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##4489052520: MAJOR ENVIRONMENTAL SCIENCE

KEYWORD: POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)/ PARTICLE SIZE NOT LESS THAN

10 MICROMETERS (PMio) / CALINE4 MODEL
GAMOLNAREE LAIKRAM: DEVELOPMENT OF RELATION MODEL BETWEEN
POLYCYCLIC AROMATIC HYDROCARBONS AND PARTICLE SIZE LESS THAN 10
MICROMETERS NEAR ROADSIDE IN BANGKOK. THESIS ADVISOR: SURAT BUALERT Ph.D,,

THESIS COADVISOR: TASSANEE CHETWITTAYACHAN Ph.D., 111 pp. ISBN 974-17-4841-8

Development of relation model between particle-bound polycyclic aromatic hydrocarbons (pPAHs)
and particle size less than 10 (PMio) were studied . Two urban sites were measured at Klongjan and
Ramkamhang and three road sites were measured at Dindaeng , Chokechai 4 and Huaykhaung ( same
station which were operated by Pollution Control Department) and a road site at faculty of science ,
Chulalongkorn university (Chula site). Wet period were measured in 3-8 December 2001 and dry period were
measured in 4-11 February 2002. A photoelectric aerosol sensor (PAS) , which provides continuous signal in
relation to the total pPAHs concentration, was used to measure real-time total pPAHs concentration. PMio were
measured by High volume air sampler at Chula site and collected data from Pollution Control Department at the
others sites.The relationship between pPAHs and PMio were shown the most value of correlation coefficient in
urban sites is Klongjan in the dry period ,0.836.And in the road sites is Chula site, 0.824. The relation model were
used to calculating pPAHs from PMio (which were calculated from CALINE4 model) at Chula site and two
types of Phrakanong site(street and street canyon) . The correlation coefficient between pPAHs from relation
model and from measurement were shown 0.8037 at Chula site and in Phrakanong sites street type is 0.009 and

street canyon type is 0.168

Filed of study Environmental Science Student’s SIZNAtULE. ... ...ueniieiieneieeieeeeeaeaen,
Academic year 2003 AdViSOr’s SIgNature. .........o.veeeinieiiiiiieiaeeeannne
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M15199 3.1 @15 PAHs Nn3esaansansiadiala uazwasnuil¥lunsia photoionization

@19 PAHs WA ionization VOIAT
luaauzveanda (eVv)
Phenanthrene 6
Anthracene 5.6
Pyrene 5.4
Benzo[a]anthracene 5.64
Chrysene 5.8
Benzofluoranthenes =
Benzo[a]pyrene 5.4
Indeno[1,2,3-cd]pyrene -
Dibenz[a,h]anthracene 5.55
Benzo[g,h,i]perlylene 5%
Methyphenanthrene isomers 5.9
C2-alklphenanthrene isomers 5
Methylpyrene isomers 5.4
C2-alkylpyrene isomers -
Methylbenz[a] anthracene 5.54
isomers
Benzo[e]pyrene -
Methylbenzofluoranthene 2
isomers
Coronene 5.52
Perylene 5.1
Graphite 4.7

1 : BcoChem Analytics, 1999
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MANUHIN U

o \ \J \ < J
msanoammsiaalaesseymaduvinadnnii 10 lalasmas
[ 9
gumslumsanunmstandassvessonasivinne 4 15219 910 National Atmospheric
Emissions Inventory Programme ﬂiz!%ﬂgﬂﬂqy aataadlunisg

M99 v1 vHa wazaums lumsannammslaaassduvinadnnai 10 lalasmas

sz aumsmsanoa duvnadnn 10 lalasmas
(adasnsu/lug)

5OUIINNVUIA NG (0.128+(14.4/V))*2.31

saminﬂmmmﬁﬂ (0.131=( V°*0.000014)+( V"*0.000000154)+(2.16/V))*1

saﬂuﬁdauuﬂﬂa (0.0324-(0.0004*V)-+( V"*0.0000000221)+(0.377/V))*1

uoIAns LA Lazamde | 0.04

v
I o
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1-r
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We r o aulssansanaunus

A o d' 9 @ @ o
N Ao Nnuulszansnlsnageuanuadunug ( Degree of Freedom)
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4 o o ] I~ [ 1 ! o [ [
Tagasnnandnitlisuanuiazduds a1319 a-1 sand1udala 1a1 unniaag

1 Q 1 2}’ o -9 G'Ql 1 QJ 4 GTI {
’JWFJE]U?U’JW%IE)N”ﬁVIQﬁfNﬁﬂ’HNﬁllwu‘ﬁﬂu ﬁi%ﬂUﬂJWNL%ﬂNuﬁﬂﬂﬁﬂU

= v < P Y A oo
M39N A1 mauaasaNunaiuuun NICAVANINYDNHUANE

Degrees
of fas fea fon Fao Fas Fee Tas fen Tes Lots Tan ops Lyess
Freedom
1 J58 325 510 (727 100 1.38 1.96 3.08 6.31 127 31.E 617 637
2 142 289 445 617 .E16 LOS 139 1.B9 2.92 430 6.96 997 31.6
3 3T 277 424 5B4 U765 9TR O1.25 1.64 235 318 454 584 129
4 L34 271 414 569 741 941 119 153 203 278 175 4.60 8.60
5 132 267 408 559 727 9200 1,16 1.48 2.01 2.57 3.36 4.01 6.86
& 31 265 404,553 718 906 1.03 1.44 194 245 314 371 596
7 30,263 402 549 711 396 1.12 1.42 190 235 3.00 3.30 5.40
B J30 262 399 546 706 L BEY 11T 1.40 LBE 231 250 136 5.04
9 A28 261 398 543 703 REI 1,10 1.3B 1.B3 226 282 375 478
10 J29 260 .397 542 (70D 879 1.0 1,37 1.81 223 276 3.17 4.5%
11 2% 260 396 540 697 876 109 136 180 220 272 3.1 4.44
12 L2B 259 (395 539 695 LB73 1.0E 1.36 1.78 2,18 2.68 1.06 4.32
13 28259 394 538 694 ETD 1.0B 1.35 1.77 216 2.65 101 4.22
14 A28 258 .393 537 692 BGECT.0H 1,34 176 204 262 298 4.14
15 28 258,393 536 691 866 1.0 1.34 1,75 213 260 295 4.07
16 1128 258,392 535 690 865 107 1.34 1,75 2,120 2.58 192 402
17 A28 257 (392 534 689 (863 1.07 1.33 1.74 211 257 2.90 1.96
18 L127 (257 (392 .534 GBE B&2 1.07 1.33 1.73 2.10-2.55 288 192
19 J270 257 391 0533 638 861 107 1.33 ().73°2.09 2.54 1B6 388
20 127 .257 .391,°.533 68T .B60 -1.061.32 1.72 2.09 2.53 2.34 .85
21 127257 391 .532 686 .B59 1.06 1.32 1.72 2.08 2.52 2.3 183
22 27 256 390 532 .6B6 .BSR 1.06 1.32 1.7 207 251 2.82 3.79
23 L127 256 390 .532 .65 858 1.06 1.32 1.71 2.07 2.50 281 377
24 J27 .256 .390 U531 6RS BST 1.06 1.32 171 2.06 2.49 280 374
25 JA27 .256 390 (531 684 856 )06 132 171 206 248 279 AT
26 G127 256390 531 684 U856 1.06 1.32 1.70 2.08 2.4%8 278 171
27 27 256 389 53] 634 .B55 1.06 1.31 170 2,05 2.47 2.77 .69
28 JA27 256 389 530 683 .BSS 1.06 1.31 1.70 205 2.47 .76 1.67
k) 27,256 389 .530 683 BS54 1.05 1.31 1.70 2.04 246 276 166
3G J27 256 389 U530 683 854 1L.OS 131 170 2.04 2,46 2.75 165
o 26,253 U385 524 674 .B42 1.04 1.28 1.64 1.96 2.33 2.58 329

i : faen, 2540
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CALINE4: CALIFORNIA LINE SOURCE DISPERSION MODEL
JUNE 1989 VERSION
PAGE 1

JOB: C:\CALRoads\dao thesis\modellé 21.clv
RUN: CALINE4 RUN
POLLUTANT: Particulate
(NOTE: OUTPUT IN MICRO-GRAMS/METER**3. IGNORE PPM LABEL)

I. SITE VARIABLES

U= .7 M/S Z0= 400. CM ALT= 0.
(M)
BRG= 205.0 DEGREES VD= 0 CM/S
CLAS= 5 (E) VS= .0 CM/S
MIXH= 1073. M AMB= 0 PPM
SIGTH= 19. DEGREES TEMP= 29.0 DEGREE (C)

II. LINK VARIABLES

LINK * LINK COORDINATES (M) * EF H
W
DESCRIPTION * X1 Y1 X2 Y2 * TYPE VPH (G/MI) (M)
(M)
________________ S ————————— T — — — — — — — — — — ——————— =
A. LINK A * kkkkk kkkkk kkkkk *kkk*kk * AQ 3084 4 .0
32.6

ITI. RECEPTOR LOCATIONS AND MODEL RESULTS

PRED
COORDINATES (M) * CONC
RECEPTOR .« * X Y Z * (PPM)

1. Rcpt 1 * 665727 518859 1.8 * 87.3
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a [ 4 o a ] < 1
‘]Jﬁil']ﬂ!ﬂ']'iﬂ§1%3fﬂ?ﬂﬂ'ﬁﬁi'ﬁ]'JﬂLWdﬂTI"IHWEJ‘ﬂﬁNTﬂ![}JusUu"lﬂlaﬂﬂ'ﬂ 10 ubJI‘ﬂﬁLiJﬁi Taguuy

91099 CALINE4 U@AIAIA1TN

M319N a1 Ysmnamsasossenmuilszianse luriadui 16- 21 nsngiau 2546

U | nm Uszianse YSanausau
1o SOUTINA | I0UIINN souUA AU LIECHICT (F111)
1 yalvg) | vwa@n 1Ana uazawdo
(A1) (AW) (A1) (fn)
16 | 21:00 114 522 2082 366 3084
n.a. | 22:00 114 474 1578 342 2508
2546 | 23:00 72 432 1356 414 2274
24:00 30 228 1008 360 1626
1:00 36 228 744 288 1296
2:00 24 150 600 210 984
17 | 3:00 66 186 576 270 1098
na. | 4:00 54 180 288 192 714
2546 | 5:00 114 306 552 288 1260
6:00 126 600 1158 498 2382
7:00 156 630 1680 918 3384
8:00 204 726 1722 816 3468
9:00 222 654 1170 1206 3252
10:00 126 474 1236 810 2646
11:00 180 660 1050 1062 2952
12:00 186 624 1254 732 2796
13:00 120 648 1236 1140 3144
14:00 120 498 1242 1152 3012
15:00 324 696 1572 948 3540
16:00 234 624 1596 1122 3576
17:00 210 732 1374 906 3222
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MW | o Uszonse USanausau
1hou FOUIIND FOUIIND sROUATIU womes lua (AN)
i e lng VALEN yAna HazauAn(fu)
(F1) GIN) (F1)
17 | 18:00 180 714 2154 852 3900
n.a. | 19:00 120 774 2520 720 4134
2546 | 20:00 114 948 2142 660 3864
21:00 72 900 2208 540 3720
22:00 96 612 1794 372 2874
23:00 72 474 1506 318 2370
24:00 72 402 1074 240 1788
1:00 42 252 624 216 1134
2:00 48 246 702 210 1206
18 3:00 36 180 594 150 960
aa | 4:00 78 162 396 156 792
2546 | 5:00 138 282 654 192 1266
6:00 144 510 1326 402 2382
7:00 126 1230 1998 696 4050
8:00 192 726 1572 756 3246
9:00 186 552 1404 858 3000
10:00 156 516 984 1404 3060
11:00 288 570 894 906 2658
12:00 246 636 1494 750 3126
13:00 258 486 1500 1134 3378
14:00 186 564 1866 840 3456
15:00 162 498 1488 882 3030
16:00 216 600 1536 954 3306
17:00 144 696 1434 690 2964
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AN (A0)
| nm sztanse s
Ao F0UTINA | TOUTIN T08UAEIU RIECHICT (fin)
1 ynalug | vuedn UAna ag
(f) () (fi) aWdo
(fn)

18 18:00 126 708 1764 780 3378

na. | 19:00 96 750 2562 702 4110

2546 | 20:00 138 780 2448 714 4080
21:00 162 864 2040 696 3762
22:00 204 744 2580 408 3936
23:00 108 420 1626 252 2406
24:00 36 408 1578 330 2352
1:00 18 312 936 198 1464
2:00 36 258 870 144 1308

19 3:00 6 192 528 600 1326

nAa. | 4:00 12 150 360 102 624

2546 | 5:00 54 168 366 156 744
6:00 198 168 570 228 1164
7:00 288 474 810 222 1794
8:00 192 642 1914 480 3228
9:00 156 654 1320 768 2898
10:00 210 636 1344 768 2958
11:00 228 822 1206 672 2928
12:00 258 1014 1704 642 3618
13:00 228 582 2472 594 3876
14:00 282 528 2448 606 3864
15:00 150 486 1854 528 3018
16:00 210 486 1866 534 3096
17:00 216 648 1932 366 3162
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A13514 (D)

Ju | nm Uszionse YSanasw
Ao FOUTIND | TOUIINN sooUAEIL | weIARS luA LAy (fin)
il ynalva) | vwadn yAAa amdo
(A1) (A1) (A1) (A1)
19 | 18:00 252 678 2382 354 3666
n.A. | 19:00 126 558 3000 540 4224
2546 | 20:00 108 588 2742 414 3852
21:00 12( 780 2934 588 4422
22:00 126 642 2754 570 4092
23:00 72 498 1884 390 2844
24:00 42 402 1452 240 2136
1:00 18 324 1164 264 1770
2:00 18 228 984 162 1392
20 | 3:00 18 240 714 204 1176
nA. | 4:00 12 228 618 180 1038
2546 | 5:00 60 174 432 126 792
6:00 138 138 348 234 858
7:00 252 342 762 174 1530
8:00 234 774 1710 312 3030
9:00 228 390 1350 384 2352
10:00 240 636 1332 690 2898
11:00 192 474 1452 600 2718
12:00 223 714 1758 438 3132
13:00 224 522 2010 504 3264
14:00 228 432 1770 618 3048
15:00 216 612 1968 504 3300
16:00 186 522 1746 432 2886
17:00 223 588 2022 534 3366
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A3 (919)
MW | o Uszonse USanausau
1AeY TOUIINN | T0UTINN T0EUAEIU RICLHET] (fin)
1 wnalva | vwiadn UAAQ 1oy
GiN) (f11) (1) RNGRIGE)
20 | 18:00 276 726 1662 582 3246
n.a. | 19:00 78 816 3150 420 4464
2546 | 20:00 108 558 2292 492 3450
21:00 96 666 2502 540 3804
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15:00:00 164.4 8.2 147.5 28.1
16:00:00 284.9 23.4 230.8 36.5
17:00:00 5123 26.7 155.3 55.2
18:00:00 380.9 38.7 457.6 113.9
19:00:00 77.1 26.3 640.1 80.9
20:00:00 130.6 52.0 761.9 103.4
21:00:00 492.8 62.6 1052.3 117.6
22:00:00 223.3 78.1 949.2 134.3
23:00:00 195.4 83.4 627.8 114
24:00:00 162.0 85 540.4 27.9
4-5.0.-45 1:00:00 140 61.2 524.4 33.6
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4-5.9.-45 8:00:00 163 21.8 728.1 40.2
9:00:00 101.9 15.1 575.1 23.7

10:00:00 94.6 8.2 558.4 8.7

11:00:00 134.4 6.9 522.7 53

12:00:00 126.0 s 435.4 7

13:00:00 64.2 4.2 694.3 9.2

14:00:00 62.2 3.2 479.0 14.1

15:00:00 46.6 43 700 52.8

16:00:00 96 19.3 636.6 70.1

17:00:00 193.4 56.3 462.8 59.1

18:00:00 285 65.3 766.3 31.2

19:00:00 159.7 76.9 924.8 17.6

20:00:00 107.1 50.1 1054.8 10.5

21:00:00 83.5 44.5 951.9 46.3

22:00:00 74.2 56.9 399.2 46.3

23:00:00 103.8 69.8 486.9 93.2

24:00:00 100.2 78.8 566.7 53.8

5-5.9.-45 1:00:00 190.6 54.4 466.3 70.4
2:00:00 154.4 37 503.6 51.0

3:00:00 149.1 437 416.2 50.3

4:00:00 212.6 49.8 467.7 52.7

5:00:00 219 116.6 4941 77.7

6:00:00 264.4 92.5 383.5 81.5

7:00:00 123.0 41.9 349.5 17.4

8:00:00 105.5 11.5 413.8 18.3
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5-5.01.-45 9:00:00 59.7 55 319.3 9.0
10:00:00 27.8 3.2 301.1 55

11:00:00 67.6 4.7 341.8 5.0

12:00:00 106.4 3.2 306.9 6.4

13:00:00 40.2 4.0 204.7 7

14:00:00 53.5 4.6 257.5 8.2

15:00:00 35.0 8.2 211.1 8.7

16:00:00 61.9 11.1 330.1 8.1

17:00:00 80.3 25.6 488.3 11.8

18:00:00 262.8 76.7 441.9 25.3

19:00:00 572.0 105.4 165.6 60.0

20:00:00 257.3 76.6 213.1 43.1

21:00:00 138.2 65.4 597.4 26.3

22:00:00 180.2 12.7 84.4 10.0

23:00:00 109.2 212 2142 13.2

24:00:00 160.7 33.0 137.1 27.9

6-5.0.-45 1:00:00 107.2 59.8 209.0 33.4
2:00:00 120.6 50.6 339.9 47.8

3:00:00 1173 80.4 309.5 51.3

4:00:00 2233 87.4 492.9 66.2

5:00:00 307.4 176.3 663.1 94.4

6:00:00 452.8 271.5 870.5 185.6

7:00:00 217.1 128.0 734.2 89.4

8:00:00 153.1 493 578.7 40.2

9:00:00 92.4 20.2 454.0 23.7
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6-5.0.-45 10:00:00 59.0 10.4 423 8.7
11:00:00 90.7 3.1 488.3 53

12:00:00 150.1 3.9 585.2 7

13:00:00 205.8 4.9 329.5 9.2

14:00:00 376.1 5.2 511 14.1

15:00:00 544.76 54.2 602.2 52.8

16:00:00 506.4 76.0 621.9 70.1

17:00:00 435.6 70.5 6154 59.1

18:00:00 601.2 64.3 237.5 31.2

19:00:00 346.6 35.8 198.4 17.6

20:00:00 71.9 24.8 272.5 10.5

21:00:00 5.6 77.2 400.2 46.3

22:00:00 > 119.7 319.7 46.3

23:00:00 ~ 50.0 170.4 93.2

24:00:00 = 101.5 213.2 71.1

7-9.9.-45 1:00:00 - 134.0 259.6 45.9
2:00:00 - 128.2 538.2 84.7

3:00:00 - 120.1 623 95.4

4:00:00 - 1541 576.2 89.4

5:00:00 0.2 127.1 593.1 100.8

6:00:00 8.8 120.9 660.5 151.2

7:00:00 22.5 85.6 800.1 128.9

8:00:00 1.7 59.9 694.2 52.2

9:00:00 77.2 19.6 651.1 26.9

10:00:00 54.1 7.1 463.7 31.5
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7-5.01.-45 11:00:00 260.6 43.1 256.8 91.9
12:00:00 246.9 31.5 165.6 40.0

13:00:00 67.8 10.9 400.3 14.4

14:00:00 109.6 6.4 525.0 16.7

15:00:00 240.7 15.0 3104 22.5

16:00:00 318.8 47.2 129.4 47.8

17:00:00 274.4 59.0 98.3 45.9

18:00:00 313.3 84.9 128.5 66.7

19:00:00 304.1 70.5 143.1 74.4

20:00:00 351.1 100.8 168.2 84.6

21:00:00 266.3 144.5 115.3 71.9

22:00:00 299.7 148.1 144.4 97.0

23:00:00 349.0 131.1 141.9 85.3

24:00:00 193.2 131.4 130.6 70.8

8-9.7.-45 1:00:00 176.8 99 133.8 56.5
2:00:00 178.0 80.4 181.2 44.8

3:00:00 114.8 103.7 269.7 47.1

4:00:00 247.4 160.0 656.8 103.1

5:00:00 165.5 179.4 576.8 140.1

6:00:00 199.4 105.9 750.8 149.0

7:00:00 184.5 107.8 711.4 108.6

8:00:00 106.9 49.2 665.1 50.6

9:00:00 203.5 27.6 4228 38.0

10:00:00 66.4 13.6 384.8 22.9

11:00:00 31.1 5.4 430.1 17.4
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8-9.7.-45 12:00:00 68.1 6.5 193.8 7.8
13:00:00 149.6 11.6 49.6 20.2

14:00:00 223.2 27 108.0 27.7

15:00:00 168.1 39.7 380.4 35.2

16:00:00 161.1 59.0 501.2 63.3

17:00:00 129.6 49.6 450.5 48.1

18:00:00 220.6 304 3453 19.0

19:00:00 147.6 63.7 544.6 63.2

20:00:00 132.8 88.0 461.5 67.7

21:00:00 107.7 46.4 341.8 65.4

22:00:00 68.8 23.5 240.6 37.1

23:00:00 118.9 254 174.2 27.5

24:00:00 44 4 11.4 235.2 7.1

9-5.9.-45 1:00:00 50.7 24.1 231.1 8.8
2:00:00 101.4 37.7 303.9 18.4

3:00:00 116.3 62.3 296.6 394

4:00:00 116.3 45.7 290.5 57.3

5:00:00 61.1 75.2 490.1 68.4

6:00:00 0.8 81.9 482.7 80.3

7:00:00 - 102.4 491.3 82.0

8:00:00 - 93.7 565.7 63.4

9:00:00 - 41.6 664.0 30.1

10:00:00 - - 354.5 25.8
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4 N.N. 46 12:00:00 - 37.1 - - -
13:00:00 43 48.6 - 1.7 -
14:00:00 43 28.8 - 7.1 -
15:00:00 32 41.0 179.5 9.1 -
16:00:00 4.2 26.6 178.2 12.1 -
17:00:00 6.3 37.2 292.4 13.1 -
18:00:00 9.8 17.3 189.9 16.8 -
19:00:00 23.7 19.2 474.3 25.9 -
20:00:00 19.6 36.5 192.4 38.6 -
21:00:00 94 923 189.5 35.1 -
22:00:00 11.7 107.8 163.1 22.7 -
23:00:00 4.0 78E) 103.2 15.4 -
24:00:00 13.2 68.7 214.4 20.4 -
5-0.N.-46 1:00:00 6.4 23.6 66.7 12.3 -
2:00:00 43 43 843 9.9 -
3:00:00 =5 9.4 127.3 6.9 -
4:00:00 101 3.7 171.0 9.2 -
5:00:00 13.8 16.2 166.4 8.5 -
6:00:00 47.8 21.9 242.8 83 -
7:00:00 59.0 49.2 395.6 11.6 -
8:00:00 46.6 30.8 311.9 19.3 -
9:00:00 16.5 12.9 260.5 11.8 -
10:00:00 10.4 28.6 194.4 9.7 -
11:00:00 7.9 38.2 215.8 11.4 -
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5-N.N.-46 | 12:00:00 19.8 26.9 447.6 8.3 -
13:00:00 5.6 28.9 161.6 6.7 35.0
14:00:00 5.2 523 244.8 8.4 27.9
15:00:00 NI 36.6 164.6 8.6 19.2
16:00:00 6.3 21.1 161.7 10.5 29.0
17:00:00 9.6 17.5 137.7 8.0 38.7
18:00:00 15.1 12.2 212.9 9.3 49.2
19:00:00 23.9 15.9 323.8 11.7 61.6
20:00:00 19.0 31.5 247.5 39.3 62.2
21:00:00 10.8 61.4 151.2 25.3 43.0
22:00:00 13.1 69.6 288.6 25.4 45.6
23:00:00 12.3 65.4 97.4 20.5 29.9
24:00:00 11.9 64.0 140.7 14.1 28.8
6-N.N.-46 1:00:00 10.1 38.4 102 12.5 24.1
2:00:00 9.3 42.4 190.3 10.2 28.1
3:00:00 221 45.0 117.5 11.0 26.2
4:00:00 252 30.2 154.8 10.3 393
5:00:00 19.8 9.0 130.9 5.8 38.8
6:00:00 277 10.4 1727 9.6 38.2
7:00:00 28.9 18.8 211.5 9.4 73.3
8:00:00 311 37.7 155.1 11.9 56
9:00:00 18.9 18.4 2133 12.6 50.9
10:00:00 8.8 28.2 160.6 13.3 32.8
11:00:00 6.7 47.6 151.3 14.4 37.9
12:00:00 6.0 30.8 166.6 8.3 29.7
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6-N.N.-46 13:00:00 4.5 40.5 412.3 8.7 29.4
14:00:00 43 45.9 139.4 7.0 21.2

15:00:00 4.2 40.3 240.4 7.2 28.7

16:00:00 6.0 61.5 167.6 9.3 17.9

17:00:00 10.1 442 161.2 10.2 26.7

18:00:00 13.5 343 256.4 16.8 33.6

19:00:00 53 103.0 410.5 333 37.7

20:00:00 473 134.0 429.7 46.3 46.8

21:00:00 62.9 145.4 323.6 48 54

22:00:00 93.0 96 423.0 473 63.6

23:00:00 104.4 9B, 7 276.4 56.7 65.1

24:00:00 108.2 95.2 306.3 45.2 48.6

7-0.N.-46 1:00:00 136.2 58.3 273.7 38.7 55.7
2:00:00 113.6 35.8 S0 449 67.7

3:00:00 125.2 71.7 328.1 34.4 68.9

4:00:00 98.1 73.4 281.7 39 76.7

5:00:00 100.6 86.5 267.5 37.3 62.3

6:00:00 78.7 124.9 384.2 58.0 78.3

7:00:00 182.4 148.8 563.4 80.1 86.1

8:00:00 107.8 77.3 396.7 40.6 88.4

9:00:00 28.8 92.1 389.8 16.9 66

10:00:00 10.2 46.7 386.0 11.3 42.6

11:00:00 8.1 33.9 208.4 7.0 47.9

12:00:00 54 46.3 216.1 9.4 23.5

13:00:00 5 60.0 212.6 6.2 29.0
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7-0.NW.-46 | 14:00:00 9.6 80.8 226.4 8.2 14.5
15:00:00 10.1 84.1 232.0 12.1 13.1

16:00:00 6.1 42.5 230.6 15.9 11.8

17:00:00 14.5 28.3 259.1 12.4 13.1

18:00:00 6.1 37.9 679.1 19.5 26.9

19:00:00 453 129.5 3933 47.6 239

20:00:00 50.2 64.3 398.7 46.3 75

21:00:00 84.8 49 4 537.6 75.3 69.6

22:00:00 133.9 41.8 453 .4 97.6 99.3

23:00:00 140.8 57.7 590.7 113 91.8

24:00:00 195 68.5 385.2 91.0 126.2

8-N.N.-46 1:00:00 166 66.7 342.4 69.9 147.0
2:00:00 95.1 77.1 293 67.6 133.7

3:00:00 91.9 459 177.8 36.1 101.3

4:00:00 170.6 43.6 251.3 14.6 56.1

5:00:00 97.5 122.1 379.6 65 104.9

6:00:00 174.9 143 399.2 914 162

7:00:00 262.6 148.7 601.0 104.9 193.9

8:00:00 59.1 177.4 618.7 91.1 238.9

9:00:00 24.0 67.8 654.1 48.1 62.1

10:00:00 13.0 32.8 454.7 20.7 49

11:00:00 39 21.8 294.8 4.4 44.1

12:00:00 3.6 11.6 273.2 6.8 38.2

13:00:00 3.5 324 247.2 6.5 33.8

14:00:00 5.6 59.4 257.8 7.3 19.6
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8-N.N.-46 15:00:00 4.8 49.9 197.9 5.3 23
16:00:00 49 20.1 278.0 5.2 20.1

17:00:00 6.4 91.7 308.8 5.6 44 8

18:00:00 35.8 65.1 89.2 19.9 36.6

19:00:00 43.5 263.3 104.4 35.6 46.3

20:00:00 39.1 234 4 79.9 17.9 76

21:00:00 31.3 173.6 68.6 20.1 58.3

22:00:00 90.7 104.0 60.4 34 33.2

23:00:00 132.5 112.9 85.5 479 51.8

24:00:00 131 82.2 63.4 56.2 129.5

9-0.N.-46 1:00:00 220.3 142.7 63.8 76.5 49.8
2:00:00 151.4 92.3 60.5 38.7 25.4

3:00:00 102.3 29.6 99.0 29.5 18.3

4:00:00 137.9 47.8 117.5 27.4 15.8

5:00:00 128.2 39.5 264.9 38.8 90.5

6:00:00 70.0 70.0 197.7 50.7 117.0

7:00:00 116.7 114.5 563.0 36.9 144.0

8:00:00 105.2 115.5 385 25.8 136.3

9:00:00 27 38.4 384.0 16.1 107.6

10:00:00 8.9 19.2 384.7 11.9 63.5

11:00:00 3.5 75.2 338.8 11.0 32.8

12:00:00 2.9 50.7 228.3 5.3 19.7

13:00:00 33 55.7 190.4 7.8 14.3

14:00:00 5.1 68.7 177.1 8.4 18.5

15:00:00 10.2 64.4 124.0 8 22.3
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9-nN.N.-46 16:00:00 8.4 123.6 161.1 15.1 22.1
17:00:00 9.8 177.1 149.3 12.5 25.1
18:00:00 19.8 295.2 83.1 26.8 27.5
19:00:00 25.8 2151 56.6 22.9 49.0
20:00:00 323 147.2 157.0 17.5 38.8
21:00:00 42.9 168 35.2 21.3 45.5
22:00:00 65.2 176.2 71.5 28.7 46.4
23:00:00 Wi 1i38.% 370.5 37.9 59.3
24:00:00 65.8 132.7 65.0 32.6 85.5
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22-91.9.-45 17:00:00 191.8 307.3
23:00:00 43.6 48.5
23-01.0.-45 5:00:00 81.9 86.2
11:00:00 80.8 27.5
17:00:00 89.4 373
23:00:00 68.3 56.2
24-01.9.-45 5:00:00 158.3 82.8
23:00:00 160.1 269.3
25-01.9.-45 5:00:00 94.6 137.0
11:00:00 56.4 36.0
17:00:00 63.6 67.1
23:00:00 29.3 24.1
26-9.9.-45 5:00:00 33.0 494
11:00:00 19.8 278
17:00:00 10.4 32.7
23:00:00 11.7 22.7
27-91.9.-45 5:00:00 16.8 72.0
11:00:00 47.0 99.2
17:00:00 40.3 89.9
22:00:00 3L.5 59.7
28-01.9.-45 5:00:00 48.5 64.9
11:00:00 65.9 136.8
17:00:00 67.5 98.1
23:00:00 71.6 107.2
29-¢1.7.-45 5:00:00 71.3 66.7
17:00:00 86.0 187.1
23:00:00 72.9 152.3
30-91.7.-45 5:00:00 76.1 82.7
17:00:00 140.2 141.3
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17-0.0.-46 17:00:00 64.2 99.3
23:00:00 38.8 100.0
18-n.7.-46 5:00:00 29.8 64.2
11:00:00 30.2 28.7
17:00:00 459 98.6
23:00:00 19.7 479
19-n.7.-46 5:00:00 22.6 40.5
11:00:00 32.7 68.0
23:00:00 19.1 31.3
20-n.7.-46 5:00:00 28.6 56.3
23:00:00 249 40.1
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