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SELECTED DATA

The data of the Air Quality Network of the Basque Government Environment Department, in the last 7 years 1997-2003, between the months April and September (both included) have 
been used to the statistical analysis. The used meteorological variables are: temperature, relative humidity, pressure, radiation and wind measured in 11 surface stations, as well as the 
upper wind data (1100 and 1500 m) provided by the radar profiler located in the coast (Punta Galea). Ozono values from 27 stations have been interpolated to get the hourly 
concentration distribution of each pattern.

STATISTICAL ANALYSIS

The observed meteorological conditions have been classified in hourly patterns by means of the statistical technique of cluster, being this one an objective method that allows to 
identify the typical and more frequent patterns.Several techniques have been used to combine the different hourly meteorological patterns to obtain the typical daily dispersive 
patterns. Among them a tool specifically designed to combine the similarity matrixes with hierarchic cluster.

Different daily dispersive patterns having associated higher ozone values are identified. Kriging interpolation method has been used to calculate the spatial distribution of the hourly 
ozone concentration in each pattern. The observation of the levels registered in the different stations (coastal, inland, mountain top...) and its evolution in the different patterns, has 
allowed carrying out a series of hypothesis about the background levels, the formation and the local transport, as well as the regional transport.

PATTERNS

Fifteen hourly meteorological patterns have been classified fulfilling the objective to 
describe in detail the different observed conditions. Four daily dispersive patterns have 
been identified as having associated higher values of ozone, about a 25% of the total days 
in the period April-September. Some days (a 3% of the total days) the population 
information threshold can be exceeded (severe episodes).

Comparing the values in selected stations at different daily patterns, the contributions 
would be: 47% background level, 30% local formation and 23% regional transport.

APPL I ED M ETH ODOL OGY TO PATTERN CL ASSI FI CATI ON

RESUL TS AND DI SCUSSI ONS

JUNE 2003 EPISODE

On June 21th the population information threshold had been exceeded in the northwest 
of the territory, where about half of the population lives.

In this day the diurnal hourly meteorological pattern is number 9, which has a frequency 
of appearance of 3.6% exclusively between the 8 and 20 GMT (maximum at 12). This 
pattern corresponds to a weak see breeze, characterized itself by a variable weak surface 
wind, towards inland near the coast, and a south component upper wind. The greater 
temperatures are reached in this pattern, spatially located inside coastal valleys.

To know about the origen of these very high levels, backward trajectories (model 
HYSPLIT NOOA-AIR RESOURCES LABORATORY) are calculated. The image below 
presents two of them, final height 300 and 1800 m on June 21th of 2003 at 16 UTC, with 
destiny Punta Galea (Getxo) and origin 96 hours before. The coloured map reveals the 
resulting NOx emissions inventory EMEP (50x50 km) for year 2001. In the bottom are 
represented the cruising altitudes and the mixing layer height throughout their route.

SEVERE EPISODES

The evolution of the patterns is similar in some severe episodes like in the above that 
took placed in june 2003:

CONCL USI ON AND ACK NOWL EDGEM ENTS

The statistical methodology process-driven is a useful tool to predict many ozone episodes. The classification of dispersive patterns using cluster analysis applied to the Basque 
Country monitoring network variables has been tested and the results can be considered good. The contribution of ozone coming from the outside is quite clear, although in each 
severe episode it would be necesary to analyze in the detail the flows of transport and the atmospheric conditions to determine its possible origen.

I want to agree specially to the Environment Department of the Basque Government, without whose support the execution of the different studies had not been possible. Also thanks to 
the Meteorology and Climatology Department for allowing the use of the data of the existing radar profiler in Punta Galea and to the Chemical Engineering and Environment Department 
of the Basque University by its collaboration.

Spatial hourly mean concentrations calculated for two different patterns at 18 GMT
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TotalNUMBER OF CASES IN EACH PATTERN BY HOUR

Topographic map of the Basque Country (UTM 
coordinates), where the hourly ozone concentrations 
(µg/m3) interpolated from the measurements in the 
surface network and the hourly meteorological 
pattern on June 21th of 2003 at 16 GMT are 
superposed.
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June of 2003 
Day 17 15 15 15 15 15 6 6 8 8 8 8 12 12 8 12 8 8 8 8 15 15 15 15 15 
Day 18 15 15 15 15 15 15 15 15 15 12 12 12 4 4 4 4 12 12 12 12 15 15 15 15 
Day 19 7 7 7 7 7 15 15 4 4 4 4 4 4 4 4 4 4 4 8 15 15 15 15 15 
Day 20 15 15 7 7 7 7 2 10 4 9 9 9 9 9 9 9 9 9 9 10 10 10 10 10 
Day 21 10 10 10 10 2 10 10 9 9 9 9 9 9 9 9 9 9 9 9 8 8 2 2 2 
Day 22 2 2 2 2 2 2 2 8 9 9 9 9 13 13 13 13 13 8 8 8 8 8 8 2 
Day 23 2 2 2 2 2 2 2 2 8 8 8 13 13 8 8 8 8 8 8 2 2 2 2 2 
 


