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Monitoring for Thermal Water Resource Protection and

Tamotsu MASHIKO

Characteristics of Hot- and Mineral-Waters
in Arima Spa, Hyogo Prefecture

U* Akihiro Ontsuka” and Takayuki TakanasHr”

Abstract

The influence of planned hotel constructions on the surrounding spring sources in
Arima Spa was monitored from August 2007 to September 2009 to protect hot- and mineral-
water sources. As a result, the following characteristics of spring water sources in Arima
Spa were observed.

@

There are not only lower-temperature hot springs containing a large amount of
dissolved carbon dioxide, but high-temperature hot springs also containing free
carbon dioxide which jet out due to the uplifting force of gas bubbles (gas lift effect).

(2) To enhance the gas lift effect, trumpet-shaped pipes with an enlarged diameter at one

&)

end (called “rappa-kan” because of its trumpet shape) are inserted in the spring wells.
Kinsen springs not only has tendency for calcium carbonate scale to be readily
deposited, but also contains substantial amount of iron compounds. Thus the clear
water flowing out of the spring immediately changes in reddish brown in color with
the oxidation of iron compounds in the oxidative conditions.

(4) It is likely that iron compounds are deposited in the geological formation for high-

temperature with high-salinity natural hot springs. In such places, the electric
conductivity of groundwater rises when the groundwater level rises as a result of
precipitation.

(5) There is a trend that the concentration of major dissolved components in the hot

spring waters decreases during the passing of the years. This does not necessarily
imply that excessive water was used, but rather that the hot springs water was
more concentrated at the time that the hot springs were initially drilled right after
the end of World War IIL
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By setting up a third-party consultative panel consisting of relevant parties and other
experts, it is possible to discuss and adopt construction methods that do not affect the
surrounding hot springs while monitoring the effect of the construction project. This we
feel, will contribute to the smooth progress of the project without affecting the hot springs.

Key words : Arima Spa, Monitoring of hot- and mineral-water wells, Thermal water resources
protection, Third-party consultative panel
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Fig. 1 Location map of Arima Spa, Hyogo Prefecture.
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Fig. 2 Location map of Arima hot- and mineral-springs and the survey area.
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Fig. 3 Geological map of Arima Spa and its surrounding area (Hujita and Kasama, 1982, 1983).
X 38 FRAEREZTOEIOMBOMER (BEH - £H, 1982, 1983).
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Table 1 List of hot- and mineral-spring wells of Arima Spa.
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Table 2 Classification of hot- and mineral-springs in and around Arima Spa.
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Fig. 6 Changes in water flow volume of wells of Kobe City by periodic observation.
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Fig. 7 Changes in water level of Yamauchi carbonated spring by automated recording and
rainfall recorded at the Sanda observation site of AMeDAS.
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Fig. 8 Changes in electric conductivity of Yamauchi carbonated spring by automated recording

and rainfall recorded at the Sanda observation site of AMEeDAS.
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Fig. 9 Changes in water temperature of Yamauchi carbonated spring by automated recording

and air temperature recorded at the Sanda observation site of AMEDAS.
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Fig. 10 Changes in water level and electric conductivity of Kobe City Spring (Ginsen),
by automated recording.
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Fig. 11 Chansges in water temperature and flow volume of Gokuraku Spring (Kinsen) by
automated recording.
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Table 3 Results of recent chemical analysis
*®k 3 BEARDAE -k

sE | mue KR Lk
No. {RR4 AEFEAR ) (i?i/min) pH & (a/ke) Na* K Mg
(mg/kg) (mg/kg) (mg/kg)
1947/12/21-22 86 6.0
1948/9 97 46. 3 6.4 18560 4110 51
1951/9/23 94 19710. 5 4583. 0 52. 4
1955/7/8 93 57.6 6.0 69. 708 16650 4170 52
1961 77.5 6.2 41. 780 11070 2440 17.9
1964/7/13 97.5 6.4 17547 5835 16
1965/10 98
1973/5
1. X 1973/5
1982/3/26 94.7 17.8 6.1 57.77 15900 3409 42. 1
1982/8/25 98. 6 45.36 | 6.25 56. 140 15980 3320 44,9
1997 94.7 6.10 15900 3170 15.8
1999/1/26 98. 2 28.0 5.9 60. 51 18400 4829 22.0
2006/12/5 95.1 0 6.3 49.91 14020 2698 49,8
2007/7/27 90. 3 24.3 6.6 48. 48 13910 2590 144. 0
2008/5/30 97.3 55 6.4 46. 11 12900 2560 59, 7
2009/7/23 97.0 80 6.5 48. 14 13040 2630 20. 0
1951/5/29 94 43.8 6.7 19710 4580 52
1952/11/1
1953/8/5 95 38.9 6.0 17120 4620 51
1953/9
1953/11
1954/1
1961 96 6.5 56. 796 15800 3160 24.5
1964/7/13 90. 7 6.5 49, 970 13821 2788 9.5
2. #FT 1973/5
1973/5
1982/8/27 87.8 6.17 8740 1520 37.1
1983/3/26 86.5 25. 3 6.4 29. 98 9511 1728 34. 1
1997 87.8 6. 67 7980 1710 7.47
1999/1/26 83.5 24 6.3 26. 30 7919 2151 8.0
2006/12/5 82.7 30 6.8 20. 31 6090 1196 26. 4
2008/5/29 80. 7 24.6 6.7 15. 28 4400 900 11. 1
2009/7/22 79.3 18 6.3 15.03 4293 862. 5 7.0
1955/6 100 39.3 6.5 20550 3640 17
1955/7/8 96 72.2 6.0 18040 4710 56
1961 90.5 6.4 57. 376 16200 3160 24.0
1961 78 6.2 44.018 12640 2260 17.9
1964/7/13 96 6.6 47. 858 12873 2595 8.5
1965/10 98
3.9 1973/5
1973/5
1982/8/26 88. 6 56.16 | 6.30 9010 1530 33
1983/3/26 86. 6 36.9 6. 1 30. 25 9439 1650 34. 1
1997 88. 6 6. 54 6790 1270 5. 37
1999/1/26 93.8 28 6.4 38. 26 11800 2272 12.0
2006/12/5 97.6 50. 7 6.6 36. 25 10670 1482 51.5
2007/7/27 95.7 36.7 6.7 36. 92 10460 1998 36. 1
2008/5/29 97.2 34.3 6.7 33.16 9740 1810 45. 4
2009/7/23 97.3 69. 0 6.9 31. 15 8690 1745 15.0
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of hot- and mineral-waters of Arima Spa.
ROBRFEZMMT—ER.

faAf A AN A
Ca® > Fe cl- S0, HCO, F Co, Hid U< i34
(mg/kg) (mg/kg) (mg/kg) (mg/kg) | (mg/ke) | (mg/kg) | (mg/kg)
4070. 0 60.8 | 39760.0 7.75 36. 3 202. 0 | [ (1954)
3770 308 42100 360 | [ A (1954)
3715.8 201.6 | 41284.9 55.8 | 1413.4 JB A K B R ST AR (1954)
4150 210 40700 0 26 280 | A (1962)
2475 50. 1 23766 7.0 212.0 133 [ Nakamura and Maeda (1961)
3830 226 40980 76. 3 % (1964)
38644 FAZER D (1974)
28469 88 | IAER D (1974)
37612 E TR R E 5B EEER (1983)
3180 170. 1 34900 4,8 30.5 1.9 37. 6 | A TG SULEDER (2004)
2910 157. 0 33650 6. 32 45. 06 1. 49 4250 | PR TR RE S8R (1983)
2820 150 35000 39 i 5 (1997)
2400 121.5 35400 42.7 3.8 86. 6 | #F HiAETE SULBER (2004)
2355 77.1 29420 5.7 95.2 0.9 223. 1 | FRIBRFEFT O SR
1980 56 26680 2 83 2.7 186. 2 | FRIBIRIFIEFT Do TG R
2120 78 26300 6.3 184.9 3.0 242 | FRIBRFRIT ODHHER
2114 79 26200 8.1 206. 8 2.0 222. 7 | P RIBRFFEFT O oW R
3720 201 41280 60 1.410 A (1954)
40000 =% b (1954)
4420 180 41400 0 27 290 | £ A (1962)
23500 220 =% (1954)
20700 230 =% 5 (1954)
39400 150 =E 5 (1954)
3345 166. 7 32515 PR 195. 2 36 | Nakamura and Maeda (1961)
2604 136 29247 R 169. 6 % (1964)
19145 97 | RER L (1974)
22475 TR R E S BUCRR (1983)
866 54 17010 4,06 200. 5 1.27 227. 4 | fAF iR A B S 8RR (1983)
780 54 17900 4.8 177 122. 6 | fF A RS SUEEDLSR (2004)
1210 56 15900 331 it B (1997)
1059 40. 5 16400 280. 7 3.8 213 | #PE ARG SUEEDLR (2004)
728.7 34,6 11510 17.3 561. 4 2.3 224. 9 | FRIBIRIFFERT D 434715
527.9 25. 3 8625 34, 6 544, 3 2.3 94. 2 | FRIBRFEFTOOITHER
488. 5 21.8 7927 38.8 568. 7 2.5 164. 2 | FHIERFIERT O HTHE R
4440 174 43350 180 360 | A (1954)
5010 250 42100 0 27 290 | A (1962)
3533 186. 5 33259 1.0 146. 4 119 | Nakamura and Maeda(1961)
2638 132.8 25396 1.2 146. 4 48 | Nakamura and Maeda(1961)
2474 114 28091 wE 142.7 B (1964)
26377 MIEARD (1974)
19960 405 | AEER D (1974)
19143 A TR R E S8R (1983)
916 55. 10 17210 4.91 130. 6 0. 59 109. 8 | fhE MR R E S BEIR (1983)
1120 75.6 18100 4.8 122 97. 4 | #F T AETE SULEDER (2004)
1040 44 13100 156 it 5 (1997)
1460 59, 4 23700 0 79.3 9.5 52.2 | #EHATESULEDER (2004)
1589 63. 4 21220 2.4 339.9 1.5 268.5 | IR EHFTERT O Pk
1496 20. 0 20240 3.3 267. 3 1.5 107. 4 | FRIBRAFIEFT OO HTHER
1430 44.5 19180 3.9 212.3 1.6 105. 2 | FRIERIFIEHT O oM F
1174 39.5 17130 6.9 387.5 1.8 48 | FRIBRFEFTOLTREE

159



o PR, KREORGL, EAREAT

160

WS RE

Table 3
%3
A A
No WS4 | WEEAR fff;‘ ff/ﬂjf) pH %iﬁfw Na* K Vg
(mg/kg) (mg/kg) (mg/kg)
1953/5 96. 5 23.8 6.7 18970 3760 32
1953/7/10 96. 0 14 18970 3769 32. 1
1955/7/18 94 43.8 6.1 18050 4520 53
1964/7/13 97 6.4 59. 890 16645 3287 10.5
1965/10/1
1971/12/2 88 20. 15 6.1 13531 3137 16. 65
- 1982/8/24 83.4 7.488| 6.56 25. 620 8710 1520 29. 70
: 1983/3/26 84.2 4.7 6.9 26. 59 8630 1728 36. 1
1997 94.7 7.18 6590 1330 9. 04
1998/3/31 72.9 5.9 6.8 19.39 5980 1290 6.0
2006/12/5 99.7 0 6.6 46. 52 13480 2494 51.5
2007/7/27 98.5 23.8 6.3 54. 58 14750 2850 118.0
2008/5/28 97.6 66.9 6.7 44.23 12170 2420 66. 9
2009/7/22 98.6 51 6.4 46. 32 12900 2520 17.0
1942/1 95 56. 3 17670 2900 57
1948/8/31 81 18746 4545 42.7
1953/9/1
1953/11/1
1953/12/1
1954/1/1
1955/7/8 92 40. 3 6.1 16750 3220 45
1960/8/10 93| 17.424 6.4 17651 3320 38.9
5. HALE 1961 87.5 6.5 48.780 13700 2620 23.2
1960/8/10
1965/10 98
1985/2/5 90. 1 48.5 6.1 40. 07 12900 2295 20. 0
1996/12/27 81.0 46. 6 6.6 27.20 9851 1889 8.0
2006/12/5 45. 1 14.9 7.6 3. 406 1095 172. 4 7.7
2008/5/29 92.5 29.4 6.5 31. 20 8650 1750 71.7
2009/7/22 94.1 18 6.2 36. 41 9750 1995 40. 6
1947/12/21-22 47.8 6.5
1955/7/8 96 62.5 6.1 17060 3350 49
1960/8/11 91 25. 5 6.6 53. 475 15120 2549 27. 1
1961 83.5 6.3 60. 794 16840 3300 28
1964/7/13 96 6. 35 47. 840 13362 2629 10
1973/5
6. FH2%5 | 1973
1985/2/5 96. 8 63.0 6.2 38. 59 12500 2272 20. 0
1996/12/27 94. 8 20.7 5.9 56. 47 15300 2960 16.0
1997 96 6.16 14600 2820 15.8
2006/12/5 92.2 21.8 6.5 33.25 9366 1690 149.0
2007/7/27 79.3 22.3 5.9 31.21 8604 1606 33.7
2009/7/22 78.1 20 7.4 29. 15 7930 1553 37.0
1994/1/25 90. 5 34 6.1 61. 55 20200 4899 26. 1
1997 90. 5 6. 09 20200 4900 25.9
2006/12/4 99.4 49.7 6.7 53. 01 15180 2753 49.8
7. 851 [2007/7/27070] 82.7 13.6 6.8 49.16 13870 2585 106. 0
fgogﬂ/ 7/21(H 90. 3 6.2 6.3 48.51 13500 2570 118.0
2009/7/23 99, 7 47 6.7 57. 69 16160 2890 9.0
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(Continued).

().
faAf A AN A
Ca® > Fe cl- 50,2 HCO, F Co, Hi#y U< i3 rHsBs
(mg/kg) (mg/kg) (mg/kg) | (mg/kg) | (mg/kg) [(mg/kg)| (mg/kg)
4530 217 40500 1, 230 110 | @4 (1954)
4530 216 40510 1,232 0 T AETE SH LB R (2004)
5220 220 41400 0 25 260 | A (1962)
3142 136 35200 HmE 67.7 #%& (1964)
31766 MIER B (1974)
2421 77. 46 28153 9. 563 67.00 | 4.647 129. 6 | #ETHRF RE S BEIR (1983)
604 16. 2 15930 3.19 345. 6 1.10 159. 7 | R R E S BLIR (1983)
720. 5 27 16100 4.8 433.2 1.9 100. 1 | #F AR SUEEDER (2004)
856 20 12600 400 it 5 (1997)
798. 3 11700 591. 9 3.8 227.0 | # P HAEESUEEL)R (2004)
2162 62.5 26990 3.8 377.1 2.5 259. 2 | FRIERFFEFT OO R
2524 92.8 30150 1.3 140. 3 3.8 203. 3 | FRIERHFEFT OoHHER
2068 55 25110 8.8 270. 9 1.1 176.9 | FRIB R OOHTAER
2049 67 25710 8.4 175. 1 1.8 217. 4 | PRIBRIFFEFT O HTRER
1050 399 33980 435 660 | M4 (1954)
4445 175 41810 0 22.2 521 | #iFH (1954)
21000 350 =5 (1954)
41000 120 =% (1954)
40500 130 =% 5 (1954)
40500 120 =% 5 (1954)
4150 180 40200 0 30 310 | £ A (1962)
3812 271. 4 37620 19.0 183 | M AR R B 5 8ERE (1983)
2953 166. 7 28300 2.1 244. 0 90 | Nakamura & Maeda (1961)
37620 MR R E S8R (1983)
34744 MESH (1974)
1420 105. 3 24670 19.2 36. 6 1.9 47.1 | P HATE SURLBER (2004)
884. 5 67.5 18800 38.4 201. 4 0 81. 4 | W THATE SULEER (2004)
107 2.8 1753 48.5 371 2.8 16. 7 | HRIEIRAFFEFT D 54T R
1296 86. 5 17920 17.1 291. 1 3.1 165. 9 | FHRIRRIFFEPT DT HE R
1619 104.5 19700 18.2 259. 3 1.4 246 | FPRIERBFFERT D HTRE R
1228 160. 8 9860 0. 38 458.0 | A (1954)
4070 200 41300 0 32 340 [ kA (1962)
3252 237.8 31947 348 209 | #44 (1964)
3716 206. 2 34959 PR 228. 8 109 | Nakamura and Maeda (1961)
2531 138 28033 TR 83. 0 % (1964)
22477 150 | IAZER B (1974)
28466 METRERESBEE (1983)
1360 70. 2 23900 4.8 36. 6 1.9 38.9 | M AR SHEBL)E (2004)
2770 124. 2 31500 30.5 60. 8 | T AETE SULBLER (2004)
2520 140 29100 52 it 5 (1997)
1409 133.1 19300 24 258. 1 1.3 275.9 | PRIBRFEFTOLHTHE R
1452 78.5 17390 38.8 245, 3 3.6 46. 2 | IR RAFTRFT D o R
1101 1.3 15260 39, 7 224, 5 2.6 24.2 | PR R OO R
3460 67.5 42200 85. 4 5.7 T AETE SHEBLE R (2004)
3460 84 42200 83.8 it 5 (1997)
2605 58.9 30750 1.4 324 3.2 291. 3 | PR RAFTEFT D5 R
2079 2.6 26810 4.8 144, 6 2.9 99 | FRIERHEFTOLHHER
2166 34.5 26430 1.9 437.5 3.1 218. 3 | FRIBERBIFEFT OSSR
2802 55.5 32070 8.8 180 3.5 231.5 | PRIBRIAEFT OO R
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Table 3
%3
B A
No. IRIR% FEFEAH %ﬁ ?%ng pH RFERRE Na* K* Mg*
(c) | (¢/min) (g/kg)
(mg/kg) (mg/kg) (mg/kg)
1983/1/24 94.6 6.7 16110 2902 227.0
8. 0% 1997 94.6 6.70 16100 2900 227
1946/7 56 5.6 2690 560 4
1947/12 54 7.46
1948/8/31 54 5.8 10690 2631 19.1
1953/8/5 58 16.0 6.0 10450 2620 46
1956/3/28 56. 0 5.6 2693 560 4.2
0. iR 1964/11 50. 8 6.2 4,146 1274 266 3.5
’ 1989/9/20 45.8 5.2 6.1 1.78 328.9 11.73 4.0
1999/1/26 42.3 4.4 5.9 1.94 673.9 105. 6 2.0
2006/12/5 18.3 0.5 6.6 2.03 612 137.2 4,5
2007/7/26 32.5 7.4 6.7 2.14 650. 5 136 4.8
2008/5/29 32.6 0. 797 6.8 2.04 607. 5 139.3 4.9
2009/7/22 32.1 0.2 7.2 1. 964 606 141.8 1.6
2006/12/4 8.4 0.43 5.2 0. 316 17.93 4.3 3.4
g;r’ﬂﬁ 2008/5/28 17.9 5.6 0. 352 7.6 4.3 3.7
2009/7/23 19 5.4 0.8 21.2 9.7 4,1
1983/10/17 18. 2 27.5 4.9 0.16 34.5 3.9 2.0
1989/9/20 18.3 25. 1 5.0 0.13 18. 4 0 2.0
_ 1998/8/27 18.6 4.7 0.2 16. 1 3.9 2.0
;gﬁ;ﬁ 2006/12/5 19.1 11.3 4.6 0.211 14. 48 2.4 1.7
2007/7/26 19. 4 15.1 4.6 0.271 18.3 2.5 6.1
2008/5/28 19.5 14.9 4.8 0. 352 19.3 3.7 4.5
2009/7/22 19. 4 9.8 4,7 0.275 17.2 2.7 1.6
Table 4 Summary of chemical analysis of hot- and
*x 4 BHBEBLIVKE
BE Na* K Mg?* Ca® AL¥
&R PiEH VTR
(C) | (me/kg) | (mg/kg) |(mg/ke) | (mg/kg) | (mg/kg)
BIEER B 1878 (M11) 4 38.3 5822. 0 672.5 61.7| 1049.6 5.9
ﬁﬁfg BT 1881 (M14) 4F 37.8 5798. 5 672.5 1045.5 5.9
BRER A BT R 1888 (M31) 4 11.8 10.2 1.6
BRER A BT RS 1900 (M33) 4 48 6.8 2.0 34.3
gim/ﬂi FISHT 1901 (M34) 4 47 17471.2 | 3948.5 43,5 | 3768.8 5.3
FRER HIBHT 1901 (M34) 4 17350.3 |  4003.7 54.0 | 4083.9 10.6
BEHER EEITLAAILN | 1903 (M36) 4 9283, 6 633.7 27.4 | 1427.1 0.4
A BRI AR 1921 (T10) £¢ 23.5 41.17 2.510 | 0.415 16. 64
XBEEORF & OREITIAR.
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(Continued).

().
RaA A AN R
Ca® > Fe cr- S0, HCO,™ F Co, Higt b U< i3 HrHEs
(mg/kg) (mg/kg) (mg/kg) | (mg/kg) | (mg/ke) | (mg/kg) [ (mg/kg)
336. 8 79. 65 34600 0.98 84, 04 1.90 52. 37 | P AR ¥ R B B8R (1983)
3370 73 34600 39 it 5 (1997)
3.3 5080 30 490 180 | [ 4% (1954)
1948, 8 824 19940 0.96 408 | A (1954)
2437 105 23550 0 210. 2 370. 4 | 7 (1954)
3740 140 19300 0 180 260 | £ A (1962)
376 33.3 5081 32.9 498 179. 6 | fpE iRy R E S EEHR (1983)
119 15.5 2312 35 374.0 HE TR R E S B (1983)
35.2 8.1 269 57.6 463. 8 1.9 643. 0 | #F ARG SULELL)R (2004)
51 10. 8 915 110.5 311.2 5.7 659. 0 | # P TS SUEEX)F (2004)
47.5 5 892 79.7 374 2.3 121 | PRIBRFEHT O SR
65.9 0.9 937 84.7 370. 4 2.4 41.8 | PHIBRIERT O SHTHRE R
49.3 6.2 894 85. 5 358. 8 2.7 65.1 | FHIRIRIFEFT DO ST R
47 1.6 870 84.5 321.6 2.4 19. 8 | FRIRRHFFFT OO R
55.7 0.5 46 67.7 72 0.4 132. 5 | FAIRREFFEPT D4 AT RE R
88.9 0.1 9 83 185. 3 0.2 210. 4 | PRIERFIFFT OSSR
183.7 0.6 21 307.7 236. 7 0.2 348. 6 | PHRIBRIEFHT OSSR
8.5 2.7 21 38. 4 54.9 1, 260 | #F A TE SUEEER (2004)
14.6 8.1 11 33.6 73.2 1, 150 | M HAERE SUEBLER (2004)
21.9 2.7 21 52.8 24.4 1,000 | #F A% SULBLE R (2004)
18.4 16.8 11 74.0 20.7 0.6 441.9 | PRIERFEFT O R
17 16 12 77.1 44.5 0.7 1000 | 1 RBREFZERT O oM R
25.1 22.9 13 107.2 42.7 1.1 927 | FRIBRHAFTH OOVHER
22.9 18.3 14 85. 4 29.9 0.7 1,009 | IR R OOHTHREE

mineral-waters of Arima Spa from the Meiji Era to Taisho Era.
HORR - SERANE.

NH,* SFe c1- S0 HCO,” Br H,Si0, Co, .
(mg/kg) | (mg/kg) (mg/kg) | (mg/kg) | (meg/kg) |(mg/kg)| (mg/kg) | (mg/kg)

5.0 11587.9 9.9 55.0 81.5 74.8 WEHEAEERBRT (1912)
191. 2 11400. 6 512.1 75.3 WEAEERBRT (1912)
12.3 18.3 47.4 37.3 | 1122.9 | NEAEAEREIT (1912)
3.4 49.7 0.7 177.2 74.0 | 1198.6 | NESERAERRAT (1912)
9.8 256.9 36722.9 1822. 1 85. 4 71.4 WA EERBRTT (1912)
11.1 282.0 | 37421.0 1544. 9 85.4 | 1065.4 WA REERBRT (1912)
10.8 6.8 17328.5 362. 2 11.6 84.4 | 514.4 | WEARERRT (1912)
0.2 43.91 13.29 73.95 29. 34 17.43 | NEAEERBFT (1929)
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Fig. 12 Changes in chloride ion concentrations of several hot springs (Kinsen) within Arima Spa.
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DWW S (1987) B X UM A H&EFRE 58
e (1983) I LTV BA, HAY 7 b OB
Fix2ommBELML, BROTF—2 ¥ 7E (75
~100mm) & OMIZKE LR EE, TAER)
FHNHEEL 72012, 5SS
IR, r—=yrr7EONELY IMOOEE
D% L DTHAS. Photo 1 ICEFDO—BlZERT. D
Ty NEONMBEYRNET LI LT, FAY 7 bx X
DRIRODHDLEDIZLTVS.

@ EROMOFERE LT, ElEOBEETIIMA T,
TR FEL L EATH I END, FRCHRLA
WIRBEH NV Y A A — VS EB L RTwI &,
P b Ll EENL 0T, BHEIITTG DL
L CHBAREmIE S 2 ENhbIToNS. FiHED
Ziid, FonNEES- VY EEOMICEEZRE Photo 1 Form of Rappa-kan (which
MlaT, FvREOWMEE CLENRHL Ew means “trumpet like pipe”).

T —HT, 7 NEOMEERET 5 LT, AL FR 1T UNEORR.
WANDRr — VIR Z T 5 2 L bR & ).

@ HiR o Fig. 10 12BWT, MATHRERRE QKRB Z 5 < BEAKITHIG L TRIARM 2RI,
WP KROEERN LA T L5605 4. FEOHSIE, BXIZBIT 2 FKREBHSLTS B
WENTWE, BETHL BAISHIS L2ARM LA, EERVEVEKROE S
£ Db LT, MERKIIEL 23T THHOIZ, TOL)ITHISEBRNIEHEL R LD,
L OPT L ERMTE L T 2B CESRETEE A3 U TnT, % o F K &
D EALCBEKRDNRET 2 LT, TOHBHIZHR L T SRELBM»EMRT 52 Lick
LEFHESING.

® HRKEICEL T, RO T WA 2RO Sk h o 7205, FBEMIZIEE
B OGRS Mb Nz, Lo L, BREHNIAT bR O 5 R & BUE 4 iR
DHWHAER & I T 5 L AIREICR & 2 ERIT W2 &, RIFEOHEIAIT b 7 iR H
bRVEHDNREY, X DRMESNEREOHIREZRL TRt EZELZ oL 2
5, HELICABRRICBIT2BHERIRELZ R LT  LIMETERnERbN 5.

6. HBHUIC

LD & 7OV IR TR ORM % K L 725 5% Photo 2 17k L7z, GEALHANND X9
12, MM KHELZEZRTHRTHY, ZOZIEIHLICEVE 2AICIUNKRERPH L DOD, Th
ANOEBIIFIERTHo72. LA, BRIBICK S -BKZRBNICH TRESEL LHEE2T-o
DY ERFEL, IWNRBROKRIIIETF R (FAMO) KEEZHERFL VD XH)THD. T,
FAD 4R, SR EBRME SN o7 B, BH (2007) 2587 VIFIC L B KE
DB LTz [REFET ] ofaiug, BIRO F FICEAE SN2 IMMNREER ORI, KU 2 A+
FoNnTnab,

B THIC L 2MBERE VI T, SRO7 —AELELEALOR LAVORIE=E0R
AN o 7R REY (F B R R S) 20722 L C, R~ ELEHL oD
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Photo 2 Comparison of landscape before and after hotel construction.
BHE 2 HAEMEOKRTIVESRFIEOIE.

WBMNE L VT ERRE - T2 2L WMEEE 2D, EANOBENR L WA L— X THOME
HICHHGTEADDO LR LTV D, JRIC, Mgy L mRE & oM Tofmscit L,
%@ﬁﬁ(ﬁéﬁﬁ@twmﬁMF%%aﬁ) WZHD BN OB T 2 ko Rdtikiy Hh
2l OEHFRPRE V. ZORFALERHESIE, 2008 £ 1N 2 FAME L TLIE, 2010 4E 11 H
FTIIIITH LB L, 2011452 RIS 34 AR L CWw5. 4%, sz w CRfoF
BAVA L7 A21E, SO BRROFFANSEZEIC L 0L EbI s,

E -

REMEOFEMIC Y725 T, 7t 3UOFT VAR EABRR L OWAEZHET LY L o2 KBIR
SR BBGER R R O RE OB, FAFESOSETHY, NPO ¥ v 27 % v 7 5 HR LI SET
HAROWN oA, ST VEEBEEB L OZEE TH 5 HAARBEH LS B X ORE#EZ
(BR) Bl BT OJ; %, SRORENGITROFAE TH 2 M THOMYE, FE e FR O
HET->Twb (BR)ABRRSEOERKICIE, FRRROBMICHL TELLOTHLEL ZHEZ
B0, oMt THHETEN:. TROD A IELEOHHEZH L LTS,
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