














Act are debated). 1t might therefore be considered un-
accepiable,

It is possible to go one stage further than Wada and
suggest that decisions on air pollution control mea-
sures should not be based solely on the information
from any mathematical model, but instead should de-
pend on the judgment ol "experts” (that is, people
who are familiar with the meteorological, chemical,
and other processes involved, and have practical ex-
perience in dealing with air pellution).

A key difference between the two approaches is that
experts do not make fully explicit the data base and
predictive relationships that they employ (indeed, if
they did so, their reasoning could, in principle, be re-
produced in a model); unlike the models, therefore,
they provide ne basis for validation. Even if it could
be shown that past predictions made by experts have
proved no worse (and have sometimes been better)
than those derived from madels, this is insufficient jus-
tification for assuming that they will continue to do so
in the future, especially if the models are to be fur-
ther improved. On the other hand, due to the short-
age of satisfactory data at the present time, it is also
true to say that the models have not vet been adequately
validated; thus it could be argued that there is no more
reason Lo trust them in the short term than to trust
the experts. Furthermore, experts have the ability to
modify parameters that they consider in making their
estimates more rapidly than a mathematical model can
be changed. This ability, combined with their lower
cost (at least in comparison with the more complex
models) make the option of using experts worth con-
sidering,

Panels of experts could be appointed for each EPA
region. It should be recognized that they would not
be called upon to make normative judgments (that
is, to say whether a proposed measure is “good” or
“bad”) but instead to make a positive prediction as
to whether a measure would promote, or be consis-
tent with, the aim of achieving and maintaining the
Clean Air standards, The experts would be permitted,
if they wish, to use models for guidance (thereby ob-
taining, perhaps, the maximum benefit from both ap-
proaches), but their ultimate judgments would be
binding. Almost inevitably, there would occasionally be
disagreements between different experts on a panel,
but a technigque such as Delphi could then be vsed in
an attempt to reach consensus (Dalkey et al,, 1972).

It is important to point out that the use of experts
is not being suggested as a long-term solution to the
problem of quantifying the emission/air quality re-
lationship. By removing the objective (albeit currently

unreliable) basis for decision making that models pro-
vide, the opportunities for judgments to be influenced
by political considerations must inevitably increase, As
mentioned earlier, a strong case can be made for in-
vesting considerable resources in the development ol
reliable models that might ultimately provide the sole
basis for predictions. However, the current limitations
of the models and the difhculties to be faced in im-
proving them (especially in terms of data collection)
should not be underestimated,
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I Senate Committee on Public Works (1974a).

2 Hearings on proposed amendments to the Clean Air Act were

started by comminess of both the Senate and the House in

the early part of 1975,

A comprehensive data-gathering study known as the Regional

Air Pollution Study (RAPS) is currently being sponsored by

the EFA in 51 Louis for the specific purpose of developing

and validating improved air quality models (Ruff and Fox,

1974},

4 See Eschenroeder et al. (1972), Reynolds et al, (1973), Wayne
et al. (1973}, Other applications of models 10 Los Angeles are
described in Frenkiel (1956), Lamb and Neiberger (1971),
Sklarew et al, (1972), Trijonis (1972), Hamming ct al. (1978},
Lin and Perrine {1975).

5 For a more detailed discussion of short-term controls, see,
for example, the repore by TRW, Inc. (1978).

6 Ironically, the very success of emergency measures introduced
in response 10 a predicted alert conld cause a problem in pub-
lic relations, for people might afterwards argue that the epi-
sode wonld not have occurred anyway (even without the
measures), and it might be impassible o prove them wrong.
OF course, an even greater problem arises if the measures
prove ineflective!

7 EPA's curvent interpretation of this requirement is given in
Federal Register 39, 42510-42517 (Dec, 5, 1974).

B As emissions from motor vehicles arve progressively reduced,
those from statfonary sources are likely 1o become relatively
MOTe important.

A Barth (1970), Trijonis (1972), Hamming et al. {1973, See
also, Federal Register 36, 15486-15506 (Aug. 14, 1971).

10 See, for example, Turner (1964), Clark (1964), Miller and
Holeworth (19%67), Koogler et al, (1967), Hilst {1967), Bowne
{1969, Shieh et al, (1970%, Roberts et al, (1970).
A similar problem arises when the models' predictions are
used in the implementation of the Clean Air legislation, as
this currently governs point levels of pollution. However, the
problem may be solved by the development of subgrid models
that deal with localized effects, on which the 3AT team is
working under a new EPA contract,

12 When the concentration of ozone at the West San Gabriel
Valley station was determined by interpolation using observed
data from three other locations and compared with an actual
measurement at the station itself, the relative error (that is,
truc-computed (true) ranged from 6 percent to 63 percent

Bl



{average 35 percent) on one day, and from 0 percent Lo 53
percent (average 20 percent) on another, See Eschenroeder et
al, {1472).

13 See Eschenroeder and Perkins (1974), Black (1974), Perkins
(1974) with reference to LARPP; and Ruff and Fox (1974)
with reference to the RAPS program.

14 See, for cxample: Mackintosh (1973), Kneese and Schultze
(1975), Walozin (1966), Thompson (1973), Freeman et al
(1973).
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