Susceptibility of soil in Japanese Islands
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Abstract
Soil susceptibility reflects geological situation of districts. In Japanese Islands,
Kansai and Shikoku districts where no volcano can be seen in Quaternary period,
have low soil susceptibility averaged 4.3x10~* SI, whereas other districts where
active volcanoes are situated have high soil susceptibility averaged about 5.1x10~3
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1. Introduction

In European countries, e.g. in Czech Republic, Germany and U.K., susceptibil-
ity of the earth surface materials has been measured for environmental and pollu-
tion study (e.g. DEARING et al, 1996: HAY et al, 1997: GEORGEAUD et al, 1997:
STRTZYSZCZ et al, 1998: DEARING, 1999: HOFFMANN et al, 1999: PETROVSKY et al,
2000). Susceptibility is proportional mainly to the amount of ferrimagnetic minerals.
As small particles of ferrimagnetic minerals are produced from burning of fossil fuel,
and industrial factories, road traffic that runs with fossil fuel might increase suscepti-
bility of the surface materials of earth. In this study, soil susceptibility was measured

to get primitive data for pollution study in Japan.

2. Measurement and result

Measurement was performed using SM 20 made by ZH instruments. About 60
measuring points were widely spread from Hokkaido district to Kyushu district. In
Table 1, description of the measuring points with averaged data is shown. Mean of
the average calculated in every district is listed in Table 2.

Abnormal data rejected from compilation is listed in Table 3. They include under
cliff in Muroran City that is famous for iron industry, and near the active volcanoes
where sulfur gas is carrying out.

Fig.1-1 is the compilation of all the raw data. As Japanese Islands situate in
long longitude and latitude, the axis of abscissa also shows the location from north
to south.
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Table 1 Measuring points with average of data.

Long.

141.42
141.25
140.97
141.05
140.97
140.75
140.77

141.13
140.80
140.80
140.33
140.43
140.53
140.57
141.17

139.62
139.60
139.67
139.70
139.62
139.75
139.75
139.42
139.50
139.43
139.24
138.93
140.14
140.05
139.38
139.63
138.43
139.40

138.52
138.57
138.58
138.60
138.62

136.17
136.27
137.00
137.87
137.17
136.42
136.20

Susx107°sI

Prefecture or city

Sapporo
Sapporo
Otaru
Otaru
Kimobetu
Soubetu
Muroran

Aomori
Aomori
Aomori
Aomori
Aomori
Aomori
Kakunodate
Morioka

Totigi
Saitama
Tokyo
Tokyo
Tokyo
Kanagawa
Kanagawa
Kanagawa
Tokyo
Saitama
Saitama
Saitama
Tiba

Tiba
Kanagawa
Tokyo
Shizuoka
Kanagawa

Gunma
Gunma
Gunma
Gunma
Niigata

Hukui
Hukui
Toyama
Niigata
Aiti
Gihu
Shiga
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4.18-18.0
4.31-8.18
2.34-174
8.18-12.1
4.37-6.84
3.47-174
4.18-17.6

5.24-5.41
1.29-4.02
6.40-8.42
8.29-11.6
3.61-5.65
0.184-3.03
1.98-5.23
1.56-8.65

1.03-11.0
2.38-9.02
2.62-8.65
6.05-9.54
5.60-8.19
3.18-4.02
6.05-9.81
1.90-3.78
3.40-8.72
5.10-6.87
3.12-8.68
3.51-5.02
4.84-13.2
442-118
5.84-10.8
6.24-1.77
2.05-2.87
5.05-5.77

3.01-4.71
8.67-13.3
6.65-7.21
1.18-4.25
1.83-5.97

0.463-4.51
1.23-3.86
0.36-2.05
1.25-3.42
0.718-1.44
0.823-2.16
0.286-1.21

Data number Range of data Average=*std

9.12+3.63
6.29+1.24
5.93+3.32
10.13%2.00
5.91£1.07
10.40+4.50
9.98+3.69

5.33+0.08
2.60+1.39
7.41+£1.01
9.87%1.42
493+1.14
1.28+£1.03
3.13+0.93
4.24%1.89

6.23+3.95
5.35+2.01
5.28+2.24
7.87%1.09
6.83+1.10
3.66£0.37
7.29%+1.16
2.60%+1.03
6.51x1.74
5.67+0.81
5.53+2.35
4.14+0.65
7.40%2.39
7.96+2.39
8.24+2.73
6.93+0.66
2.46+0.41
5411036

3.78+0.72
11.35+1.64
6.93+0.28
293+1.14
3.74+1.84

2.29+1.58
2.62+1.00
1.20+0.58
2.24+091
0.894+0.458
1.46£0.56
0.641+£0.402

(continued)
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Measuring points with average data Susx107°s]

Lat. Long. Prefecture or city Data number Range of data Average +std
Kansai 3502 13585 Kyoto BHKF 4 0.205-0.563  0.3690.147
3470 13550 Osaka KRR 2 0.265-0.316  0.291=+0.026
3447 13587 Nara EZ 1Lt 6 0.259-0.359  0.306=0.042
3452 13592 Nara E8F 10 0.084-0.381  0.186+0.099
3453  136.28 Nara EEF 8 0.274-0.989 0.555+0.234
Sikoku 3422 13390 Kagawa  #EFGHT 8 0.172-0.237  0.1860.035
3433 13407 Kagawa 1N 9 0.247-1.24  0.822+0.328
3420 13463 Tokushima MBFI™ 7 0.195-0.859  0.417=0.226
34.15 13447 Tokushima #REERELF 7 0.121-1.06  0.409=+0.311
3407 13455 Tokushima fEEHA. B 8 0.090-0.971 0.473-+0.282
3358 13357 Koti EHmEE L 13 0.068-0.864  0.341=0.257
3365 13372 Koti ERGIbE] 8 0.201-1.41  0.867%0.535
3345 13358 Koti HREEMKE 4 0.486-0.966 0.710=0.197
3350 13358 Kot = &k 8 0.385-0.976  0.730+0.225
3355 13352 Kot EHTAEE 4 0.191-0.389  0.263=0.087
Kyusyu 3275  130.33 Shimabara B JRHET 4 1.53-4.00 2.69+1.31
3157 13060 Sakurajima %5 5 2.43-7.39 4484185
3158 13055 Kagoshima EEREMA 25 4.52-18.1 7.97+3.01

In Fig. 1-2, data of low susceptibility (< 1 x 1073 SI) is shown. In Fig. 2, averaged
data is plotted on the map of Japan. Kansai and Shikoku districts where there is no
Quaternary volcano, show the lowest susceptibility.

Soil with low susceptibility in Tohoku district was rather sandy. District named
Tyubu2 containing Hokuriku and Tyukyo districts situated between Tyubul/Kanto
and Kansai results to include both high and low data.

In Muroran City situated in Hokkaido where industry factory is abundant, in-
creased susceptibility by pollution was expected, but not detected. It was not in-
creased compared with that in Otaru City or Sapporo City where industry factory is
rare. The original high susceptibility of soil had not influenced by pollution to con-
ceal the increasing of susceptibility. Whereas in Europe, original soil susceptibility
is low, and additional pollutant definitely gives soil the influence of producing high
susceptibility.

However, the author noticed the lower susceptibility was found in new park or
agriculture farm, where cultivated recently (e.g. 7.29 x 1073 SI at old temple in
Kanto and 3.66 x 1073 SI at park near the temple). It is worth to make grouping by
surrounding condition and origin of soil even in high susceptibility regions.

For comparison, measured data in other countries, China(Tibet), Nepal, Thailand,

Vietnam and France is shown in Table 4 and Fig. 3.

3. Conclusion

Soil susceptibility divides Japanese Islands into two. Volcanic region has high
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Table 2 Mean of average in district.

Susx107°sI

Point number Range of average Mean of average

Volcanic Hokkaido 7 5.91-10.40 7.22
region Tohoku 8 1.28-9.87 4.85
Kanto 18 2.46-8.24 5.85
Tyubul 5 2.93-11.35 575
Tyubu2 7 0.641-2.62 1.62
Kyusyu 3 2.69-7.97 5.05
Total average of mean 5.06x107SI
Non-volcanic Kansai 5 0.186-0.555 0.341
region Shikoku 10 0.186-0.867 0.522
Total average of mean 0.432x107°sI
Table 3 Rejected data (Susx10~3SI)
Mean Sus Point
25. 4 U(nder meta)ic roof HERAIEBERE LN
23.6-27.2
28.3 R(uin of ra)ilway station IREMERE LAY ZEEM
10. 7-52. 7
24.2 U(nder cl if)f in Muroran City EWHMECEHBCEDET)
16. 7-32. 0
0.27 Osorezan mountain TFALAR L
(0. 077-0. 489)
1.35 Kusatusirane mountain EEORSERL
(0. 74-3. 58)
17.6 Sakurajima Ash BEIKHY
(15. 3-21. 8)

Table 4 Data in foreign countries.

Susx107°SI

Country Data number Range of data Average £ std

France 52 0.055-3.06 0.763+0.659
Thailand 4 0.336-2.89 1.73+1.21

Vietnam 100 0.003-5.54 0.720+0.734
Nepal 9 0.390-3.02 0.992+0.825

Tibet 18 0.178-6.98 219+£225
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Fig.1-1 All of the soil data in Japan.
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Fig.1-2 Low soil data in Japan.
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Fig.2 Average of data at measuring points. /
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Fig.3 Data in foreign countries.
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susceptibility of the average 5.1x10~2 SI. Low susceptibility of averaged 4.3x10~% SI
was measured in districts of Kansai and Shikoku, where Quaternary volcano cannot
be seen. Soil is constituted from mixture of in situ material with material carried from
long distance, and expected to be uniform in wide range. In this respect, it is expected
that the susceptibility of soil had been reflected by the geological history of districts,
in case of Japan from this study, key term is existence of volcano in Quaternary.

To detect pollution of soil in Japan, it is better to study in non-volcanic region
like Kansai and Shikoku.

Acknowledgement: This study was supported by Special Research Grant of the
Toyo University.
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t-3=1
EBET ¢ HAS B O LR HEE

WIS - FENIC RS S AR T 5, T2, WHERIESRE L O
bbHo BBHEEHORETH ZHSIITEARL TIBERHERYICE I M, NI/ TUT
W o TES N VALAEBRE 2 EABRBET ABICES N A D0 b H 5. BRI, b &
b L HEOHBEMEND T, HHEOWIN, LHERERET S L VWIMAEPERATDH %,
WHECHARD HEDOBELRENHERTEX 200 % M5 B THARPOKET RIS B
I 3 7 A VRS ICHIE L7 BRI AATRIETREIEELOKIES O
BRELFBMO LS & RIILTrL VI Edbh oz, dbilEE, Hib, BEEZETIEL
BEHEOEYIL 5.1x1073 SI LBV, 2070l HA0MBEELY R ESEASMMS



Susceptibility of soil in Japanese Islands 41

NTh, bLOTEOEHKIDOHPIIA->TLEVRETE W Edbh otz —F.
BE G 5 %o I 5] 72 & B IUACI KIS B A5 72 W b3S T3 0.4x1073ST &5 <. Ttk s
WREZEOMIIC L 2HHEEOHMAMH TE Z2WHENYH 5, AR THEDOHYIEHN
ZEICHREE LD ET5 L, BULICKIUEE S 2 VWHIR TIHRDLRETH D, LiL,
BV ORI T HH LW AR M2 S5 B SN2 5T E Y L hRuwiissd sh
HDT, fiwtEHsnit b oBIC K D iEREFBBETE A TEEYD 5,
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