Meteorological Review of Conditions Encountered During the Summer 2002 New England Air Quality Study (NEAQS)
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The New England Air Quality Study (NEAQS) was conducted during the period of July through August of 2002 with the measurement intensive phase occurring from 12 July through 10 August. The primary study area was along the seacoast of New England from Bar Harbor, Maine, southward. During this period, meteorological conditions were sufficiently favorable on approximately 35% of the days, so that pollution episodes with one-hour average ozone levels of more than 100 ppb were recorded at one or more regulatory sites in New England. Was this a typical summer for the region? What were the synoptic features associated with these elevated pollution events? This review will attempt to address these questions. Two general synoptic patterns tend to dominate this region during the summer months. The first is the so-called "Atlantic Return (AR)" pattern where a high pressure system (typically the Bermuda High) is well offshore to the southeast. A low pressure typically accompanies this pattern and is usually located towards the northwest over the Ontario or western Quebec provinces. This AR pattern usually has an associated southwesterly air flow component and was the prevailing synoptic pattern during the elevated pollution episodes. The second dominant feature is the "Continental High (CH)" pattern, characterized by high pressure to the northwest of the region and northwesterly flow. This pattern is usually associated with clean air days. The frequency of these two synoptic patterns was slightly more prevalent during the summer of 2002 than on average. Cold frontal passages usually marked the transition from AR to CH situations. Warm advection, sometimes accompanied by a warm front, and usually preceded the transition from the CH to AR pattern. The wind climatology for July-August 2002 based on ETA model analysis fields show the strong prevailing southwest and northwest flows associated with the AR and CH patterns, respectively. On the elevated pollution days, the southwesterly flow was indeed most typical. However, the next greatest frequency was shared equally between west-northwest and west-southwest flows. Examining 12- and 24-hour low-level backward trajectories from the Isle of Shoals off the coast of New Hampshire, the air source regions for elevated days were located in the single octant between the south and southwest 43 and 39 percent of the time, respectively. This octant implies that most have some over water trajectory components. Winds and trajectories at 1- and 2-km on these days and corresponding trajectories tended to be more westerly. Sea breezes occurred during some of the pollution episodes. Surface temperatures at nearly all coastal station and offshore buoys tended to be about 1 degree Celsius above normal in July and approximately twice that amount in August. The majority of onshore stations during the high pollution days had surface temperatures above 29 degrees Celsius. Precipitation at many of these sites was significantly less than normal in amount and frequency. Sea fog that can usually be expected on a few days near shore was virtually non-existent during the summer of 2002. Overall, the summer 2002 NEAQS weather was not too far from the average climatology. The normally dominant synoptic patterns were slightly more dominant than normal. Dirty air was usually associated with southerly to southwesterly low-level flow with an over water path and warmer temperatures.
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