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Santa Ana Winds - Santa Ana winds
are generally defined as warm, dry
winds that blow from the east or
northeast (offshore) occurring
predominantly between the months of
December and February. The winds
develop when a region of high
pressure builds over the Great Basin
(the high plateau east of the Sierra
Mountains and west of the Rocky
Mountains including most of Nevada
and Utah) and move locally across
the Mojave Desert and then over and
through passes in the San Gabriel,
San Bernardino and San Jacinto
Mountains.

The Setting

Riverside County is located within three air basins, as can be seen on
Figure AQ-1, Riverside County Air Quality Basins They are the South
Coast Air Basin (SOCAB), Salton Sea Air Basin (SSAB) and the Mojave

Desert Air Basin (MDAB). Air quality within each basin is not only affected by
various emissions sources (mobile, industry, etc.), but also by atmospheric
conditions such as wind speed, wind direction, temperature and rainfall. The
following provides a description of each air basin and its relevant climate and
meteorological conditions affecting air pollution. 

SOUTH COAST AIR BASIN

Western Riverside County (west of the San Gorgonio Pass) is located within the
South Coast Air Basin (SOCAB), which includes all of Orange County and the
non-desert portions of Los Angeles, Riverside and San Bernardino Counties. Air
quality conditions in the SOCAB are under the jurisdiction of the South Coast
Air Quality Management District (SCAQMD). 

According to the Air Quality Management Plan (AQMP), the worst air quality
problem in the nation occurs in the South Coast Air Basin. With very light
average wind speeds, the basin atmosphere has a limited capability to disperse
air contaminants horizontally. The dominant daily wind pattern is a daytime sea
breeze (onshore breeze) and a nighttime land breeze (offshore breeze), broken
only occasionally by winter storms and infrequent strong Santa Ana winds from
the Great Basin, Mojave, and deserts to the north. 

On virtually all spring and early summer days, most of the pollution produced
during an individual day is moved out of the basin through mountain passes, or
is lifted by the warm, vertical currents produced by the heating of mountain
slopes. In those seasons, the basin can be “flushed” of pollutants by a transport
of ocean air during the afternoon. From late summer through the winter months,
the flushing is less pronounced because of lower wind speeds and the earlier
appearance of offshore winds. With extremely stagnant wind flows, the drainage
winds may begin near the mountains by late afternoon. Remaining pollutants are
trapped and begin to accumulate during the night and the following morning. A
low average morning wind speed in pollution source areas is an important
indicator of air stagnation potential. 

The vertical dispersion of air pollutants in the South Coast Air Basin is
hampered by the presence of a temperature inversion in the layers of the
atmosphere near the surface of the Earth. In a normal situation, as temperatures
decrease with altitude, air continues to rise as it remains warmer than the
surrounding air. With an inversion layer, air cannot continue to expand upwards,
as it is trapped by the warmer air above. 
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Inversion layer - A layer of warm air
that traps the cooler air and any
pollutants it carries below.

Smog - A combination of smoke,
ozone, hydrocarbons, nitrogen
oxides, and other chemically reactive
compounds which, under certain
conditions of weather and sunlight,
may result in a murky brown haze
that causes adverse health effects.
The primary source of smog in
California is motor vehicles.

Subtropical High Cell - An area of
atmospheric high pressure located at
approximately 30 degrees north and
south latitude. Air tends to sink near
high-pressure centers, which inhibits
precipitation and cloud formation.
This is why high-pressure systems
tend to bring bright, sunny days with
calm weather. 

However, as the day progresses and the sun warms the ground, the surface layer
of air approaches a temperature equal to that of the inversion layer. When these
temperatures become equal, the inversion layer begins to erode at its lower edge.
If enough warming takes place, the inversion layer becomes weaker and weaker
and finally “breaks.” The surface air layers can then mix upward without limit.
This phenomenon is frequently observed in the middle of late afternoon on hot
summer days when the smog appears to clear up suddenly. Winter inversions
frequently break by mid-morning, thereby preventing contaminant build-up.

The combination of low wind speeds and low level inversions produces the
greatest concentration of pollutants. On high wind days other air pollutants
including particulate matter such as dust and soil are swept and carried in the air.
On days of no inversion or on days of winds averaging over 15 miles per hour,
there will be no important smog effects, during either summer or winter. 

In the winter, the greatest pollution problems are carbon monoxide and oxides of
nitrogen because of extremely low level inversions and air stagnation during the
night and early morning hours. Smog levels are much lower during this season
due to the lack of strong inversion during the daylight hours and the lack of
intense sunlight which is needed to produce photochemical reactions.

In the summer, the longer daylight hours and the brighter sunshine combine to
cause a reaction between hydrocarbons and oxides of nitrogen to form more
smog. Carbon monoxide is not as great a problem in summer because inversions
are not as low and intense in the surface boundary layer (within 100 feet of the
ground) as in winter and because horizontal ventilation is better in summer. 

The basin-wide average occurrence of inversion at the ground surface is 11 days
per month; the averages vary from two days in June to 22 days in December and
January. The potential for high concentration varies seasonally for many
contaminants. During late spring, summer and early fall, light winds, low mixing
heights and brilliant sunshine combine to produce conditions favorable for the
maximum production of photochemical oxidants, mainly ozone. During the
spring and summer, when fairly deep marine layers are frequently found in the
Basin, sulfate concentrations are at their peak.

SALTON SEA AIR BASIN

The middle part of Riverside County (between San Gorgonio Pass and Joshua
Tree National Monument), belongs in the Salton Sea Air Basin (SSAB), along
with Imperial County. Air quality conditions in this portion of the County,
although in the SSAB, are also administered by the SCAQMD. The SCAQMD is
responsible for the development of the regional Air Quality Management Plan
and efforts to regulate pollutant emissions from a variety of sources. 

The SSAB portion of Riverside County is separated from the SOCAB region by
the San Jacinto Mountains and from the Mojave Desert Air Basin to the east by
the Little San Bernardino Mountains. During the summer, the SSAB is generally
influenced by a Pacific Subtropical High Cell that sits off the coast, inhibiting
cloud formation and encouraging daytime solar heating. The SSAB is rarely
influenced by cold air masses moving south from Canada and Alaska, as these
systems are weak and diffuse by the time they reach the desert. Most desert




