Mavy 1977

TIM MORGAN AND ROBERT D.

BORNSTEIN 653

Inversion Climatology at San José, California

TiM MORGAN AND ROBERT D. BORNSTEIN

Department of Meteorology, San José State University, San José, Calif. 95192
(Manuscript received 29 June 1976, in revised form 17 February 1977)

ABSTRACT

Month-to-month variations in the early morning surface-based and near-noon elevated inversions at San
José, Calif., were determined from slow rise radiosondes launched during a four-year period. A high fre-
quency of shallow, radiative, surface-based inversions were found in winter during the early morning hours,
while during the same period in summer, a low frequency of deeper based inversions arose from a combination
of radiative and subsidence processes. The frequency of elevated inversions in the hours near noon was lowest
during fall and spring, while inversion bases were highest and thicknesses least during these periods.

1. Introduction

Seasonal summaries of inversion parameters compiled
for various U.S. synoptic radiosonde sites by Holzworth
(1974a,b) have been used in air pollution modeling
and in the preparation of environmental impact
statements. The scheme developed by Holzworth has
been used (in slightly modified form) in the present
study to analyze the month-to-month variations in the
early morning surface-elevated and near-noon elevated
inversions at San José, Calif., as measured by slow
rise radiosondes. Since these radiosondes ascend at a
rate which is approximately one-half that of synoptic
radiosondes, they provide a more accurate and detailed
picture of the lower atmosphere. It is not possible to
compare the observations obtained from these two
types of radiosonde soundings, as they are generally
lauched 6 h apart. Summaries of the following inversion
characteristics are presented: frequency of occurrence
(f), elevation (3), thickness (Az), temperature increase
(AT) and intensity (I).

2. Data analysis

Between September 1971 and March 1973, the
National Weather Service operated an Environmental
Meteorological Service Unit (EMSU) at the south
campus of San José State University (SJSU), while
from April 1973 to October 1973 and from June 1974
to September 1974 the unit was supported by the Bay
Area Air Pollution Control District. Data were obtained
from slow rise radiosondes (ascent rate of about 150 m
min~ ‘) whxch were generally released in the “early
morning” hours near sunrise and in the hours ‘“near
(local) noon.” During some air pollution episodes, one
to four additional afternoon launches were made. All
soundings (temperature, dew-point temperature and

pressure for both mandatory and significant levels)
were recorded on computer punch cards, as were the
winds aloft data.

The data used in the present study (Table 1) may
not be totally representative of climatic conditions
because of the following limitations: 1) EMSU sound-
ings are normally only taken on regular work days
(Monday through Fridays); 2) soundings are not
available for a significant percentage of the work days
in the period; and 3) the record is somewhat short in
view of the large year-to-year variations in inversion
behavior. However, the results apparently exhibit a
consistent pattern, and the techniques suggested in the
paper can be applied to other similar data sets.

Inversions bases and tops are difficult to identify when
there are multiple inversion and/or isothermal layers
in a single sounding. A scheme has been developed by
Holzworth (1974a,b) to determine these levels in
such soundings in which a complex temperature

TaBLE 1. Summary of the number of EMSU observations taken
at SJSU, where AM represents the hours near sunrise and PM
represents the hours near noon.

Year

1971 1972 1973 1974 Total
Month . AMPM AMPM AMPM AM PM AM PM
January 21 22 20 19 41 41
February 20 19 19 10 39 29
March 20 26 22 10 42 36
April 18 17 20 0 38 17
May 22 21 22 0 44 21
June 22 2% 6 0 20 0 43 21
July 22 18 9 2 20 1 51 21
August 23 23 3 0 22 0 48 23
September 20 21 22 20 15 0 3 0 60 41
October 19 17 20 20 22 4 61 41
November 21 20 19 20 40 40
December 22 21 19 19 41 40







