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Abstract This study was conducted to investigate the distribution and variation of the anion and cation number of aerosols
in the A and B regions of Gyorae forests. Ions were measured using an ion number meter between 28 June and 13 July 2017.
The total average number of anions and cations were 735 ions/cm® and 459.27 ions/cm’, respectively, which were measured
at five sites in A area at average temperature of 27.81°C, wind speed of 0.28 my/sec, and altitude of 455.7 m. The average
number of anions and cations were 780 ions/cm® and 379.55 ions/cm’, respectively, which were measured at all four sites in
the B region at average temperature of 27.6°C, humidity of 80%, wind speed of 0.1 m/sec and altitude of 477 m. The number
of anions and cations in the A and B regions was 757.5 ions/cm’ and 419.41 jons/cn?’, respectively. The number of ions was
highly variable for each measurement over time. The number of anions remained 275.73 ions/cm® higher than that of cations.
The variance of the measured values of anions and cations between and within sites A and B was significant (p<.001) and
there was a significant positive correlation between regional mean values of anions and cations. In conclusion, the temporal
distribution and variation of the ion content in the Gyorae forests provide basic information regarding aerosol compositions

and changes.
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A Hit =AM sulfate (SO47), nitrate (NO3),
(NH;"), natrium (Na'), potassium (K"),
magnesium(Mg ), calcium (Ca"™), chlorine (Cl)%2
B ol golo] AEFHAT L Busiich Add
2 gFgo] thdetAl WolAol Eoktkar wdtsigich
Carmichael et al.,[8]2 AFEoA 1992-19951 =7}
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oz ZAME S thFig 1)

AF717HE 20179 6928 - 7Y 209 Alolol A%
o2 AAEATt wAAFIHA ] AR
(F 1.5 km)ollA] ofejad x| 9] 570 A7 S5vha
2 (%2 km)E wet 7bAA] oFe] A A3 470 2 Ko
A Fol&d Fol FA Aol REE Fig. 1o AN
skttt

Fig. 1. Map of the walking roads and the sites of ion
measurement in the Gyorae forest. A course: 5
sites(Al : field lecture room(rm)-1, A2(rm-2),
A3(rm-3), A4(rm-4) & AS5(rm-5) are on the
ecological observation road about 1.5 km for
ions measuring. B course: 4 sites(Bl: field
lecture room-1), B2(rm-2), B3(rm-3) & B4
(rm-4) are on the Oreum observation road about
2 km for ions measuring[12].
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718l ol &g ekt S 1ol 27
AHAPL 100~400, Teledyne; BAM 1020, Met one,
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E748)E SPSS/WIN EAZ&2 13 22,05 288}
Fom EAHE ﬂier %21l One way ANOVA
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A A& 519 ions/em®o] AL, 79 59 09:28 A7 =A
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909.75 ions/cm’® 2 390.75 ions/cm’ 2 Z7}3}] tTable
1, Fig. 2 &, 4-Al). 62 SAX9 HTXE 689.88
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AlA ] ol 2] FatA|= 64 28 11:30 A7
o] = 326 ions/cm’o| oL} 7Y 5Yl= 09:28 Aol
Lt 341 ions/em’E 7+A8HE 7Adfo] Yehkon) 749 7
dof]= 800.75 ions/cm® & Z7}5Fth(Table 1, Fig. 3
& 4-Al). 63 S92 it 538.96 ions/em’ ©| ATk

Q] ol 2] o] ol Kt 150.92 ions/
em’e] ¥ =4 AU, ol ¥E £2 519~
909.75 ions/cm?®, o]&=o] W Z& 326~828.25
ions/em’ 0.2 YRS 7€ 5%%& 79 797k v
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AAFFE Aol A DE FAF AzkRel] #olS A3 498 ~ 1029.2 ions/em’, YFol&479] W 2 150 ~
Aol Zol7} ek 4 U F45L 0.16 misecE T 730.25 ions/em’ 0Tk ol &40 ke =4 Y}
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3.1.2 A2A 3 o] S4Fol o] oo

A2A 9] Fol2Fo A 9] ®ske 69 28% 1200 | ] mar ma2 mas mas mas
12:10 A4l 614 fonsfem’® o)L, 72 5% 09:43 A e L
7 2R 55025 jons/em’ & 7H25HA5L, 79 70 E o

£ 1207.8 ions/em’ 2 718kl 79 1390l 649.5 E a0
jons/em® ©.2 7HA31= e WelTTable 1, Fig. 2 S
& 4-A2). Y merotmessamganiommastes

A2AA ] Fel el Bt ]L 64 28%) 12:10 A3 Fig. 2. Timely variations of anion numbers at A
o= 389 ions/em’® 0] oLt 795Ul E 09:43 Aol = sites.
228 ions/en’ 2 ZAEHe A dko] UERFO. 1}, 79 79 The T symbols are the standard deviation

£ 89825 ions/em’ Z Z7}at tiTable 1, Fig 3 &
4-A2). 63 ZAX 2] HXE= 471.62 ions/emt’ ©]ATH

QAN HT Sol e o] ol KUt
328.6 ions/em® ©] 1] A EAHY L, Lo]&o W%
Z.2 614 ~12078 ions/em*, ol 2o Wi 2
~ 898.25 ions/em’ ©|3iTh &%
Aol waba] AR oo Fhigo] WEls
F7F A9tk T Al M= fALEHA
skRlom[10. 12], SAkete] kgl A

o] 57t Fhsh Babol wrku

3.1.3 A3X| & e
A3AF ] fFo|RFe
12:53 A7l = 714 ions/cm’ ©]
7 ZAXE 498 jons/cm’E Al A,
1029.2 ions/em’ 2 Z7F8IA31, 79 13Ul 617.25
ions/em’ 0.2 7FAdE S B th(Table 1, Fig. 2
& 4-A3).

A3AH 9] Fo| o] it
o+ 479.33 jons/cm’® o] o}t 7Y 50l 10:104 7
o+ 162.75 ions/em’ & 7HAashs ZdFo] LpekoL) 7
4 7= 73025 ions/em’® 2 F71IITHTable 1,
Fig. 3 & 4-A3). 6x9] A9 HTA|= 403.51
o] Atk
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=]

>.

A= 69 28U 12:53 A4

jons/cm’
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ranges. Al:
144.544, A2: 238.715, A3: 182.535, A4:
165.955, AS: 201.293 ions/cm3.

Average SD of each sites:

000 -
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Times of measuring cations at A sites
Fig. 3. Timely variations of cation numbers at A
sites. The T symbols are the standard
deviation ranges.

3,14 AdH79] Spol el S
A4A A Q] 5ol AXA A3 Lo|Fe] ko

A=) 9] WMsh= 69 28 13:37 A7l 802 ions/cm®
] 5 10:48 A7 =HXE= 465.75 ions/cm’
I, 79 7Y99E 715.75 ions/em’ 2 F7}a}
HITHTable 1, Fig. 2 & 4-A4).

o] gol&5o] HA= 69 28Y 13:37 A1
= 489 ions/cm® ©] oL} 79 5Y0)= 10:48 A7l



=R A9 A7, 2018

Table 1. Summary of mean values of ions & items measured at Gyorae fores t - A sites

Mean Mean Mean
. . (ion no./em® Mean Me,a n Wind Altit- Date
Sites/ Period Freq - Temp Humidity .
times anion cation deyla- (0) (%) velocity ude tested
tion (m/sec) (m)
Al-1st 11:30-11:50 4 519.0 326 193 22.00 85.0 0 452 6. 28
Al-2nd 09:08-09:28 4 665.5 341 324.5 26.65 77.5 0 424 7.5
Al-3rd 09:20-09:40 4 562.0 407 155.0 25.60 81 0 415 7.6
Al-4th 09:31-09:39 4 854.5 800.75 53.75 26.12 74.75 0.57 444 7. 7.
Al-5th 10:32-10:41 4 628.5 530.75 97.75 25.85 88.75 0.4 477 7. 10
Al-6th 09:25-09:33 4 909.75 828.25 81.5 25.5 76.0 0 427 7. 13
Mean 689.88 538.96 150.92 25.28 80.5 0.16 439.8
A2-1st 11:59-12:10 4 614 389 225.0 21.9 90 0 464 6. 28
A2-2nd 09:36-09:43 4 550.25 228 322.25 26.25 80.25 0 435 7.5
A2-3rd 09:43-09:51 4 1207.8 120.2 1087.7 25.05 68.75 0 448 7.6
A2-4th 09:47-09:56 4 1031.0 898.25 132.75 26.45 70 0.62 446 7.7
A2-5th 10:50-10:59 4 748.75 583.75 165 254 94.25 0 476 7. 10
A2-6th 09:43-09:51 4 649.5 610.5 39 25.27 83 0 455 7. 13
Mean 800.22 471.62 328.6 25.05 81.04 0.10 454
A3-1st 12:28-12:53 4 714 479.33 234.67 21.1 93.667 0 464 6.28
A3-2nd 09:50-10:10 4 498 162.75 335.25 26.1 84 0 444 7.5
A3-3rd 10:58-11.10 4 801 150 651 29.2 68 0 447 7.6
A3-4th 10:16-10:25 4 1029.2 730.25 298.95 26.6 74.5 0 457 7.7
A3-5th 11:13-11:21 4 652.25 444 208.25 255 95 0.475 456 7. 10
A3-6th 9:57-10:06 4 617.25 454.75 162.25 25.8 83.25 0 458 7. 13
Mean 718.62 403.51 242.32 25.72 83.07 0.08 454.3
A4-1st 13:15-13:37 4 802 489 313 225 85.333 0 452 6. 28
A4-2nd 10:38-10:48 4 465.75 204.5 261.25 26.15 81 0 456 7.5
A4-3rd 11:38-11:48 4 980.75 672 308.75 26.85 76.5 0.225 470 7.6
A4-4th 11:35-11:44 4 715.75 476 239.75 25.025 96.75 0.15 477 7.7
A4-5th 11:35-11:45 4 7525 540 212.5 26.725 73.5 0.45 470 7. 10
Mean 743.35 476.3 267.05 25.45 82.62 0.17 465
AS5-1st ND ND ND ND ND ND ND ND ND 6. 28
A5-2nd 11:27-11:37 4 476.75 105.7 371.05 26.475 81 0 453 7.5
A5-3rd 12:18-12:28 4 1020.5 677.75 342.75 26.9 72.25 0.475 469 7.6
AS5-4th 12:06-12:15 4 617.75 407 210.75 24.525 97 0.075 469 7.7
AS5-5th 12:13-12:25 4 766.75 513.5 253.25 26.675 72.75 0.1 470 7. 10
Mean 720.4 425.9 294.5 26.14 80.75 0.16 465.25
Total averages 108 734.5 463.3 271.12 25.5 81.6 0.28 455.7

Abbreviations: Freq: frequency, tem p: temperature, ND: not done,

T 204.5 ions/em’ 2 FHAdH= A o] YERton, 79
102 11:45 A7)+ 476 ions/ens® 2 W31} THTable 1,
Fig. 3 & 4-A4). 53 =7 %)¢] B2+ 476.3 ions/cm’
o] At}

Hyt Folae] o] ol Btk 267. jons/cm
o ¥ wAl SAHA. ol2e] Mg F2 465 ~ 980
ions/em”, Fol&9] W %L 204 ~ 672 ions/em’0]
ATt FFolET FFE FALI At mEhA AR
ol 9] o] Wslal= AE & 47 ASITh

3.1.5 AbAIH S| ool 2are] et

ASAF ] 47t AAM A4 Fol2g T =
x| o] Msh= 64 28Ul FA4S ok Raksich 7€

DEV: deviation =anion No.-cation No.
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59 11:37 A A= 476.75 ions/em® ©] L, 7Y 62
12:28 A7 &A= 1020.5 ions/em’ 2 F7FeF31aL, 7
24 109l 766.75 ions/em’ 2 7HAEHE HES BT
(Table 1, Fig. 2 & 4-A5).
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22 0.1 m/sec, =4 A
]Qiﬂr(Table 2, Fig. 5, & 6).
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a1, 798 79 13:56 A7 24X 824 ions/cm’ =
7}0}ML 79 10Y9l= 773.75 ions/em’ 2 W38l T
(Table 2, Fig. 5 & 7-B2). 4x Z74x|9] HytA&=
760.31 ions/cm® ©]%]t}.
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4 7= 13:56 A1l 135.5 jons/em® 2 7HAdteE
o] Yekon) 749 1094dE 525.75 ions/em’ &
%75+t Table 2, Fig. 6 & 7-B2). 43} =4 x]o] At
2] 32625 ions/em® ©]S1th

AxB2AY e HT  FoleFe] Gol2F Kt
434.06 ions/cm’ ©] U =4 ZAE a1, &0l W
% X0 135 ~773.75 ions/cm®, %Fo| Lo WE XL o
135 ~ 522.75 ions/em’ ©]t}. SUol &4 FHY
I} AFbe whEkA] AR o] 20| ghEke] Wskete A&
o 7 AT

3.2.3 B3A R 9] S¥ol22

B3AHo| A 5atell AAA AT Fol& o] =
A9 ¥gte 79 59 16:01 Aol 755.5 ions/em’

o], 79 7Y 14:26 N7 SHX= 856 ions/cm’ Z

Z7tekdar, 79 10€9)E= 768.75 ions/cm’= ¥ 3819
TK(Table 2, Fig. 5 & 7-B3).

B3#5¢] Fol2e] HiA= 7€ 5% 16:01 A7
o= 198 ions/cm® o] ot 7E 7L E 14:26 Aol
= 356 ions/em’ & F7Fsk= A ko] yEkon 749 10
dof= 503.5 ions/em’ &= Z7}5+ tHTable 2, Fig. 6 &
7-B3). 53 =A%) 9] B3t 321.15 ions/em’® ©] k.

B3X Y & Hi So]e49] dgfo] ool & HTF
428.5 ions/em?® ©] § =7 EAHEY T, So]eS4e] HE
2 636.75 ~731.25 ions/cm*, Yol WME EL&
198 ~ 503.5 ijons/cm® ©JQAT}. S-fol 2 ke =3
A3} AJZbe] wEbA FAIR o] 2429 Jheko] Wglsh=
A& & 71 Utk
3.2.4 B4AH 9] FFolere] T
B4A133¢] 4zt AAA F49 Fol&Fo] SAX|9

Wl 7
79 6 17:42 A7 %2 il_ 916.75 ions/cm’ = 271514
3,79 10¥ 16:11 Ao = 605.75 ions/em’ 2 ¥ 3}5}
= 4&S HtKTable 2, Fig. 5 & 7-B4).

B4#3¢] Fol9] HiAE 74 59 1622 A4
o= 233.75 jons/em’® o] o} 79 6Uol= 17:42 A
ol 756.75 ions/em’ 2 F7Vehs Ao YEyto, 7
4 10¥ 16:11 A|FolE= 401 ions/em’® 2 H3}EF3iT)
(Table 2, Fig. 6 & 7-B4). 43 ZAX9 A=
383.69 ions/cm® ©| At}
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Table 2. Summary of ions mean values measured at Gyorae forest-B sites

Mean

Mean

Sites/ . (ion no./cm” Mean Me'aJ? Wind M.e an Date
times Time Freq Temp Humidity velocit Altitude
. . o y tested
anion cation Dev (C) (%) (misec) (m)
Bl-Ist 14:09-14:18 4 732.25 488.5 243.75 27.2 78.75 0 441 7.5
B1-2nd 15:58-16:05 4 817.5 150.5 667 28.425 77.25 0 445 7.6
B1-3rd 13:18-13:28 4 1451.25 441.5 1009.75 29.725 67.75 0 450 7.7
Bl-4th 14:30-14:39 4 632.25 332.75 299.5 26.225 85.75 0 487 7.10
B1-5th 13:43-13:52 4 818.5 161.75 656.6 29.7 73.255 0 454 7.13
Mean 890.35 486.95 403.34 28.25 76.55 0 4554
B2-1st 14:43-14:53 4 737 400.25 336.75 27.075 81 0 459 7.5
B2-2nd 16:18-16:27 4 706.5 246.5 460 26.15 95 0 453 7.6
B2-3rd 13:47-13:56 4 824 135.5 688.5 28.95 68 0.22 464 7.7
B2-4th 14:57-15:06 4 773.75 522.75 251 25.75 89 0 498 7.10
Mean 760.31 326.25 434.06 26.98 83.25 0.06 468.5
B3-1st 15:53-16:01 4 755.5 198 557.5 29.15 77.25 0 469 7.5
B3-2nd 16:42-16:51 4 636.75 361.25 275.5 25.525 99 0 468 7.6
B3-3rd 14:16-14:26 4 856 356 500 27.6 78 0 477 7.7
B3-4th 15:24-15:33 4 768.75 503.5 265.25 25.625 83.5 0 517 7.10
B3-5th 14:32-14:41 4 731.25 187 544.65 28.5 81.5 0 486 7.13
Mean 749.65 321.15 428.5 27.28 83.85 0 483.4
B4-1st 16:11-16:22 4 638.5 233.75 40475 31.075 65.5 0.9 493 7.5
B4-2nd 17:33-17:42 4 916.75 756.75 160 25.95 80.25 0.3 535 7.6
B4-3rd 15:01-15:10 4 650.75 143 507.75 29.125 76 0.28 499 7.7
B4-4th 16:02-16:11 4 605.75 401.25 204.5 25.425 80.25 0 477 7. 10
Mean 702.94 383.69 3125 27.89 7550 0.37 501
Total average 72 780 379.55 400.45 27.6 80 0.1 477
A CEWHZ ok 2 km 7120l 9IAE B A 470
Aol FUA Bt Lol e5e] Fago] ol &4 wirk
'"E 312.5 ions/em® ©] U A 24 %A, Sol&5Y HE
iJ ; . 5
= Z2 605.75 ~916.75 ions/cm>, o] &40 HE ZO
= . - =
6 143 ~ 756 ions/cm’ ©]%t}h. &Fol&49] e A
Az} Ahel weha] Al o] 4o gl Wakshe
imes of basaring om0 A& & F7F AAUTKTable 2, Fig. 8). ASkBA el A =
. . . . 7WEE AgQuE SAHAXE AHEE A2 H3lEteE A
Fig. 5. Timely variations of anion numbers at B PhE AAeQlElE 5744 1 | srahs A
sites. =AY 71 ATk 7oA FalE = Aol uf
ehA Ws7h o ddE vy, olf= F59 t71d e

lonsfcm?

Fig. 6. Timely variations of cation numbers at B

G2 mB4 WB1 mB3

Times of measuring cations at B sites

sites.
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SHAE 07 Apol7} AiTkar ko] FTh

frARSE A5+2 Carmichael et al,[8]2 |50l A
1992-1995d%7k4] 31d7ke] Ao sulfate(SO,™)
£ 7.2 pgm’, nitrate(NO;)E 1.2 pg/m’, ammonium
(NH, )2 1.27 pg/m® natrium (Na")& 1.66 pg/m’,
potassium(K")-& 0.39 pg/m?, calcium (Ca™)< 0.47 u
g/m’, magnesium (Mg™) 0.26 ug/m’, chlorine(Cl)->
1.88 pg/m’ S O& ol &3 Folo] HEHUGL B
w3k d71de] e TN Aol uhebA
HolAJo] =gk, APFoRE WolAo] 7 YEE
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Fig. 7. Comparison of daily estimates of anions and cat ons at sites Bl to B4.
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Fig. 8. Comparison of daily estimates of anions
and cations at sites Al to AS.

Tk 39tk Chen ef al,[9]% 1992-1995'd Alo] 31zt
< 3 AFAG P71 2ol sulfate(SOS)E
6.8 ug/m’, nitrateNOs)= 1.2 pg/m’, ammonium
(NHH)E 1.3 pg/m’, natrium (Na')& 1.7 pgm’,
potassium (K< 0.4 pg/m’, calcium (Ca"™ )< 0.5 p

e 27

g/m’, magnesium (Mg™)& 0.3 pg/m’, chlorine(Cl)&
1.9 pg/m’ 502 ol &7 olo] HEH AT Kl

stk 2t AR AdHer s#shs

- .
% glom,
=
[e)

= E3] B =4 =HH0ow. whHol chlorine

FEE 10%3% WA 2450k sk or1del

sulfate, nitrate, ammonium, potassium, calcium’s 2]
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7 AR AL 9l A9 Fo] hitolH, TEX =4
T F%olo] EAlste RAE U4, 12]

B Ao e 20179% 69 2897 E 79 13Y A}
o] 9] gt o Fol] WAAAFEHNA o] Fol&9
TE AsSA7IE SAXAT FHo|th At

29 gHalate] AR 242 s,



W

AT W FgH Ao gr1de] Fole B ol Ex}
T} 1A AX5} BAY 7o) Aol ww, AX  Aelx] SAF A Wit S0l L4E 780 ionslem’, F
de oA Fo F4E 3L, BAYL 2% SAS o] &5 379.55 ions/cm’0] oM, S04} %ol
37 wiitol 2Eet FEoA zfelE Holqth A 4= K.t} 400.45 ions/em’ ©] T A SAEUTE A9} B
o] 2% W= 2505 ~ 2597 Cela, AAl Hit > 199] ti71de) SAHeR Hat Fgolers 7575
=255, 5= 80.04 ~ 83.42%9] Wy, A ions/cm’, %Fo]| L= 419.4 jons/em’®, o] 27} H
Al A= 81.6%, 545 0.08 ~ 0.18 m/sece] W =7 Yehdh
2 HyrA]E 0.28 m/sec, ALEE 455.7 mo|l o, BA| olde] HlolHE BY Fol&7t B ol B
oo L& 27.6T, wET 80%, T2 0.1 m/sec, oA dEbaL, Ao A SR
5 477 mollth. Aol SAL oA Fola, FolFt FoleTFhT = FAH, Folere] A
BAGeAE 250] 24E sje] L7} 2,107 o} Folede] EAlE AR JulR S A
o, FEF 1.6%, 1831 FE5L 0.18 m/secE SHOlA| & AT
AtHTable 1 & 2).
FEolZ o] Aold Hul exdel SAT AXH e Table 3. Variance analysis of the estimate of anions
1A= 731 ions/em’o| 3L, ©.Fof ZH 3 BX| 9 and cations between and within groups
AA BHEXE 780 ions/em’ OF Q59 =AX]7} 49 Tons _ Groups Ss df Mean Square F  p’
fons/onr’ W A stk BAGSE Aol AslAe L T s s oo
2 Zol= gloy 257F 250 2.1TH F40] 95 B Total  2.003E7 83
AFAAE 018 msec AN BANE] F B E oy i srasrss e ssiess 717 w0
olAM QF o] Ee FA7F Ul WS & S 9L Toul  10SIE7
o 2H7]70] 2EAEEA 2 9 5}# 991tk Bk p p™ p™. Abbreviations: SS: sum of squares, MS: mean square
A Lim er al.(2012)2 AF%E IAAGE& T4 S
2 AF e = OE]’EJ_‘V% F713ke] AL A Table 4. Correlation analysis between estimates of
Fo| T 7|4 B 259} Fgko] oS Ay anions and cations measured at the Gyorae
2 gnh T
anion Sie.
3.4 o84 S4A0) BARAT 40 caion ——Peamon Comchton___386T___|
A o2 W AAF A AsH BAA O] 5ol
3} ool 2o FFSAAE B8] $138te] Pearson Q71Ae] ]2 glshe] T ARG ZALD
SRS sl Table 3o ARG SANET SN g 5100 AsA9 AR SRaw gk SaAe o
R S S A S RS s pe) 28 w19 A5l $9409) SO,
Bp=o0n), Fol el FHAY R FHAR W | o e e bop st
A AR RS PG00, 4B BNES 100% FHE AT ALk
neRAFYY 54 ARG Sl PP Lol g amaeiee] San )
5 A -] AUAAE Pearson HOE A SolA] 245 d7]de] 2AL Awmz Fol7t 99l
& BHS Table 4] AL, Fol&H dol e ¥ L 201395 1% 717 Walol A= organics= 36%
$ol A AR B FRWARHANA o e oo S iaE A48
=3862% et A AAAAT} IHTHp<001). Ao, Nitratew= 8€oll= 4%IA 11+ 19%E 5
SRR S A4Sl S AHANA 692 o e 7 48
=48 AA| Hit 5025 735 ions/em’, Yol Q71002240 PM,s o 0| 22 SR s
459.27 ions/em’o]$lom] FolEF7h Fol FHT AR AvpM= AeSAe AR wskE HY
275.73 fons/em’©] T =7l SAFITE B9 471 A 9 2o o2 o} =& 0 F(18A)d] HiAE
393
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Hojomw, 71 AgHE 23914~15 )0 1A=
el o thE AlRF 9} Bl alshd mjAlgk AfolE HS
ool 3 v AellM = iride] Atk A e
W37} thekdhe BolFa gl o]¥e Ave wHAt
AFSHANA S8 SFol o] dxte] urjHel W
st M & FALeE A4S eI

4. A&

AT WYAAFEE A9 ASE B AHoR
AR A dztel W gi71 4] Fol&F9 doleTE
SAste] 1 38 Wolof] gk AFE sk Alo] 5
o]t

1 AN o] &5e] Zx

WEAAFEE W] “AejAFE oF 1.5 km 7]
o AN D] 57 A - 627t ZA T AH HF &
o] 4= 734.5 ions/cm’, %Ol F+E 463.3 ions/cm’©)
o, g7]EE 255C, HEE 81.6%, 342 0.28

m/sec, 54 A9 9] T I 4557 m o] ATk £o]
277} %ol FHT} 271,12 ionsfem’7t B EA S4

2. BASe] olg4e] 244

WAAFEFE BA A 47l AolA e A
Hit Lo]eFE 780 ions/em’, Fo]L FE 379.55
ions/em’o] 1o, 7| eEE 27.6T, L5 80%, &
£ 0.1 misec, SHA G o't 3L5=3= 477 m o]tk

BA| 9] & HiF S04 780 ions/em’, Uol&4E=

379.55 ions/em’ 2 &o]24> KT} 400.45 ions/cm’ ©]
g =4 SA=A

WEAAFAE A9 B Ao FAH R Ht §U

o] &4 757.5 ions/cm’, Ol 419.4 ions/cm’©]

Rom, Fol&7t o EA vEbaL, SH Y A7k

mEkA FAR o] 27 Watele S & 7 ATk

394

S H(p<.001), Fol9] FHAH 7+ B FHAH e
A A E frofsthAl YESTHp<.001). 54 A5
ol ol 2] FHEA A Zke] FAAAE
Pearson ‘A FA A ol FolrE XA
W FESA R eF A H7re] £2]7F =386 0.2 frolek 4
21 ZHAAZE AATHp<.001).

ARH R W FFH A9 Fol3 ol T
o] AlZHA Rt Wols vehd Ade g7 89 #E
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