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APPENDIX A

Particulate deposition amount calculation

A. Calculation of dry deposition amount for four-stage filter pack and
leaf-washing method

A-1 Calculation of dry deposition amount for four-stage filter pack

FIVd x C Eq. 1

Where Vg = deposition velocity (cm/s)
F = Flux of deposition amount (nmol/m?s)
C = Concentration in ambient air (nmol/m?)

Source ; Gupta et al, 2004.

From Eq. 1 on unit of nmol/m?s

F(mg /mzd)z r;::;l x Molecular weight x86400 S x10~° Eq. 2
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From Eq. 2 on unit of mg/m?d

F(mg/m2)= m9 x day Eq. 3

2d

A-2 Calculation of dry deposition amount for leaf-washing method

. i I)x Vol f Deioni |
Deposition amount(mg /m) = Concentratlon(mgl_:ea)fxaroe:(rrnnez)o>< 10(::(;onlzed water(ml )
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APPENDIX B

Concentration of particles

Deposition velocities of particles (Vq)

lons Deposition velocity (cm/s)
SO4* 0.53
NO3 1.50
Cr 1.10
NH4* 0.18
Na* 0.91
K* 0.89
Mg?* 1.00
Ca?* 2.97

Source: Rao et al.,1992

72



€L

Table B. lon deposition amount by four-stage filter pack.

Concentration in ambient air (nmol/m?®)

Deposition amount ( mg/m?))

Month Cr NOs SO Na* NH4* K* Ca?* Mg* CI NOs  SO4* Na* NH4* K* Ca*  Mg*
Jul-12 295 1.65 6.48 6.56 5.36 3.70 709 184 298 3.98 8.55 3.56 0.45 3.34 2183 116
(n=3) 469 542 5.56 6.45 4.07 6.65 1162 158 474 13.07 7.34 3.50 0.34 6.00 3578 1.00
6.65 11.78 1256  9.53 8.64 1242 1420 258 6.72 2840 1657 5.17 0.73 11.20 4373 1.63

Average 481 1515 1082 4.07 0.51 6.85 33.78 1.26
SD 187 1234 5.02 0.95 0.20 400 11.08 0.33
Aug-12 110 149 0.59 1.14 ND 1.41 171 052 115 371 0.80 0.64 ND 1.31 544 0.34
(n=3) 177 133 0.67 3.60 0.84 1.96 200 065 185 331 0.91 2.02 0.07 1.83 6.36 0.42
178 7.82 6.53 2.34 6.12 8.07 1755 148 186 1948 8.90 131 0.53 752 5584 0.96

Average 162 884 3.54 1.32 0.20 3.55 2255 058
SD 041 6.22 1.65 0.69 0.19 345 2184 034
Sep-12 325 7.65 139 2567 2.28 2.29 457 298 328 1844 183 1392 0.19 207 1407 1.88
(n=3) 160 184 2.08 5.18 2.86 0.93 723 068 162 4.44 2.74 2.81 0.24 084 2226 0.43
ND 1.27 1.34 ND 1.90 ND 276 024 ND 3.06 1.77 ND 0.16 ND 8.50 0.15

Average 163 8.65 2.12 5.58 0.20 097 1494 0.82
SD 0.64 851 0.55 3.36 0.04 0.84 6.92 0.73

ND = not detected
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Table B. (Continued)

Concentration in ambient air (nmol/m?®)

Deposition amount ( mg/m?))

Month Cr NOs SO Na* NH4* K* Ca?* Mg* CI NOs  SO4* Na* NH4* K* Ca*  Mg*
Oct-12 017 477 397 1396 53.89 832 2112 121 0.18 1188 541 7.82 4.69 7.75 67.20 0.79
(n=3) 035 7.07 282 11.00 57.04 845 1336 219 037 17.61 3.85 6.16 4.96 7.88 4251 143
0.16 1.34 2.67 1.58 3.02 1.66 699 035 017 334 3.64 0.89 0.26 155 2224 0.23

Average 024 1095 430 4.96 3.30 573 4399 081
SD 011 7.18 0.97 3.62 2.64 3.62 2252 0.60
Nov-12 2.08 244 6.13 5.65 7.76 357 2853 097 210 588 8.09 3.06 0.65 322 8785 061
(n=3) 323 468 1282 637 1713 937 1818 138 326 1128 1692 345 1.44 845 5598 0.87
338 6.44 6.93 5.50 7.38 735 2229 125 342 1553 915 2.98 0.62 6.63 68.64 0.79

Average 293 1090 1138 3.17 0.91 6.10 70.82 0.76
SD 0.72 4.83 4.82 0.25 0.46 266 16.05 0.13
Dec-12 3.34 1.69 3.37 4.56 1.12 1.64 558 023 349 421 4.60 2.56 0.10 153 1776 0.15
(n=3) 557 138 1235 6.79 6.27 6.21 2181 099 582 344 1684 3.80 0.55 579 6940 0.64
222 040 411 2.78 3.61 0.68 848 026 232 1.00 5.60 1.56 0.31 063 2698 0.17

Average 3.87 2.88 9.01 2.64 0.32 265 38.05 0.32
SD 178 1.68 6.80 1.13 0.22 215 2754 0.28
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Table B. (Continued)

Concentration in ambient air (nmol/m?®)

Deposition amount ( mg/m?)

Month CI NOs  SO.* Na* NH4* K* Ca>*  Mg* CI NOs  SOs* Na* NH4* K* Ca**  Mg*
Jan-13 583 0.97 3.86 7.18 3.38 896 784 121 6.09 242 5.26 4.02 0.29 835 2495 0.79
(n=3) 433 2.68 2.05 4.08 2.43 767 1530 1.07 452 6.68 2.80 2.29 0.21 7.15 48.68 0.70
297 491 1053 408 1133 1400 1760 1.93 310 1223 1436 229 099 1305 56.00 1.26

Average 457 7.11 7.47 2.87 0.50 952 4321 091
SD 149 492 6.09 1.00 0.43 3.12 1624 0.30
Feb-12 221 6.77 1708 6.37 16.12 1923 2053 255 208 1523 21.04 3.22 127 1619 59.00 1.50
(n=3) 752 6.09 2237 3848 20.25 10.22 26.17 115 7.09 1370 2755 1948 159 860 7521 0.68
6.02 1362 36.56 1215 4054 26,53 4174 324 568 3065 4503 6.15 3.18 2233 11996 1.91

Average 495 1986 31.21 9.62 201 1571 8473 1.36
SD 258 937 1241 8.66 1.03 6.88 3157 0.63
Mar-13 417 1097 18.00 828 2082 866 2852 273 436 2733 2455 464 1.81 807 90.75 1.78
(n=3) 6.55 1496 3051 589 4327 1597 33.02 346 6.84 3727 4160 3.30 3.76  14.88 105.07 2.25
379 673 1083 162 1089 416 2392 216 396 16.77 1477 091 0.95 388 7611 141

Average 5,05 2712 2697 2.95 2.17 8.94 90.64 181
SD 156 1025 1358 1.89 1.44 556 1448 042
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APPENDIX C

lon deposition amount in each direction by leaf-washing method

Table C-1. lon deposition amount (mg/m?) in July 2012

Sampling Anions Cations
Total Total
direction (n=3) Cr- NOs SO4* Na* NH4* K* Ca* Mg?*

N 0.08+0.05  0.35+1.09 ND 0.43 1.39+0.40  0.84+0.03  0.66+0.06 9.60+0.80 0.2340.13 12.73

NE 1.25+0.52 0.73x0.66  4.34+2.88 6.32 2.62+1.71 0.99+0.13 0.91+0.16 10.60+1.08 0.19+0.06 15.31

E 1.05+0.73 1.26+0.61 7.20£1.59 9.51 2.84+1.14 1.49+0.35 1.40+0.55 13.80+2.96 0.18+0.12 19.72

SE 0.48+0.87 0.63+0.53 5.71+5.40 6.82 2.42+1.27 1.35+0.38 1.24+0.34 12.66+2.45 0.19+0.04 17.85

S 0.89+0.21 0.57+0.45 2.71£3.95 5.42 2.40£1.04 1.174£0.10 0.97+0.27 9.73£1.29 0.21+0.02 14.47

SW 1.04+0.31 1.07+0.43 2.38+4.12 4.17 2.66x1.75 1.06+0.43 0.71+0.19 8.72+2.87 0.23+0.19 13.38

W 0.89+0.30 0.38£0.15  4.64+0.76 5.91 1.11+0.39 0.81+0.07 0.96+0.14 8.25%1.32 0.14+0.01 11.26

NW ND 0.91+0.29 2.06+0.58 291 1.35£0.20  0.88+0.06 0.97+0.01 8.21+0.95 0.17+0.07 11.58
Average+SD 0.71+0.47 0.74+0.32 3.63x2.41 5.29+2.73 2.10+0.99 1.07+0.19 0.98+0.22 10.20+1.72 0.19+0.08 14.54+2.99

ND = not detected
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Table C-2. lon deposition amount (mg/m?) in August 2012

Sampling Anions Cations
Total Total
direction (n=3) Cr- NOs SO Na* NH4* K* Ca* Mg?

N 0.38+0.18 0.60+0.05 2.35+0.14 3.33 0.59+0.23  0.43+0.08 0.70+0.05 9.01+0.47 0.19+0.07 10.93

NE 0.29+0.15 1.05+0.14 2.96+0.32 4.30 0.32+0.20 0.51+0.12 0.99+0.24 10.21+1.40 0.23+0.06 12.25

E 1.23+0.34 1.00+0.22 3.30+0.55 5.53 0.67+0.13 0.61+0.09 0.87+0.50 13.30+2.98 0.22+0.01 15.68

SE 1.10+0.46 1.13+0.23 3.76x0.71 5.99 0.51+0.20 0.86+0.08 1.22+0.25 12.91+2.87 0.27+0.21 15.78

S 0.38+0.13 0.58+0.09 2.56+0.46 3.52 0.70+0.04  0.52+0.04 0.65+0.12 9.52+0.72 0.18+0.16 11.57

SW 0.57+0.46 0.52+0.16 2.46+0.73 3.55 1.08+0.56 0.64+0.16 0.73+0.17 8.85+2.57 0.14+0.08 11.43

W 0.52+0.15 0.61+0.15 2.31+0.39 3.44 0.81+0.21 0.50+0.17 0.67+0.12 8.33+1.22 0.21+0.03 10.52

NW 0.77+0.50 0.77+0.05 2.31+0.26 3.85 0.80£0.50  0.58+0.09 0.74+0.64 7.92+0.68 0.15+0.03 10.19
AveragexSD 0.66+0.30 0.78+0.14 2.75+0.44 4.29+1.02 0.68+0.31 0.58+0.10 0.82+0.26 10.01+1.61 0.20+0.08 12.29+2.21
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Table C-3. lon deposition amount (mg/m?) in September 2012

Sampling Anions Cations
Total Total
direction (n=3) Crl NOs SO4* Na* NH4* K* Ca* Mg?*

N 1.48+0.69 0.92+0.24 1.11+0.09 3.52 1.69+0.61 0.46+0.21 0.46+0.09 2.48+0.36 0.24+0.19 5.34

NE 1.79+0.43 1.40£0.35 1.32+0.12 451 1.80+0.88 0.61+0.11 0.74+0.03 4.12+0.42 0.14+0.05 7.40

E 2.15+1.25 1.70+0.49 1.56+0.26 5.42 1.62+0.36 0.64+0.21 0.72+0.15 4.95+1.48 0.30+0.12 8.24

SE 1.32+0.61 1.09+0.20 1.65+0.33 4.06 2.04+0.30 0.83+0.26 0.98+0.26 2.42+0.83 0.18+0.07 6.45

S 2.05+0.44 0.94+0.27 1.23+0.15 4.21 1.34+0.16 0.47+0.02 0.67+0.17 2.30+0.46 0.14+0.13 4.92

SW 1.54+1.21 0.57+0.15 1.08+0.36 3.19 1.14+40.57 0.54+0.25 0.61+0.18 2.04+0.78 0.19+0.12 4.52

W 1.34+0.83 0.74+0.33 0.99+0.18 3.07 1.55+0.06 0.47+0.10 0.61+0.20 2.20+0.42 0.13+0.03 4.95

NW 1.34+0.53 4.15+1.96 1.05+0.08 6.54 1.32+0.44 0.44+0.08 0.67+0.02 1.81+0.13 0.16+0.03 4.40
Average+SD 1.63+0.75 1.44+0.24 1.25£0.20 4.31+1.18 1.56+0.42 0.56+0.15 0.68+0.14 2.79+0.61 0.18+0.09 5.78+1.43
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Table C-4. lon deposition amount (mg/m?) in October 2012

Sampling Anions Cations
Total Total
direction (n=3) Cr- NOs SO4* Na* NH4* K* Ca** Mg?*

N 0.54+0.28 0.48+0.07 2.80£0.22 3.82 2.72+1.05 0.71+0.06 1.10+0.21 8.33+0.95 0.14+0.02 13.00

NE 0.50+0.29 0.4340.13 3.80+0.51 4,73 1.67£0.88  0.93£0.15  0.87+0.33 8.72+0.92 0.16+0.08 12.35

E 0.15+0.05 0.49+0.45 4.67+0.96 5.31 4.25+1.37 1.18+0.23 1.36+0.68 11.78+3.02 0.21+0.15 18.78

SE 0.46+0.10 0.84+0.39 4.35+0.98 5.65 2.70+0.99 1.26+0.35 1.30+0.78 11.08+2.38 0.32+0.14 16.65

S 0.48+0.17 0.49+0.18 3.41+0.56 4.38 3.99+0.90 0.87+0.13 1.57+0.21 8.70+0.92 0.17+0.03 15.30

SW 0.17+0.15 0.12+0.04 3.03+0.92 3.32 2.23+0.96 1.06+0.33 0.73+0.32 7.31+2.24 0.13+0.06 11.45

W 0.77+0.57 0.42+0.37 2.69+0.44 3.87 1.16+0.58 0.69+0.09 0.48+0.17 6.84+1.20 0.17+0.03 9.34

NW 0.26+0.02 0.52+0.06 2.89+0.32 3.68 2.26£0.36  0.88+0.07  0.67+0.13 7.11+0.88 0.15+0.02 11.08
AveragexSD 0.42+0.24 0.48+0.23 3.45+0.61 4.35+0.83 2.62+0.89 0.95+0.18 1.01+0.35 8.73+1.56 0.18+0.07 13.49+3.16
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Table C-5. lon deposition amount (mg/m?) in November 2012

Sampling Anions Cations
Total Total
direction (n=3) Cl NO3z SO4* Na* NH4* K* Ca? Mg?*

N 6.49+5.65  4.05+3.10 5.20+2.54 15.74 5.89+2.08 2.63+0.57 2.75%0.98 33.83+7.22 0.47+0.29 45.56

NE 7.58+4.26  3.29+1.31 5.59+2.36 16.45 5.80+1.47 3.06+0.82 2.23£1.95  30.47+£12.62 0.58+0.35 42.14

E 7.18+4.70  4.88+1.63 6.27£3.00 18.33 5.72+2.16 3.70£1.06 3.82+1.73  40.36+£11.91 0.99+0.82 54.61

SE 8.73+6.66  4.71+2.09 6.70£2.48 20.14 8.09+5.89 4.06+1.56 6.25+6.91 44.64+6.39 0.89+0.52 63.93

S 7.29+£3.53  4.22+1.27 5.62+2.35 17.12 5.61+2.15 3.22+0.71 3.02+1.29 37.83+8.69 0.56+0.48 50.24

SW 7.18+4.88  3.19+1.15 4.58+2.48 14.95 6.18+4.82 3.17+0.96 4.39+4.69 30.21+8.45 0.84+0.75 44,78

W 7.63x4.81  3.02+0.99 4.46+1.90 15.11 5.47+3.04 2.80+0.77 2.32+0.94 29.74+3.97 0.62+0.36 40.95

NW 7.37¥455  2.77+1.13 4.37+2.21 14.51 5.41+2.39 2.94+0.66 1.88+0.85 28.48+2.57 0.33+0.29 39.04
AveragetSD  7.43+4.88  3.77+1.58 5.35+2.42  16.54+1.92 6.02+3.00 3.20+0.89 3.33+2.42 34.44+7.73 0.66+0.49 47.66+8.30
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Table C-6. lon deposition amount (mg/m?) in December 2012

Sampling Anions Cations
Total Total
direction (n=3) Cl NO;s SOs* Na* NH,* K* Ca? Mg?*

N 10.27+4.32 4.86+2.62 3.33+2.29 18.47 4.07+2.83 7.54+2.75 1.06+0.75 27.73x14.52  1.75+0.78 42.16

NE 10.71+4.67 5.38+2.80 1.15+0.77 17.24 4.06+1.77 7.04+1.48 1.35+0.91 33.07£12.87 1.24+0.59 46.75

E 10.17+1.40 6.19+2.72 1.94+1.33 18.30 3.93+2.56 7.50£1.96 1.70£1.04 38.44+14.77  1.76+0.48 53.34

SE 11.16+3.61 5.85+2.26 1.57£1.16 18.58 4.14+2 .22 7.54+1.91 0.95+0.81 34.19+9.29 1.84+0.59 48.66

S 10.24+1.99 5.33x2.94 1.22+0.79 16.79 4.18+2.35 6.95+2.14 0.82+0.38 32.66+12.31  1.23+1.59 45.85

SW 9.91+4.48 5.01+3.26 1.43+0.48 16.35 2.58+1.05 6.30£2.51 0.51+0.31 30.61+14.51 1.63+1.02 41.64

W 8.68+1.85 4.95+3.23 1.72+0.94 15.36 2.71+1.03 6.16+2.17 1.66+1.25 26.74+10.93  1.48+0.87 38.76

NW 9.61+3.97 4.66+2.88 1.91+1.05 16.18 3.26+2.47 6.46%2.63 0.75+0.93 29.69+1157 1.26+0.83 41.42
AveragexSD 10.09+3.29 5.28+2.84 1.78£1.10 17.16£1.20  3.62+2.04 6.94+2.19 1.10£0.92 31.64+12.60 1.53+0.84  44.82+4.72
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Table C-7. lon deposition amount (mg/m?) in January 2013

Sampling Anions Cations
Total Total
direction (n=3) Cr NO;s SO% Na* NHz* K* Ca? Mg**

N 3.53+£157  4.96+1.20 2.76%1.03 11.25 4.13+291 6.70+1.13 8.5616.65 26.24+10.04 1.20+£1.04 46.83

NE 4.92+3.40  5.19+1.87 2.32+0.71 12.43 3.16+1.06  7.47+1.40 3.68+3.53 32.14+8.41 0.60+0.36 47.04

E 5.16+2.19  5.11+2.39 3.65+1.04 13.92 4.89+2.86 7.87£1.99 14.22+12.60 48.92+20.50 1.41+1.08 77.31

SE 4.28+1.98 5.92+3.63 3.24+1.71 13.43 477+1.81 8.45+1.98 5.83+4.10 46.97+£21.30 1.61+1.31 67.62

S 4.22+1.67  4.18+2.24 2.91+1.17 11.31 4.21+2.65 6.70£1.52 6.374£5.59 28.76+10.82 0.46%0.20 46.50

SW 3.34+1.75  3.63+1.36 2.16%0.96 9.13 3.50+1.62  7.40+2.66 2.54+1.12 31.66+9.64 0.89+0.58 45.99

W 3.24+£1.39  3.63+2.10 2.13+0.77 9.00 3.62+3.07 6.56+1.50 5.44+4.35 31.27+6.03 0.98+0.64 47.86

NW 6.00+4.01  3.84+1.21 249+1.14 12.32 250+1.84 6.92+1.46 2.85%1.24 37.79+24.61 0.89+0.13 50.96
AveragexSD  4.34+2.24  4.56%2.00 2.71+1.07 11.60£1.81  3.85+2.23  7.26x1.70 6.19+4.90 35.47+£13.92 1.00£0.67 53.76+11.93
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Table C-8. lon deposition amount (mg/m?) in February 2013

Sampling Anions Cations
Total Total
direction (n=3) Cl- NO3z SO4* Na* NH,* K* Ca? Mg?*

N 4.10+2.74 7.61+3.16 14.13+8.45 25.84 2.10+0.89 6.31+5.91 5.32+1.45 45.80+3.08 1.38+0.55 60.92

NE 2.68+1.56 8.93+3.28 15.76+9.34 27.36 3.05+2.40 7.3046.51 5.65+1.45 50.44+4.65 2.72+0.81 69.15

E 3.69+2.38 14.43+5.24  19.32+£10.46 37.44 3.20+1.71 8.3546.69 7.24£3.30 62.77£11.30 3.19+0.87 84.75

SE 490+2.88 17.99+6.11  20.22+13.09 43.12 3.15+2.24 7.31+£5.40 7.34+2.45 61.57+£11.63 3.56+0.79 82.93

S 3.95+2.40 9.16+4.56 15.40+9.43 28.51 3.52+2.65 7.2846.76 4.71+£1.57 47.94+6.92 1.66£1.39 65.12

SW 4.42+3.53 8.21+5.60 12.65+8.87 25.28 2.54+1.75 6.12+5.56 3.18+1.86 40.55+18.30 2.03£1.05 54.42

W 3.98+2.80 8.08+3.10 12.80+8.02 24.87 2.29+1.69 6.41+5.40 4.55+1.28 40.79+£5.77 2.07+0.75 56.11

NW 2.76x1.72 6.51+2.73 12.56+6.89 21.83 2.08+1.30 6.27+5.80 3.24+0.97 41.23+£3.07 1.42+1.10 54.24
AveragexSD  3.81+2.50 10.12+4.22 15.35+9.32 29.28+7.22  2.74+1.83 6.92+6.00 5.15+1.79 48.89+8.09 2.25+0.91  65.96+12.22
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Table C-9. lon deposition amount (mg/m?) in March 2013

Sampling Anions Cations
direction Total Total
CI NOz S04* Na* NH,* K* Ca? Mg?*
(n=3)
N 3.79+2.25 15.13+10.31 10.81+6.41 29.74 4.11+2.27  2.73+0.96 7.00£2.05 76.43+25.9 3.38+£1.50 93.65
NE 4.71+2.34  18.97+£12.80 12.42+7.46 36.10 3.72£1.33  3.14+0.99 7.50+2.44 86.59+32.4 4.32+2.21 105.27
E 5.95+2.28 21.52+11.57  16.30+10.66 43.78 4.21+1.70 4.00£1.30 10.71+4.85 107.64+42.2 4.89+2.00 131.45
SE 4.15+1.96 21.36+9.70 15.55+9.49 41.06 4.67+1.22 4.40+0.99 10.74+2.95 108.23+44.0 5.24+1.74 133.28
S 4.26+1.64 12.38+6.57 12.09+7.52 28.74 3.53+x1.24 2.91+0.94 6.83+0.98 79.58+31.8 2.93£1.15 95.77
SW 3.99+2.11  14.48+11.23 10.62+7.27 29.10 2.98+1.68 2.51+1.13 6.80£2.65 73.63+33.9 2.97£1.76 88.89
W 3.07£1.12 8.35+5.94 9.88+6.35 21.30 2.60£1.25 2.24+0.78 6.35+1.79 69.96+26.7 3.52+1.61 84.67
NW 3.43£1.85 9.09+8.46 10.05+6.29 22.56 3.26£0.83  2.47+0.98 6.97+1.87 70.93+24.6 3.35+1.78 86.99
AveragetSD 4.17+1.94 15.16+9.57 12.22+7.68 31.55+8.14 3.63t1.44 3.05+1.01 7.86%2.45 84.12+32.74  3.82+1.72 102.50+19.49




APPENDIX D

Photos of jambolan plum leaves

Table D. The photos of jambolan plum leaves

Sample type Direction Photos of leaves Leaf area (mm?)

Blank -

8852

3873

8900

8863

8702
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Table D. (Continued)

Sample type Direction Photos of leaves Leaf area (mm?)
Sample North
5341
5389
6036
Northeast
5426
4921
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Table D. (Continued)

Sample type Direction Photos of leaves Leaf are (mm?)
4386
East
4236
4247
3034
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Table D. (Continued)

Sample type Direction Photos of leaves Leaf area (mm?)
Southeast
5008
3326
3669
South
5898
4839
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Table D. (Continued)

Sample type Direction Photos of leaves Leaf area (mm?)
4693
Southwest
5373
4629
8945

89




Table D. (Continued)

Sample type Direction Photos of leaves Leaf area (mm?)
West
7656
5396
5934
Northwest
6297
6742
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Table D. (Continued)

Sample type

Direction

Photos of leaves

Leaf area (mm?)

5637
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