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1. Urban Background Model (UBM)

Input data:

Table 1. Example of input from the emission model for point sources to the
spatial distribution for Chisinau mun., 2009

X coordinate Y coordinate Projection Stack
helght

[ 01 | 642451,9 5209926 WGS84_UTM35N 101,69 0,06 103,275
[ 01 | 642451,9 5209926 WGS84_UTM35N 150 6,8841 23,99 0,73204
(01 | 643607,6 5210170 WGS84_UTM35N 150 542,89 184,3 419,890
[ 01 | 643607,6 5210170 WGS84_UTM35N 150 55,073 191,9 5,85638
[ 01 | 638700,4 5205976 WGS84_UTM35N 90 86,909 0,279 38,8487
[ 01 | 637393,6 5211320 WGS84_UTM35N 100 19,619 0,364 50,5433
[ 03 | 643838,6 5208476 WGS84_UTM35N 50 82,5 3,102 0

[ 03 | 643988 5209283 WGS84_UTM35N 50 29,058 0,38 0

[ 03 | 644946,8 5206341 WGS84_UTM35N 50 13,192 1,967 5,69640

Table 2. Example of input from the emission model for area sources to the
spatial distribution for Chisinau mun., 2009

_sNaP_ [ GraD | x| v | ___ Projection | NOx_ | so2 | co | PM10 |

1km_5202_639 639500 5202500 WGS84_UTM35N 0,022 0,0041 0,01 0,000
1km_5202_641 641500 5202500 WGS84_UTM35N 0,088 0,0164 0,05 0,001
1km_5203_639 639500 5203500 WGS84_UTM35N 0,085 0,0158 0,05 0,001

1km_5214_640 640500 5214500 WGS84_UTM35N 0,795 1,7474 2,05 0,234
1km_5214_641 641500 5214500 WGS84_UTM35N 0,061 0,1355 0,15 0,018




Spatial land use (a) and road network (b) databases
for Chisinau mun.
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Spatial distribution keys based on road network,
buildings and population density

GridID ShareOfL ength GridID ShareOfUrbanArea
1km_5204_644 0,008088369 | [ 5202 639 0.001047282
1km_5204_645 0,000253929 | | 1km_5202_640 0,000456296
1km 5214 636 0,001744657
1km_5205_643 0,024976065
1km_5205_644 0,029481056 | | 1km 5214 638 0,003589364
1km 5214 639 0,002189424
Lkm_5205_645 0.000957017\ I m 5214 640 0,001252174
................... Grand Total 1
1km_5211_640 0,011043289
Grid ID ShareOfBuildArea
1km_5212_635 0,006445894
1km 5202 639 0,000705925
1km_5212_636 0,022436871| L —"F505 641 0.000878868
Tk 5212 637 00200756 | 1km_5203_638 0,00597268
B B 1km 5203 639 0,00252563
Grand Total 1 1km 5203 640 0,002782508
1km 5214 636 0,001019437
1km 5214 637 0,000281033
1km 5214 639 0,002914094
1km 5214 640 0,001842085
Grand Total 1




Output data:

Concentration of pollutants in Chisinau mun. in 2009

A [ B ] c [ o ] E L F | & [ H ] I [+ [ K | L | M [ M [ o [

1| Statistical summary Averages
2 | Units:  pg/m? pgm? pgvm? pg'm? pgm? pgvm?® pgm? pgvm?

E MO NO2 o3 502 co TSP FMAD FMZ2.5
4| Min 10,2 7.0 32,0 4.8 185,7 18,2 15,5 15,1
5 | Max 70,1 40,8 EB,D 34,4 EET,Z 0.5 12,4 18,5
6 | Average 38,5 233 45,0 12,3 427 1 18,2 17.2 16,6
T CountRec 182 182 182 182 182 182 182 182

B
5

10 Statistical summary Emissions

11

12 Total (Transport + Area + Point /! without emission scaling)
13| x ¥ MOx 502 co TSP PM10 | PM25
_ 14 | Units: m m WOMEESEEr | MOMESEEr UOMEESEEr | ROMESyEET WOTESSEST | BOMESSyEET
15 | Sum 172002 26755 140582.B 12333 11096 574,1
16 | Min B32500 5202500 o 0 o 0 0 o
AT |Max B4EEQD | E214500 42,5 152,0 12,2 12,7 EX:] 5.8
_1E |Average
18 | CountCells

Z0
| PM T5P PMAD PMZ.5
21 Transpnrt x Y M 502 [ae] TSP FM10 FPM2z.5 exhaust nonexh | nonexh nonexh
_Z2 | Units: m m MonESEar | Romsfedr | lomsfear | Bomsfedr | omsiesr | lonstyear | fomstear RorEsSpear BorESpEaEr oEEpear
23 | Sum 15158,1 17866 1380236 10048 £20,4 TFLT E44.T 80,2 2457 127.0
“24 |Min B32E00 | 5202500 [ [ [ [ 0 [ [ 0 [ 0
T35 |Max B4EEDD | 5214500 154,0 15,2 12,2 11,1 3.5 7.3 5,2 4,3 33 1.7
76 | Average 5156127 5208656 15,1 1.8 137.1 1.0 0.3 0.8 0.6 0.5 0.4 0.2
27 | CountCells 1007 1007 1007 1007 1007 1007 1007 1007 1007 635 695 635
ZE

bz Area x ¥ MiOx 502 co TSP PM10 PM2.5

30 | Sum 1104,2  1482,4 18344 2055 154,1 178,3

“31 |Min 632500 5202500 53E-05 982E-08 3,35E-05 BE3E-DT T.95E-07 T.45E-0T

37 |Max B45500 | 5214500 13,3 12,8 16,2 2.0 1.8 1.7

23 | Average 5635536 S2085ET 4,0 5,3 7.0 0.7 0.7 0.6

24 |CountCells ITE ITE ZTE ITE ITE ITE ITE ZTE

a5

| Stack

a5 Point ® ¥ height Mk 502 co TSP PM10 PMZ.5

37 | Sum oI7 8 406 5 624 8 7506 251 225

“3E |Min 50| 658416 0,06 o [+ 0 ]

25 |Max 150 5429 1920 413,39 13,7 9.8 9.6

40 | Average 542331,8 5205055 1044444 104, 45,2 69,4 3,3 5 Z.5

41 | CountCells 3 E} ] E) 3 E) 3 ] E)

42

M 4 » ¥ | RunModels  Rec_eval < Hourly-Gonc— - Average—Conc—| ConcStatistics .~ Moldova_Transport -~ Moldova_Area




Spatial distribution of average annual NO, emissions, tons
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Spatial distribution of average annual SO, emissions , tons
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2. Operational Street Pollution model (OSPM)

Modelled street: Calea Iesilor

The nearest monitoring station: nr. 3

Length of the section, m: 2900

Width of the section, m: 24

Height of the building, m: 6-45

Traffic speed, km/h: 10-50

Average Daily Traffic, vehicles/per day/: 30000

2W/AI2 120013




The “Street Configuration” window ( Calea lesilor str.),

showing the information in the graphical interface of WinOSPM software
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The traffic window for Chisinau mun.

with example of ADT split into various vehicle classes

File Edit Emissions Help

B = =l @ E=) B2 N, ‘ New Wehicle List | [T 5. \ListstH ationahDEsWehiclesDE,_2005mil.vIf
Mew Open Save Print Copy  Paste EmiFact Mew Fuel List | C:A 8 SListehMational\D KM Fuels_1999 E| FC_PRHE
Traffic Data Il [Type_A | ADT spitup 100013 5008.0 1203.8 4672 113.2 209.0
A‘-’eﬁgﬁigmﬁ;}"}a fic: {* Show as Number of Vehicles ¢~ Show as fraction of Daily Total ( Show as fraction of All Vehicles
1000 Scenario Year
Day Case - o7.5% cat [zooe <]
800 10f8
800 Hour | Allvehicles | PAS_Car ‘ Vans Truck_1 Truck 2 fisga. | SROSASIAN Snaod Bng)| Cadl Skark
400 | | (k) (kmin) (%)
0001 567 475 42 1.4 138 428 364 74
200 01-02 247| 19.2| 2.4 16| 09 443 200/ 7.
0= E=—f—r—F=—0Ff - 02-03 177 | 13 15| 31| 0.5 46.0| 436/ 7.
B8 0 d b Wikt e [F 15.7| 10.8| 20| 24| 0.2| 132 12| 7.4
our 04-05 35.2 27| 44 37| 3.3/ 424 20.4| 7.0
¥ Allvehicles A 05-06 187 856/ 187 76| 31 42.0| 420 7.4
¥ pas_car B 06-07 43338 319.4| 807 23.2| 7.4| 39.2| 396 7.4
¥ Vans c 07-08 7543 595.0/ 955 387 1.0 37.2| 37.2| 3.0
¥ Truck_1 D 08-09 693.0| 5387 | 813 4338 12 38.4 36.38| 5.0
' Truck_2 E 09-10 593.8| 43432 89.3| 423 12.1] 38.0| 37.2| 7.0
W Buses F 10-1 583.7| 4235 89.9| 46.1| 11.4] 38.0| 372 7.
Average Diumal Emission —NOX 1M-12 629.7 460.3| 95.4] 50.6| 9.4 38.0| 36.3| 7.4
mihour} 12-13 6368 4733 93.8 467 106 384 37.2| 7.
1314 665.2| 4992 86.2| 546| 12.5| 38.0/ "36.8| 7.1
1415 7491 | 5847 90.7 | 240 18 376 364 7
15-18 2646 £95.0| 101.6/ 35.5| 10.2| 372 36.0 5.4
1617 9203 787.8| 824 324 78| 37.6| 368 9.
17-18 731.9] 629.9)| 549 209 67| ELE) 372| 7.
1819 5397 | 4675 452 10.0| 48| 392 384 7.
19-20 375.3| 3241 35.2| 66/ 1.3 396 35.4| 7.4
2021 274.5| 2317 30.2| 5.1 1.8| 396 39.6 7.4
2122 2817 2467 | 247 38| 13| an.0| “38.0| 7.
NOX = 2.3 2607 | 2296| 24.1| 23| 14 0.0/ 352| 74
2324 1473 127.3) 15.4] 1.1 18 420 352 7.0
10418.6 8266.7 1260.0 §27.7 144.9
Average Daily Traffic I 10000 %&E Emission Factors (g/km] (Nikm x 1.E-14 for Particle Numbers)
TravelSpeed(km/hl [~ 4 NOX 0.983| 0.368] 0.909] 5.013] 8.444] 7.269 «
co 1.538 1.459 0.907 1.954 1.370| 6.982
Cancel | ok | Benzena 0.0100| 0.0098| 0.0040| 0.0134] 0.0080| 0.042
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The “Result” window summarizes the results
compared to limit values for the Calea lesilor str.

File Format Window

[

Save Open Print
Street: CALEA IESILOR Calculated on: 18/09/2014 08:03:23
Average Daily Traffic: 30000 [Calculated: 2998E); Default Traffic Type_C.trf
Emission Scenario Year: 2009

Period Covered [User provided Meteorological Data): 01. January 2009 01:00 - 31. December 2009 23:00 AR
Urban Background: User provided =

Max; &l Receptors  +

Page 0 Hourly tax Daily B hours mean Daily Averages
: g Dotz Coverage i Date Coverage e - Dotz Coverage
Component Annual Average | 175th Highest | 18th Highest T 5 Max 25th Highest T 5 35th Highest 7th Highest T ;
NO2 [pg/m?)
Strest Modelled 70.23 133.25 173.42 i
Backaround 33.04 95.56 132,34 a8
DK Limit Yalug: 200
DK Recommended 50 135
ELJ Limit ¥alue (2010] 40 200 =5
Benzene [no/m*)
Steet Modelled 4.25 G
Background 211 297
EL Lirnit Y alue (2005) 5 3
03 (pg/m?)
Stiest Modelled 11325 67.42 AT
Background 130,24 95.29 R
EU Limit Yahue (2010 120 e
E Limit %alue (2020] 120 e
CO [mg/m’]
Strest Modelled 439 AT
Background 381 MR
EU Limit alue (2005] 10 -
PH10 [pg/m?)
Stiest Modelled 29.26 58 45.03 B2.76 PTEE
Background 180 58 31.27 46.32 MR
ELJ Lirnit ¥ alue (2005] 40 =& 50 5
ELJ Limit ¥alue (2010 20 - 50 5

ENG 084

DA 18/09/2014




Conclusions:

Results:
* Generated background concentration for a city;

* Generated street concentrations for selected street (Calea Iesilor) in the
city and compared with air quality limit values;

* Provided geographic distribution of emissions and concentrations.

Advantages of the THOR-AirPAS utilization:

* The front-end graphical interface to the system is easy to use (interact
with input data, air quality models and output data);

e The system is fully automated.

Disadvantages of the THOR-AirPAS utilization
e Will be established in the process of utilization.




Future plans with the THOR-AIrPAS system

According to Directive 2008/50/EC of the European Parliament and of the Council of 21
May 2008 on ambient air quality and cleaner air for Europe, p.6:

“Where possible modelling techniques should be applied to enable point data to be
interpreted in terms of geographical distribution of concentration. This could serve as a
basis for calculating the collective exposure of the population living in the area”.

That is why:
Ministry of Environment should take a decision on the THOR-AIirPAS (Air Pollution
Assessment System) application in the R.Moldova.

For that it is necessary to:

o Establish institution / department which will be responsible for air quality modeling;
» Train specialists expected to operate the system in the future;

» Ensure availability of funds and for the THOR-AIirPAS system maintenance services.
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