COUPLING OF A LAGRANGIAN PARTICLE MODEL
(SPRAY) AND NEURAL NETWORK TO IMPROVE TH
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Preliminary considerations




Main Goal




Case Study
The Cementjgegplllty
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; Case Study
. Description of the modeled area

7y » Complex orography.
~» Complex circulation pattern (breeze~fountain effects).
e Some populated areas.

e The period of November,2rids5th 2001 was used fortest
simulations. It can be conS|dered as a typlcal Iocal 14
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The Lagrangian Particles Model System
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Main simulations parameters

MINERVE SPRAY
Meteorological model Dispetsion model
o il S,

gX"10 Km2 domain
15 vertical levels
1.5 Km tepidemain
250 m, resolution
Half hourly emission
Half hour results
alaysimulation



Identification of the problem (forecast, classification, 3B
reconstrution, etc.)

Selection of NN architecture (MLP, Kohonen)
Choice of NN parameters (NNP)
Choice of Main variables (T, hi/dZaisiiax(CL PRI
Selection of rapresentati_\1;gt natiaIns
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MLP Architecture
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New system of coordinates
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Fixed System Coordinates
Stations

Ground stations

meteo/chemiea
Dper airg
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New system of mobile coordinates
linked with wind direction
' - | 5 L e N ;-?-""i X & Ground stations

meteo/chemiea
Dper airg




Rules of transformation of the coordw@tes

The rotation matrix R is defined by:

5 cos(J) sen(S)
| —sen(%) cos(%)

The axis inversion (to maintain the chirality of the coordinates system) is
defined by:

o 5

R180 =

0 -

the product of the two matrixes gives the passage to the coordinates in the

leeward system Xy Y to starting from Xgeo Ygeo:

3 YO Riot = R180-R=[

s

—cos($) —sen(Je)
+sen($e) —cos(&c)J

It followsthat the new coordinates Xy Yw of the monitoring station are:
- (X0)_(~cos(e) —sen(8)) X o
i' LY, ) \sen(d)  —cos(9) | Yeeo
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-As a result the point of coordinates X,,/(t),Y,,(t) moves on a circonference of
radius egual to the stack-station distance (736.2m, 698.9 m and 1859.3 m for the
stations of the ISP, of the UNI and of the GUID respectively) according to the
wind direction.

-The different anemologlcal conditions correspond to different upwmd distances

¢ VML
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SPRAY Particles dispersion
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Half hourly SPRAY Results




5HiddenNeurons | Percent of data during the training phase
Correlation ( R) 047 048  059x( Q70  0.67 JN0730N060 o Ol
Percent of Negative Concentrations (%) 80 43 wlddiend2 3.1 iR SN

Correlation ( R) 0.48. "%
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Correlation ( R)

_ g phase
Correlation ( R) 056 0. az___"!"ﬁo 0.78 0.83 0.83 0.84
Percent of Negative Concentrations (%) o' 4.6 6.8 4.0 2.8 4.3
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NOx (Spray)
NOX (Meas.)
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Conclusions |
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The Modeling approach
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date
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001

22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001
22/10/2001

Dir Vento
130
115
125
140
138
131
128
132

280
234
268
296
289
297
266
233
283
316
238
222
213
229
236
222

90
Cartesian Angle
-40
-25

-190
-144
178
-206
-199
-207
-176
-143
-193
-226
-148
-132
-123
-139
-146
-132

longitudine 311735.3 311036.7 311650.08
latitudine 4653732.15 4652861.8 4651773.19
X-COORDIN 715.88 17.28 630.66
Y-COORDIN 171.69 -698.66 -1787.27
Ispesl Unicem Guidonia
CROSSWIND UPWIND CROSSWIND UPWIND CROSSWIND UPWIND
X WIND Y WIND X WIND Y WIND X WIND Y WIND
-438.04 591.68 -462.33 -524.10 -1631.95 -963.75
-576.25 458.15 -310.93 -625.90 -1326.91 -1353.29
-487.94 551.25 -414.89 -562.40 -1541.74 -1102.31
-328.64 658.76 -546.31 -435.85 -1774.51 -665.72
-351.43 646.89 -530.77 -454.65 -1750.19 -727.25
-427.64 599.24 -471.40 -515.95 -1648.52 -935.12
-458.47 576.03 -443.75 -539.91 -1597.32 -1020.11
-417.12 606.61 -480.34 -507.64 -1664.59 -906.21
675.19 -293.39 138.34 685.05 931.44 1650.60
680.08 281.88 -396.68 575.38 -540.32 1816.62
721.44 -146.60 7.11 698.84 567.90 1808.19
568.16 -468.14 321.80 620.38 1350.32 1329.92
620.98 -395.40 243.80 654.97 1178.18 1484.57
559.91 -477.98 332.58 614.67 187338 1306.16
726.11 121:33 -31.50 698.16 504.45 1826.91
675.05 293.71 -406.66 568.37 -571.94 1806.92
658.91 -328.33 174.00 676.87 1016.54 1599.59
373.79 -634.23 514.58 472.90 1723.75 787.88
598.08 233.76 -355.58 601.65 -412.28 1849.89
606.61 417.12 -507.64 480.34 -906.21 1664.59
533.89 506.88 -576.53 395.01 -1155.45 1502.33
652.92 340.08 -445.32 538.62 -696.59 1762.62
689.50 257.98 -376.36 588.88 -476.59 1834.37
606.61 417.12 -507.64 480.34 -906.21 1664.59
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Results of lagrangian model.
Comparison with monitoring data
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Acoustic remote sensing
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SODAR Measuring Principle
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The ISPESL Mini-SODAR
. Vertlcal proflie”oi ””
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