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Motivation [l The Formula Forecast Framework

Atmospheric pollution is one of the most serious Two extreme clusters: One with high CO, NO, NO,, SO,
problems of the modern way of life values and one with high O, values
60,000 deaths each year in Europe, 3,000,000 worldwide 15t extreme cluster: Winter, early morning, low airtemp

due to long-term air pollution exposure 2nd extreme cluster: Summer, mid-afternoon, high

To study it we used hourly in-situ measurements from a airtemp
station located at the city centre of Athens, Greece

The statistical analysis of this extreme dataset (clusters 1

The table below summarizes the statistical analysis & 2) is shown on table 2 (49638 records in total)
performed on 89364 records, from 2000 to 2012 Table 2: Statistical Analysis of the Extreme Dataset (inside the parentheses are
the values for extreme cluster 2, outside for extreme cluster 1)

2000 - 2012

21635
(28003)

Table 1: Statistical Analysis of the Whole Dataset

. s/

21.4 (3.1) 908 (33) 377 (153) 139 (253) 259 (35)

0.1(0.1) 1(1) 4 (3) 1(11) 2 (2)
21.4 2.7 (0.7) 52 (7) 76 (34) 3 (49) 9 (2)
0.1 1 1 1 2 # Mode 756 (3357) 159 (2109) 444 (787) 4908 (514) 979 (5942)
0.8 3 60 3 2 N 362(0.86) 160.5(9.7) 885 (42.4) 9.8 (63.1) 19.1 (6)
# Mode 4941 2358 1508 6649 10451 1.91 (0.38) 133.8 (5.3) 28.8 (15.3) 12.4 (25.7) 13.5 (4.4)
Average 1.83 >9.31 03.57 32.94 064 Using only Year, Month, Day, Hour, AirTemp and
1.48 90.06 27.11 28.67 9.39

Cluster_Id (1 or 2) as inputs in the extreme dataset

(Formula)
Forecasting and Clustering Comparative Results — Future Work
Our main goal is to create a cheap and fast system to We trained our neural networks (one for each pollutant)
predict and monitor air pollution with data from 2000 - 2012
Using multi layer feed-forward neural networks to The tables below. S!WPW the compa.rison between the
forecast pollutants with temporal and meteorological formula and the initial forecast (with pollutants as inputs)
inputs Table 3: Forecast Comparison for 2000 - 2012 (inside the parentheses is the

number of records in each case)

The network predicts accurately pollutant values when
other pollutants are used as inputs, it does not when they _nmnmnm“m“m

are excluded All (89634) MRz 095 2763 087 1293 0.93 10.23 0.79 5.52

Tralning: R=0.95105 Validation: R=0.9423 Treining: =0.72927 o T Formuia 09 081 088 524 091 129 094 10.7 0.87 5.37
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We also used 2013 as evaluation for the neural networks
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Table 4: Forecast Comparison for 2013 (inside the parentheses is the number of
’ ° TargLﬂt " Target ’ ’ T;Egat h 0 Target records In eaCh Case)

Test:R=094%69 _ AER094S6 _ TestR=07056 _ AIR-072388 2013 CO (mg/m3) | NO (png/m3) NO, (ng/m3) O; (ng/m3) SO, (ng/m3)
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All (8144) 093 0.37 0.96 21.11 0.89 0.93 0.28 3.18

Fz’sr(;';';')a 088 054 091 3143 07 135 0.83 1548 035 3.34

Future work will include:
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Figure 1: CO prediction with other Figure 2: CO prediction without other

pollutants as inputs pollutants as inputs - Implementation of the formula in cities with different climate
As only extreme pollutant cases are important, we used conditions
unsupervised learning to cluster our records = Prediction of other trace gases (e.g. PM,,, PM, ;)
A novel fuzzy semi — Supervised approach was selected = Effort to link the formula to global warming and climate

. change
= Uses pre-assigned classes of some records to cluster the

whole dataset

= Includes fuzzy logic
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