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Negative Ion Generation Index according to Altitude in the Autumn of Pine Forest

in Gyeongju Namsan'
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ABSTRACT

The study analyzed the effects of topographic structures and altitude in mountainous parks in Mt. Namsan
in Gyeongju on the generation of anions. The temperature was at ridge (9.82 C) > valley (8.44 C), the relative
humidity valley (59.01 %) > ridge (58.64 %), the solar radiation ridge (34.40W/m") > valley(14.69W/m’), the
wind speed ridge (0.63m/s) > valley(0.37m/s), and the negative ion valley(636.81ea/cm’) > ridge(580.04¢a/cir).
In the valley, the correlation with altitude was verified for the temperature, relative humidity, solar radiation,
and negative ion generation in the valley. The relative humidity, solar radiation, and negative ion indicated a
positive correlation while the temperature had a negative correlation. In the ridge, the correlation with altitude
was verified for the temperature, relative humidity, wind speed, solar radiation, and negative ion generation.
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The relative humidity, solar radiation, and negative ion generation indicated a positive correlation while the

temperature and wind speed had a negative correlation. The regression analysis showed the prediction equation
of y=-0.006x+9.663 (x=altitude, y=temperature) in the valley and y=-0.009x+11.595 (x=altitude, y=
temperature) in the ridge for the temperature, Yy=0.027x+53.561 (x=altitude, y=relative humidity) in the valley
and y=0.0081+56.646 (z=altitude, y=relative humidity) in the ridges for the relative humidity, and
Y=0.0272+53.561 (z=altitude, y=negative lon generation) in the valley and y= 0.0082+56.646 (z=altitude,
Yy=negative lon generation) in the ridge for the negative ion generation.
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Figure 1. Research site and measurement points.
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Table 1. Measurement point Existing vegetation analysis result by geographical structure and altitude.

Type Valley Ridge
Division Va Vb Ve Ra Rb Rc
Altitude(m) 80~160 160~240 240~320 80~160 160~240 240~320
Pinus densiflora Pinus densiflora Pinus densiflora Pinus densiflora
Vegetation (90%) (95%) (90%) (90%) Pinus densiflora Pinus densiflora
& ete (1 000/) Quercus serrata Quercus Quercus (100%) (100%)
° (5%) mongolica (10%) mongolica (10%)
DBH(cm) 15 30.2 34.8 24 152 15
Height(m) 8 13.2 14.6 10.2 8.8 8
Leaf Area 3.09 2.96 2.40 1.92 2.49 3.01
Index
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Figure 2. Existing vegetation and LAI index analysis by geographical structure and altitude.
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Figure 3. Meteorological characteristics due to topographic structure and altitude.
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Table 2. T-Test of mean difference on weather characteristics by topographic structure.
Type Division Mean Standard Deviation t Sig.
Vall 8.4431 .53705
Temperature ?.l s -12.446 .004
Ridge 8.8277 71840
. . Valley 59.0185 2.194025
Relative Humidit 2.341 .000
cratve UMY T Ridge 583138 1.03786
Valley 3731 19518
Wind Speed -4.672 .000
e spee Ridge 6369 41135
Valley 14.6905 2.46936
Solar Radiati -6.708 578
olar Radiation Ridge 34.4046 1.59373

t: t-value, Sig: Probability of significance

Table 3. Duncan Multiple Range Test of Weather characteristics according to topographic structure and altitude.

Type Division Temperature Relative Humidity Wind Speed Solar Radiation
Va 9.0360c” 57.0040a 0.3400a 10.4912a
Valley Vb 8.2250b 58.7550b 0.3570a 7.5315a
Ve 7.9200a 61.8000c 0.4305a 27.0985b
Ra 10.4000c 58.4600a 0.8692b 25.0160a
Ridge Rb 9.7900b 58.1750a 0.5760a 47.6400c
Rc 9.1500a 59.3600b 0.4075a 32.9050b

“ Mean separation within columns by Dancan's multiple range test at 5% level.
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Figure 4. Analysis result of negative ion generation amount by topography structure.
Table 4. T-Test of mean difference on Negative lon by topographic structure.
Type Division Mean Standard Deviation t Sig.
i Valle 636.8154 85.81111
Negative lon : y 4.445 000
amount Ridge 580.0462 84.52134

t: t-value, Sig: Probability of significance
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Table 5. Duncan Multiple Range Test of Negative ion amount according to topographic structure and altitude.

Type Division Negative Ion amount
Va 595.4000a"
Valley Vb 632.5800b
Ve 692.5500c
Ra 530.0800a
Ridge Rb 586.9000b
Re 635.6500c

. Mean separation within columns by Dancan's multiple range test at 5% level.

Table 6. Correlation analysis of Weather characteristics and negative ion according to topographic structure

Correlation coefficient Altitude Temperature Relative Humidity Wind Speed  Solar Radiation
Temperature -.8817
Relative Humidity 904™ =774
Valley Wind Speed 189 -.444™ 177
Solar Radiation 332" 016 519”7 -215
Negative Ion 684" -.634" 7957 309" 4127
Temperature =726
Relative Humidity 375" 369"
Ridge Wind Speed -362" =327 -.021%
Solar Radiation 298" -4517 -352" -323"
Negative Ion 523" -786" 353" -.099" 3117

*

and * indicate significant at the 0.05, 0.01 level
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Table 7. Regression analysis of temperature according to topographic structure and altitude

O valley
Ridge
11.00

10.00

Type R’ F P B

Valley 733 173.379 .000™ 9.663

Temperature regression equations in the Valley by altitude

y=—0.0062+9.663
(z=Altitude y=Temperature)

Temperature(C)

Type R’ F P B

Ridge .860 387.776 .000** 11.595

7.00

T T T T T T T
80.00 12000 16000 200.00 24000 280.00 320,00
Altitude(m)

Temperature regression equations in the Ridge by altitude

y=—0.0092+11.595
(z=Altitude y=Temperature)

Table 8. Regression analysis of relative humidity according to topography and altitude

IO valley
Ridge

Type R’ F P B

54 .00

Valley .880 460.488 .000™ 53.561

Relative humidity regression equations in the Valley by
altitude
4=0.027x+53.561
(z=Altitude y=Relative Humidity)

60 .00

Relative Humidity(%)

8

T T T T T T T
80.00 120.00 16000 200.00 24000 280.00 320.00
Altitude(m)

Type R’ F P B
Ridge 367 36.577 .000™ 56.646
Relative humidity regression equations in the Ridge by
altitude
1=0.0087+56.646

(z=Altitude y=Relative Humidity)
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Table 9. Regression analysis of negative lon according to topographic structure and altitude
et Type R’ F P B
= Valley 547 75.946 .000%* 521.508

700.007]

Negative Ton regression equations in the Valley by altitude

4y=0.577x+521.508
(z=Altitude y=Negative lon)

£00.00-]

Type R’ F P B

Negative lon(ea/cm?)

Ridge 291 25.895 .000** 549.068

so000

4000

T T T T T
160.00 200.00 24000 280,00 32000

Altitude(m)

T T
£0.00 12000

Negative Ton regression equations in the Ridge by altitude

1=0.6052+459.068
(z=Altitude y=Negative lon)
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