State Modelers

Workshop in May 1988. In the meantime we recommend that you try to be as

consistent as poss1b1e within the State of Indiana and within Reg1on Viin
~dealing with problems as they come up : :
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'Quest1on 2. If the'pr1mary site measures a valid calm hour, then should
the hour be discarded via the calms treatment in CALMPRO or should the
vw1nd direction and wind speed from another s1te be substituted?

We recommend that the calm hours be processed with CALMPRO in a1l cir-
cumstances. Data substitutions should not be made for calms. . For most on-
site ‘data we would expect that there would be few calms since the instrument

© thresholds are generally quite Tow compared to NWS instrumentation. In that

- regard we are concerned that the State may be designating all onsite wind
~data less than 1.0 m/s as calms. Consistent with the Guideline on Air
Quality Models (Revised), such data should not be regarded as ca]m,un]eszthe
wind speed is truly below the instrument threshold. If-the wind is above the
instrument threshold but less than 1. 0 m/s the d1rect1on shou]d be used

and the speed reset to 1.0 m/s. : :

In a related issue, we are concerned that there be a standard procedure
for data substitution for missing data. It is our understanding based on
conversations with you that the State 'does indeed have a "reasoned" hier-
archy for data substitution and that spatial representativeness is taken into
account. - If this is the case, Reg1on V should review that hierarchy from a
' techn1ca1 ‘standpoint. L ‘ :

Quest1on 3. Can surface roughness be var1ed on a d1rect1ona1 bas1s?
| The second footnote on page 9-21 of the Guideline on Air Qua11ty Models

(Revised) discusses the z, concept briefly, indicating that z5 should repre-
- sent the average surface roughness within 1-3 km of the source. The reference

at the end of the footnote is to be used to help estimate the z, values. This .

particular reference does indicate that it is appropriate to specify zy as a
function of upwind d1rect1on for rura] sites but cautions aga1nst doing so in-
.urban areas , .

Pages 6-16 to 6-18 of "On-Site Meteoro1og1ca1 Program Guidance for Regqu-
latory Modeling Applications" provides additional guidance on the selection
‘of Zg. This guidance does indicate that it is technically supportab]e for
o to be varied provided that data exist to calculate z, from Equation 6.4.2,
espec1a11y sigma-u data. It is our understanding that where this z4 adjust-
ment to Sigma-A was .used (Gibson Power Plant), the requisite data were avail-
able and that the method out11ned in the guidance was followed.
i
In genera], vary1ng zo by direction shou]d be treated w1th caut1on and
should only be done on a case-by-case basis. As exp1a1ned in the guidance
document, Equation 6.4.2 determines the effective roughness Tlength and should
only be app11ed to sectors of at least 30 degrees in width to account for major
_variations in surface roughness element. To eliminate any seasonal bias in
' determining effective roughness lengths, Equation 6.4.2 should be ‘applied
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to a full.year of data. Tab1e76 1 of the gu1&ante‘ddeUment may be’used to
to make an initial estimate of z, for-the sole purpose of determ1n1ng an
an appropriate measurement height for the data to be used in Equation 6.4.2

,%(between 20z, and the 100z,). Table 6-1 should not be used to determine
a direction-varying z, for use in diffusion analyses. Once a table of

effective roughness lengths by sector has been established, these values

“may be used to adjust the stability category boundaries in Tab]e 9-3 of
-the Guideline on Air Quality Models (Revised) (also Tables 6-5 and 6-6

of the on- 8 Ee guidance document). The surface roughness factor of
would have to be applied to the stability category boundaries
on ‘an hour-by-hour basis depending on the observed hourly w1nd d1rect1on

To answer your specific quest]on,;we agree that,the.w1nd direction
data-used to-select-the appropr1ate surface roughness-value for-a given -

“hour should be taken from the same measurement height as. the sigma-u data.
used to determine the effective roughness lengths. This will normally

also -be the measurement height used for stability classification, and is

typically the 10m level. The measurement he1ght should be within the
range of 2020 to 100z,. v

One other comment’ is that it appears to us- that the State may be:
using the on-site data recorded to 10 degree intervals and then using a
random number generator to specify down to one degree. We believe that,

- for on-site measurements, the wind direction data should be resolved to
the nearest degree and input directly to the model.

Given the status of the Indiana SO, SIP, it seems wise at this time
to accept what the State has done regarding preprocessing of meteorological
data (to the extent that these data are used in the SIP). However Indiana
should not get locked into their system unt11 some of the above mentioned
issues are reso]ved

If you have any. further quest1ons at this time, please contact

_ Dean Wilson.

cc: R, Brode
S. Reinders
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