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Searching for Anions in the Aerosol around Jeju Samdasu Forest Environments
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Abstract Background: Many anionic phytoncides exist in the forest. Purpose: This study aimed to measure and
investigate the number of negative ions in aerosol composition in Samdasu Forest, Jeju. Methods: We counted the
number of negative ions in the aerosol with an anion meter at 17 points in the Samdasu forest area. Results: The aver-
age number of negative ions measured at 17 points in the aerosol of the Samdasu forest area was 719.7 ions/cm?, the
temperature was 25.2°C, the humidity was 80.9%, the altitude was 503 m, and the wind speed was 0.6 m/sec. When
looking at the content of anion number in the air quality in order, the highest place was waterfall-entrance-course R-
course B- pine forest- course exit> exit wetland. The highest altitude of the collection point was in the order of pine
forest-course R-course exit-waterfall-course B- exit wetland-entrance. The elevation difference in elevation was statis-
tically significant. There was no correlation between altitude and anion content. It could be seen that the air quality
fluctuates from time to time. Conclusions: A large amount of anionic phytoncide was contained in the air quality in
Samdasu Forest in the over results. Therefore, Samdasu Forest is a helpful area as a place to visiting. The visit to the
Jeju region, which has a high content of anionic phytoncide, has provided essential information that it has beneficial
conditions for health management.
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Fig. 1. Map and points of the Samdasu forests area for survey.

The numbers is the aerosol sampling points and the forest bath
courses. The numbers are indicated as follows; (DEntrance, @B-
course-1, @B-course-2, @B-course-3, ®B-course-4, ©waterfall-
1, @waterfall-2, ®waterfall-3, @waterfall-4, @course-R, @pine-

forest-1, @cedar-forest, @3pine-forest, course-2 entrance, ©
cedar-forest, @®course-2 exit, and @ exit-wetland.
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Table 1. The number of negative ions, temperature, altitude and wind speed measurements on Samdasu Forest Enviroments

Sites measured No. Times  Neg. ions (ions/cm’) Temp (°C) Hum (%) Alt (m) Wind (msec)
1. entrance 1 13:30 810 273 58 469 0.4
2. B-course-1 1 13:40 614 28.4 57 469 0.4
1 13:49 690 26.3 71 470 0.6
3. B-course-2
2 13:55 821 26.1 71
1 14:00 536 25.0 79 492 0.6
4. B-course-3
2 14:10 630 24.1 87 0.6
3 14:20 780 24.0 87 492 0.4
5. B-course-4
4 14:30 781 243 86 0.5
1 14:40 1100 24.0 80 494 0.5
6. waterfall-1
2 14:50 1400 241 81 0.5
1 15:00 710 242 80 496 0.6
7. waterfall-2
2 15:10 620 242 81 0.7
1 15:20 730 24.1 86 490 0.8
8. waterfall-3
2 15:30 780 24.0 87 0.7
1 15:50 730 23.6 87 517 0.7
9. waterfall-4
2 16:00 743 23.6 87 517 0.7
1 16:10 750 23 90 524 0.6
10.course-R
2 16:20 770 23 90 0.6
. 1 16:35 560 22.9 88 524 0.6
11. pine forest
2 16:45 580 22.8 88 0.6
1 16:55 570 229 87 545 0.5
12.cedar forest
2 17:05 720 22.8 88 0.5
1 17:20 740 23.4 87 550 0.4
13. pine forest
2 17:30 860 23.4 87 0.5
14. 2-course 1 17:40 640 23.7 80 520 0.7
entrance 2 17:50 660 23.9 77 0.6
1 18:10 610 23.3 83 512 0.6
15. 2-course cedar path
2 18:20 650 23 87 0.5
. 1 18:30 617 24.8 76 500 0.9
16. 2-course exit
2 18:40 590 25.5 72 0.8
. 1 19:00 609 25.1 73 472 0.7
17. exit- watery area
2 19:10 628 24.8 71 0.7
mean 719.7 252 80.9 503 0.6

Abbreviations: hum: humidity, neg: negative, temp: temperature, alt: altitudes and wind: wind velocity.
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FEE 65.6%, I 469 me] ATt 13:49~14:30% of 415
Atelef ol 4=, &, o] W T2 =] W3s)
A5 ol E gefaAl vellsH. o] W7|A-2 4]
2 HEES & a7 A+

AR 6-90-S BF ZE1-4xHA 835 A8 T
AAEE 25 A HaH R sl SAA17E di= 1440~
16:00 Afo]o|3iom, Sol-2 S]] W9l 620~1,400 ions/
em® LT 23.6-242°C, EE 80~87%, LT 492~517 m,
T2 0.5~0.8 m/sece] ATt FE AP A2 =2 Fol
£ £ 1,400 jons/eme) g}

o] A|Y9] HFAE Fo]- -2 851 ions/em’, LE= 24°C,
FE= 83.6%, I 502.8 me|gict. 14:40~16:00 2] 802
Atolol] Fol& 4=, 25, Feo| W3l 52 37 W3ls)
A& of gl E HefaAl velsH. o] W7A-E 4]
2 WFES o4 97 sl

RY-> 2315 SA3TE SAAIZE vl 16:10~16:20+201]
=A3slgon, o]l A& 750~770 ions/cm’, L ==
23°C, FEE 90%, L5 524 m, F22 0.6 m/seco| 3Tt
ZA2)9] Hi-S Fo]2-2 760 ions/cm®0] X}

AT ¢ A9 b & 9 dhrselA 63] SAsH
A& 25 Ak A 3ot A1 s 16:35~17:30
ojglem, Lol A %2 W= 560~860 ions/cmo| %L,
2L 22.9234°C, HFEE 87~88%, ILEE 524~550 m,
22 (.4~0.6 m/sece] I}

o] Ae] HFA|E ol 671 ions/em’ &= 23°C,
FEE 87.5%, ITE 539.6 mo|Ytt. 16:35~17:30 B 65%-
Atelef ol 4=, &, o] W F&52 =] W3s)
A1 o= gefaAl vellisle. ol W7 -2 4]
2 W3S o a7 s

X 27E FIA YF-FANTFL FAETNA 63] A
A& FAksle] HFEAZ FAZ B SAA e
17:40~18:400]%1 27, So]-2 ZA%]2] W= 617~660 ions/
em’ LEE 23-25.5°C, FEE 72~87%, LEE 500~512 m,
F2=2 (0.5~0.8 m/seco| it

o] X|Fe] HFAE S0l 618 ions/em®, EEX 24°C,
FEE 79.1%, 1= 510.6 mo|SiTh. 17:40~18:40 Foi 60%-
Atelef ol 4=, &, o] W F&52 =] W3s)
A5 ol E gefaAl vellis. o] W7A-2 4]
2 HEES & a7 A+

&7 FANME 2315 SAsAH. SAAIZE HE 19:00~
19:10%-0] 9121, Fo]& 3= 609~629 ions/cm’® & E=
24.8~25.1°C, £5X 73%, I 472 m, T2 0.7 m/sec?]
g}, Lo]-28] HFX|E= 618 ions/em’ ©| T}

HAALZ Aeg 7] AElst 3270 A3 e] Fol& 4=
2)2] W)= 530~1,400 ions/cm’, 52| W] 22.4-28.4°C,

1000 -
900 A
800 A
700 A
600 -
500 A
400 A
300 4
200 A
100 4

No. of anions /cm3

Mean anion numbers by regions

Fig. 2. Comparison of the average value of negative ions measured
by the seven regions.

F0] HeE= 57~90%]d. AR 187 2|4 ¢] aree] W
AN 472~550 m 223 3R AFe] F<E 9= 04~0.9 m/sec
o]2itH(Table 1).

A & #92] FHit S0 = 719.7 jons/em®, 5=
252°C, 5= 80.9%, AL EE 503 m, 1|3 F52 0.6 m/
seco] A1TH(Fig. 2).

ol g 9l Al =& e FI> YF>IAR>
B> A >IN T2 TR A0 wol2 §
o] Al =2 AYL X Ao, Al 2 AP
757 oA Fig. 2).

B2 713<¢l Kruskal-Wallis 71402 4=9] F2H S0
2 zpo| & AAIRE AT Fo]20] 7goll= T Foj3t
zte] & Hol#| ekgkel(Table 2). MF 3 A ¥ 2] A=A &
AE AR, A &, IARSY A AR B o
Eltem, 79 7ol AR e £AE B
(p <.05)(Table 2).

e & AR 170 A9 seol AF A3E A= W
Q9] AAA BAE 3 A r=-1252 FH2o 2 Yeht
A ANFAA 7Ee] A= ME A o] §iivK(Table 3). ©f

Table 2. The relationship between anion content and altitude

Items Negative ions Altitudes
e 10.192 14.473%*
Degree of freedom 6 6
p* A17 .025%*

Table 3. Correlation analysis of related Variables by anion collection
Points

Items Anions  Altitudes
Pearson Correlation coefficient 1 —.125
Anion p 621
N 32 18
Pearson Correlation coefficient ——.125 1
Altitu-des p 621
N 18 18
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Table 4. Altitude difference by negative ion collection area

Sites N Average altitudes SD F p* Scheffee
Entrance 1 469.0 -
B-course 4 480.7 12.99
Waterfall 5 502.8 13.14
Course-r 1 524.0 -
. 9.006 001 *** de>f>c>ab,g
Pine tree 3 539.6 13.79
Exit 3 510.6 10.06
Watery place by exit 1 472.0 -
Sum 18 502.9 24.88
7142 AR HERE & a7 stk 560 -
TR DTN 20179 725AFE 138 Aole] 132 540 - B
Ao 245 4] A WA HF LolL 4= 780 ions/ 520 o 510 o
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£ 4% 1,073.15 ionslem’, FHEIES10] T Lol e 4 & o
2 843 fonslem’, FEHFFEAL] BF Sl = 409.13 o
jons/cm’, AEFoF 2] HF o] = 674.5 ions/em>Q] B N T R S
A& waakgleh. A RIAE Alzde] el webr] 44 A A S A A
2 Fol &} ofol &9 ko] Wizl AS & 4 it Altitudes by reions ¢

(Sin et al., 2018c).
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Carmichael ef al.(1996)2 1992~1993W1% A|F=ol|A x)Z 3t
H7]&e] Azt F Fole SAHXE sulfate(SOs Y= 7.0 pg/
m?, nitrate(NO3")= 1.2 pg/m?, chlorine(Cl)< 1.9 pg/m®> %
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Fig. 3. Altitude comparison of negative ion collection areas.
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