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1989･1990 年に筑波山周辺において狭域野外拡散試験が日本原子力研究所によって実施

され、トレーサーガスの濃度分布が測定された。本研究では、この濃度分布の実測値と簡

易なガウスプルームモデル、及び詳細な物理法則が考慮されている気象予報／大気拡散コ

ードである RAMS/HYPACT による評価値を比較し、モデルの妥当性を検討した。その結

果、ガウスプルームモデルの方が放出点から十数 km 程度で、気象が一定と考えられるよう

な短時間の評価であるならば、複雑な地形であったとしても RAMS/HYPACT に比べて、

実測値の濃度分布をよく再現していた。この差異は、RAMS による風速場の評価が実際の

風速と異なっていることが原因だった。 
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  The atmospheric diffusion experiments were implemented by Japan Atomic Energy 
Research Institute (JAERI) around Mount Tsukuba in 1989 and 1990, and the tracer 
gas concentration were monitored. In this study, the Gauss Plume Model and 
RAMS/HYPACT that are meteorological forecast code and atmospheric diffusion code 
with detailed physical law are made a comparison between monitored concentration. In 
conclusion, the Gauss Plume Model is better than RAM/HYPACT even complex 
topography if the estimation is around tens of kilometer form release point and the 
change in weather is constant for short time. This reason is difference of wind between 
RAMS and observation. 
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13:20 110 1001.5 15.9  42  N 360  7.7  -0.039 
13:30 114 1001.1 15.7  42  N 360  7.8  -0.143 
13:40 114 1001.1 15.6  42  N 360  7.9  -0.192 
13:50 115 1001.1 15.5  42  N 0  8.0  -0.189 
14:00 117 1000.9 15.3  42  N 0  8.1  -0.219 
14:10 119 1000.8 15.2  42  N 1  8.3  -0.179 
14:20 114 1001.4 15.1  42  N 1  8.3  -0.102 
14:30 114 1001.5 14.9  42  N 2  8.4  0.063 

1001.2  15.5  42  N 0  8.0  -0.093 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 3/16

1989/11/15 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
10:10 88 1013.9  8.6  54 NE 54 5.0  
10:20 92 1013.7  8.7  55 NE 55 5.0  
10:30 90 1013.8  9.0  55 NE 54 5.0  
10:40 91 1013.7  8.9  55 ENE 67 5.6  
10:50 92 1013.6  9.0  54 ENE 77 5.1  
11:00 91 1013.6  9.0  54 ENE 68 5.2  
11:10 87 1013.9  9.2  55 E 81 5.8  
11:20 88 1013.8  9.0  54 ENE 61 5.3  
11:30 85 1013.9  9.0  53 NE 56 4.9  

1013.8  8.9  54  ENE 64  5.1  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

10:10 88 1012.3 8.4  58  NNE 27  6.4  0.888 
10:20 92 1011.8 8.6  58  NNE 30  6.4  0.903 
10:30 90 1012.0 8.8  57  NNE 32  6.4  0.927 
10:40 91 1011.9 9.0  56  NE 34  6.5  0.840 
10:50 92 1011.7 9.2  56  NE 36  6.5  0.752 
11:00 91 1011.7 9.4  55  NE 37  6.5  0.857 
11:10 87 1012.2 9.6  54  NE 38  6.5  0.735 
11:20 88 1012.0 9.8  54  NE 40  6.5  0.931 
11:30 85 1012.3 10.0  53  NE 41  6.5  0.966 

1012.0  9.2  56  NE 35  6.5  0.874 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 4/16

1989/11/15 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
14:40 89 1012.2  9.4  58 NE 56 4.8  
14:50 93 1011.8  9.3  59 ENE 70 5.1  
15:00 90 1012.1  9.1  60 ENE 65 5.8  
15:10 88 1012.3  9.0  62 ENE 67 5.1  
15:20 94 1011.7  8.9  63 E 84 5.1  
15:30 106 1010.4  8.9  64 E 83 5.0  
15:40 107 1010.2  8.9  64 ENE 76 3.7  
15:50 110 1009.9  8.9  65 ENE 73 3.4  
16:00 108 1010.1  8.8  65 ENE 74 4.8  

1011.2  9.0  62  ENE 72  4.7  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

14:40 89 1010.9 11.6  49  ENE 58  6.1  0.999 
14:50 93 1010.4 11.6  50  ENE 59  6.1  0.980 
15:00 90 1010.7 11.6  50  ENE 59  6.1  0.994 
15:10 88 1010.9 11.6  50  ENE 59  6.0  0.990 
15:20 94 1010.1 11.5  50  ENE 59  6.1  0.906 
15:30 106 1008.7 11.4  51  ENE 59  6.1  0.914 
15:40 107 1008.5 11.3  51  ENE 59  6.1  0.956 
15:50 110 1008.1 11.2  52  ENE 59  6.1  0.970 
16:00 108 1008.4 11.2  52  ENE 59  6.0  0.964 

1009.6  11.5  51  ENE 59  6.1  0.974 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 5/16

1989/11/16 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
13:10 119 1005.7  11.8  75 NE 47 2.1  
13:20 112 1006.5  11.8  77 NE 36 1.5  
13:30 111 1006.6  11.7  76 NE 40 1.3  
13:40 110 1006.6  11.7  77 NNE 28 1.3  
13:50 108 1006.7  11.9  79 NNE 12 0.8  
14:00 110 1006.7  11.9  77 N 352 0.9  
14:10 109 1006.7  11.9  77 N 355 1.1  
14:20 111 1006.6  12.0  77 N 353 1.5  
14:30 109 1006.7  12.1  77 N 354 2.4  

1006.5  11.9  77  NNE 16  1.3  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

13:10 119 1006.7 10.2  73  N 8  6.8  0.772 
13:20 112 1007.5 10.4  73  N 8  6.2  0.883 
13:30 111 1007.5 10.5  73  N 9  5.9  0.857 
13:40 110 1007.5 10.7  73  N 10  5.5  0.950 
13:50 108 1007.7 10.9  73  N 10  5.3  0.999 
14:00 110 1007.4 11.0  73  N 10  5.3  0.950 
14:10 109 1007.4 11.1  73  N 10  5.3  0.964 
14:20 111 1007.0 11.2  73  NNE 12  5.6  0.948 
14:30 109 1007.1 11.3  73  NNE 12  5.6  0.950 

1007.3  10.8  73  N 10  5.7  0.993 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 6/16

1989/11/17 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
11:10 94 1004.4  12.3  87 NE 55 3.5  
11:20 91 1004.6  12.3  86 NE 53 3.7  
11:30 96 1004.2  12.4  86 NE 53 3.1  
11:40 92 1004.5  12.5  86 NE 50 3.9  
11:50 90 1004.5  12.4  87 NE 56 3.6  
12:00 91 1004.3  12.3  88 NNE 33 2.3  
12:10 86 1004.5  12.3  88 NE 39 3.1  
12:20 87 1004.3  12.3  88 NE 45 2.3  
12:30 86 1004.5  12.4  88 NE 50 2.8  

1004.4  12.4  87  NE 49  3.1  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

11:10 94 1006.0  8.9  87  N 359  5.5  0.555 
11:20 91 1006.2  9.1  86  N 359  5.5  0.594 
11:30 96 1005.5  9.1  87  N 2  5.7  0.627 
11:40 92 1005.8  9.4  85  N 2  5.6  0.670 
11:50 90 1006.0  9.7  84  N 3  5.5  0.600 
12:00 91 1005.7  9.9  84  N 5  5.5  0.879 
12:10 86 1006.2  10.2  82  N 4  5.3  0.817 
12:20 87 1005.9  10.5  81  N 5  5.3  0.762 
12:30 86 1005.9  10.7  81  N 5  5.3  0.709 

1005.9  9.7  84  N 3  5.5  0.687 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 7/16

1989/11/18 B

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
14:40 105 994.7  15.4  68 SE 143 1.7  
14:50 104 994.7  15.4  69 SE 137 1.4  
15:00 106 994.6  15.3  68 SSE 152 1.8  
15:10 105 994.6  15.3  68 SE 145 2.2  
15:20 104 994.6  15.3  67 SSE 151 2.4  
15:30 103 994.7  15.3  67 SSE 153 2.6  
15:40 101 994.8  15.1  69 SE 133 2.8  
15:50 99 994.9  15.0  70 SE 126 3.5  
16:00 98 994.9  14.7  71 SE 126 4.3  

994.7  15.2  69  SE 138  2.5  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

14:40 105 990.6  14.1  82  SW 220  1.8  0.223 
14:50 104 990.6  14.2  81  SW 218  1.9  0.154 
15:00 106 990.3  14.2  80  SW 216  1.9  0.433 
15:10 105 990.3  14.3  79  SW 220  1.7  0.257 
15:20 104 990.3  14.4  78  SW 224  1.5  0.297 
15:30 103 990.3  14.5  77  SW 221  1.5  0.369 
15:40 101 990.4  14.6  77  SW 219  1.6  0.075 
15:50 99 990.6  14.7  76  SW 217  1.7  -0.011 
16:00 98 990.6  14.7  76  SW 214  1.6  0.027 

990.4  14.4  78  SW 219  1.7  0.168 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 8/16

1989/11/20 B

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
14:40 117 1001.3  12.5  38 NW 322 2.3  
14:50 116 1001.5  12.6  38 NNW 333 3.4  
15:00 117 1001.5  12.5  38 N 355 3.5  
15:10 117 1001.6  12.6  39 NNW 329 3.9  
15:20 119 1001.6  12.5  38 NNW 336 4.1  
15:30 121 1001.5  12.4  38 NNW 340 2.9  
15:40 121 1001.5  12.5  39 NNW 339 3.2  
15:50 118 1001.7  12.3  39 WNW 298 4.6  
16:00 119 1001.7  12.2  40 NW 306 3.9  

1001.5  12.5  39  NNW 328  3.4  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

14:40 117 996.1  12.2  34  SW 234  3.8  0.029 
14:50 116 996.2  12.3  34  SW 232  3.6  -0.194 
15:00 117 996.1  12.3  33  SW 230  3.5  -0.571 
15:10 117 996.1  12.4  33  SW 229  3.4  -0.176 
15:20 119 995.9  12.4  33  SW 228  3.4  -0.308 
15:30 121 995.7  12.4  33  SW 228  3.3  -0.380 
15:40 121 995.7  12.4  33  SW 227  3.2  -0.372 
15:50 118 996.1  12.5  33  SW 226  3.1  0.315 
16:00 119 996.0  12.5  33  SW 226  3.0  0.176 

996.0  12.4  33  SW 229  3.4  -0.147 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 9/16

1990/11/08 B

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
15:40 113 1001.9  19.1  40 SW 227 0.6  
15:50 113 1002.0  18.9  44 ESE 106 1.2  
16:00 115 1001.9  18.3  52 E 83 3.0  
16:10 114 1002.1  17.7  56 E 86 3.7  
16:20 114 1002.2  17.5  57 E 97 3.9  
16:30 116 1002.2  17.8  56 E 100 4.6  
16:40 116 1002.3  17.7  57 E 93 6.0  
16:50 114 1002.6  17.6  57 E 94 6.6  
17:00 116 1002.5  17.5  59 E 97 7.5  

1002.2  18.0  53  E 95  4.0  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

15:40 113 997.7  19.1  27  SW 229  2.4  0.999 
15:50 113 997.7  19.1  27  SW 224  2.3  -0.468 
16:00 115 997.4  19.1  27  SW 219  2.3  -0.720 
16:10 114 997.6  19.1  27  SW 215  2.3  -0.634 
16:20 114 997.6  19.1  27  SSW 212  2.3  -0.425 
16:30 116 997.4  19.1  27  SSW 209  2.4  -0.322 
16:40 116 997.4  19.1  27  SSW 205  2.5  -0.372 
16:50 114 997.8  19.1  27  SSW 202  2.5  -0.301 
17:00 116 997.6  19.0  27  SSW 200  2.5  -0.222 

997.6  19.1  27  SSW 212  2.4  -0.463 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 10/16

1990/11/09 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
10:40 111 1004.7  13.8  69 NE 34 2.0  
10:50 96 1005.5  13.8  69 NE 52 2.3  
11:00 100 1005.1  13.9  69 ENE 62 2.8  
11:10 98 1005.1  13.8  71 ENE 58 2.1  
11:20 99 1004.9  13.7  73 ENE 66 1.8  
11:30 95 1004.9  13.6  74 NE 53 1.5  
11:40 90 1005.0  13.9  72 NE 47 2.2  
11:50 86 1005.3  13.8  73 NNE 30 2.0  
12:00 86 1005.2  13.8  74 N 354 1.7  

1005.1  13.8  72  NE 46  1.9  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

10:40 111 1005.4 12.0  63  NE 38  2.7  0.998 
10:50 96 1007.1 12.0  63  NE 44  2.6  0.991 
11:00 100 1006.4 12.2  63  NE 50  2.1  0.977 
11:10 98 1006.4 12.4  62  ENE 61  1.5  0.999 
11:20 99 1006.1 12.6  61  ENE 73  1.2  0.993 
11:30 95 1006.3 12.9  60  E 80  1.1  0.893 
11:40 90 1006.7 13.1  59  E 85  0.9  0.792 
11:50 86 1006.9 13.4  58  E 95  0.8  0.422 
12:00 86 1006.7 13.7  57  ESE 112  0.7  -0.472 

1006.4  12.7  60  ENE 60  1.4  0.971 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 11/16

1990/11/10 CC

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
12:30 5 978.5  19.2  N 0 1.2  
12:40 5 978.6  19.7  NW 315 1.3  
12:50 5 978.8  20.3  SE 135 0.6  
13:00 5 978.6  19.5  WNW 292.5 1.1  
13:10 5 978.6  19.3  SW 225 1.6  
13:20 5 978.6  19.3  NW 315 1.2  
13:30 5 978.6  19.5  SW 225 1.1  

978.6  19.5  WNW 284  0.6  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

12:30 5 982.5  19.7  55  W 263  8.3  -0.119 
12:40 5 982.5  19.7  53  W 264  8.3  0.624 
12:50 5 982.5  19.6  52  W 264  8.3  -0.628 
13:00 5 982.5  19.5  51  W 264  8.3  0.879 
13:10 5 982.5  19.5  50  W 264  8.3  0.776 
13:20 5 982.5  19.4  49  W 264  8.3  0.634 
13:30 5 982.5  19.3  48  W 265  8.3  0.769 

982.5  19.5  51  W 264  8.3  0.940 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 12/16

1990/11/11 B

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
20:10 94 1002.5  13.0  65 CLM 30 0.4  
20:20 103 1001.5  13.0  67 CLM 70 0.1  
20:30 100 1002.2  13.0  68 CLM 78 0.4  
20:40 100 1002.1  13.0  69 CLM 92 0.3  
20:50 101 1002.1  13.0  69 CLM 65 0.4  
21:00 102 1002.1  13.0  70 NNW 333 0.5  
21:10 103 1002.0  12.9  70 NW 319 1.1  
21:20 105 1001.9  12.9  70 NW 325 1.6  
21:30 106 1001.8  12.8  70 NNW 328 1.8  

1002.0  13.0  69  NNW 343  0.6  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

20:10 94 996.9  12.0  49  WSW 242  1.4  -0.849 
20:20 103 996.0  11.9  49  WSW 238  1.5  -0.979 
20:30 100 996.5  11.7  50  SW 224  1.5  -0.831 
20:40 100 996.7  11.6  50  SW 228  1.2  -0.718 
20:50 101 996.7  11.5  50  WSW 248  0.9  -0.998 
21:00 102 996.8  11.5  49  W 276  0.8  0.548 
21:10 103 996.8  11.5  48  WNW 296  1.0  0.923 
21:20 105 996.7  11.4  48  WNW 300  1.3  0.907 
21:30 106 996.8  11.4  47  WNW 296  1.6  0.844 

996.7  11.6  49  W 259  1.1  0.114 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 13/16

1990/11/12 B

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
19:40 127 1003.1  16.3  85 CLM 234 0.2  
19:50 128 1003.0  16.1  85 CLM 47 0.0  
20:00 129 1003.0  16.2  85 CLM 252 0.1  
20:10 130 1002.9  15.9  86 CLM 195 0.2  
20:20 131 1002.8  15.9  86 CLM 227 0.4  
20:30 131 1002.8  15.8  87 WSW 256 0.7  
20:40 132 1002.8  15.6  87 CLM 207 0.1  
20:50 132 1002.8  15.6  88 CLM 261 0.2  
21:00 132 1002.8  15.7  86 CLM 75 0.0  

1002.9  15.9  86  WSW 239  0.2  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

19:40 127 999.6  12.7  61  NNW 329  1.2  -0.087 
19:50 128 999.6  12.7  61  NNW 329  1.2  
20:00 129 999.6  12.6  62  NNW 326  1.2  0.271 
20:10 130 999.6  12.6  62  NW 321  1.3  -0.584 
20:20 131 999.6  12.6  62  NW 312  1.4  0.089 
20:30 131 999.7  12.6  63  WNW 290  1.4  0.827 
20:40 132 999.7  12.5  64  WSW 258  1.8  0.630 
20:50 132 999.8  12.3  66  W 260  1.9  1.000 
21:00 132 999.9  12.2  66  W 273  1.7  

999.7  12.5  63  WNW 295  1.3  0.569 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 14/16

1990/11/13 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
13:40 113 1009.2  18.0  85  SSE 151 2.4  
13:50 111 1009.3  18.1  84  SE 145 2.9  
14:00 108 1009.6  18.1  83  SE 141 2.8  
14:10 108 1009.6  18.1  85  SSE 159 2.4  
14:20 107 1009.6  18.1  86  SE 145 2.4  
14:30 106 1009.7  18.2  86  SE 142 2.0  
14:40 107 1009.7  18.2  87  SSE 153 2.7  
14:50 106 1009.8  18.2  87  SSE 148 2.1  
15:00 108 1009.7  18.2  87  SSE 158 2.2  

1009.6  18.1  86  SSE 149  2.4  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

13:40 113 1010.3  11.9  52  NE 55  1.7  -0.103 
13:50 111 1010.5  12.2  52  NE 53  1.9  -0.039 
14:00 108 1010.8  12.4  52  NE 54  2.0  0.049 
14:10 108 1010.7  12.6  52  ENE 57  2.0  -0.205 
14:20 107 1010.8  12.8  52  ENE 62  1.9  0.118 
14:30 106 1010.9  13.0  52  ENE 68  1.7  0.269 
14:40 107 1010.7  13.2  51  ENE 75  1.6  0.212 
14:50 106 1010.8  13.4  51  E 84  1.4  0.440 
15:00 108 1010.6  13.5  50  E 95  1.4  0.450 

1010.7  12.8  52  ENE 65  1.7  0.108 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 15/16

1990/11/13 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
19:10 123 1008.9  15.8  89 CLM 18 0.3  
19:20 123 1008.9  15.9  89 CLM 15 0.0  
19:30 123 1008.9  15.9  89 CLM 357 0.0  
19:40 123 1008.8  16.0  89 CLM 358 0.0  
19:50 123 1008.8  16.0  89 CLM 338 0.0  
20:00 120 1008.9  16.1  89 N 350 0.8  
20:10 119 1008.9  16.1  89 N 354 1.0  
20:20 119 1008.9  16.2  88 NNW 340 1.0  
20:30 119 1008.9  16.3  88 N 4 0.7  

1008.9  16.0  89  N 353  0.4  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

19:10 123 1009.1  11.0  77  SSW 201  1.0  -0.999 
19:20 123 1009.1  10.9  78  SSW 207  1.3  
19:30 123 1009.2  10.8  79  SSW 211  1.5  
19:40 123 1009.2  10.7  80  SW 217  1.5  
19:50 123 1009.2  10.6  80  SW 218  1.5  
20:00 120 1009.6  10.6  81  SSW 212  1.4  -0.737 
20:10 119 1009.8  10.5  82  SSW 206  1.4  -0.849 
20:20 119 1009.8  10.6  82  SSW 201  1.4  -0.751 
20:30 119 1009.9  10.6  83  SSW 200  1.4  -0.959 

1009.4  10.7  80  SSW 209  1.4  -0.815 

1
2 COS( ) RAMS

1 0 90 -1



 4-4 RAMS 16/16

1990/11/15 A

[m] [mb] [ ] [%] ( ) [deg] [m/s] 
11:10 115 1000.4  16.8  87 SE 141 1.3  
11:20 114 1000.5  16.9  88 SE 141 1.9  
11:30 112 1000.6  17.0  88 SE 128 2.0  
11:40 112 1000.5  17.1  88 SE 126 2.0  
11:50 109 1000.6  17.1  88 ESE 121 1.9  
12:00 106 1000.8  17.2  88 SE 136 2.0  
12:10 107 1000.7  17.3  88 SE 135 2.1  
12:20 104 1000.9  17.4  88 SE 139 2.1  
12:30 104 1000.9  17.5  88 SSE 148 1.8  

1000.7  17.1  88  SE 135  1.9  

RAMS  COS( )
[m] [mb] [ ] [%] ( ) [deg] [m/s] [-] 

11:10 115 1000.9 10.3  62  NNE 22  4.3  -0.490 
11:20 114 1001.0 10.8  60  NNE 27  3.8  -0.405 
11:30 112 1001.2 11.4  58  NNE 33  3.4  -0.081 
11:40 112 1001.1 11.9  57  NNE 25  3.6  -0.183 
11:50 109 1001.4 11.8  56  N 6  3.8  -0.430 
12:00 106 1001.7 12.0  55  N 5  2.9  -0.657 
12:10 107 1001.6 12.1  54  NNE 15  2.6  -0.506 
12:20 104 1001.9 12.4  53  NNE 15  2.5  -0.554 
12:30 104 1001.9 12.7  53  NNE 15  2.3  -0.676 

1001.4  11.7  57  NNE 19  3.2  -0.437 

1
2 COS( ) RAMS

1 0 90 -1



 4-5

[deg] [m/s] [-] [m] 
B 1989/11/13 14:30-16:00(JST) 104 2.5 B 120 
A 1989/11/14 13:00-14:30(JST) 96 4.4 D 120 
A 1989/11/15 10:00-11:30(JST) 64 5.1 B 120 
A 1989/11/15 14:30-16:00(JST) 72 4.7 D 120 
A 1989/11/16 13:00-14:30(JST) 16 1.3 B 120 
A 1989/11/17 11:00-12:30(JST) 49 3.1 D 120 
B 1989/11/18 14:30-16:00(JST) 138 2.5 B 120 
B 1989/11/20 14:30-16:00(JST) 328 3.4 B 120 
B 1990/11/08 15:30-17:00(JST) 95 4.0 B 120 
A 1990/11/09 10:30-12:00(JST) 46 1.9 D 120 
CC 1990/11/10 12:30-13:30(JST) 284 0.6 D 5 
B 1990/11/11 20:00-21:30(JST) 343 0.6 F 120 
B 1990/11/12 19:30-21:00(JST) 239 0.2 F 120 
A 1990/11/13 13:30-15:00(JST) 149 2.4 B 120 
A 1990/11/13 19:00-20:30(JST) 353 0.4 F 120 
A 1990/11/15 11:00-12:30(JST) 135 1.9 A 120 

 4-1 P
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 4-2 RAMS 3

Grid1 

Grid2 

Grid2

Grid3 

Grid3
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1989/11/14 00:00UTC  RAMS 1989/11/14 00:00UTC

1989/11/14 06:00UTC  RAMS 1989/11/14 06:00UTC

1989/11/14 00:00UTC  RAMS 1989/11/14 00:00UTC

1989/11/14 06:00UTC  RAMS 1989/11/14 06:00UTC

 4-3 NCEP-DOE RAMS
RAMS 1989/11/10 00:00UTC
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1989/11/13 B
14:30-16:00(JST) 
15:30-16:00(JST) 

1989/11/14 A
13:00-14:30(JST) 
14:00-14:30(JST) 

100m 100m
 4-4 RAMS/HYPACT

100m 1/8
3ppt
3ppt 10ppt
10ppt 100ppt
100ppt 1000ppt
1000ppt

3ppt 10ppt 100ppt 1000ppt 10000ppt
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1989/11/15 A
10:00-11:30(JST) 
11:00-11:30(JST) 

1989/11/15 A
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100m 100m
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3ppt
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13:00-14:30(JST) 
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1989/11/17 A
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12:00-12:30(JST) 

100m 100m
 4-4 RAMS/HYPACT
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3ppt
3ppt 10ppt
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1000ppt
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1989/11/18 B
14:30-16:00(JST) 
15:30-16:00(JST) 

1989/11/20 B
14:30-16:00(JST) 
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100m 100m
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100m 4/8
3ppt
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100ppt 1000ppt
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15:30-17:00(JST) 
16:30-17:00(JST) 

1990/11/09 A
10:30-12:00(JST) 
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100m 100m
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100m 5/8
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100ppt 1000ppt
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Model Validation Kit Hanna et. al., 1991
Model Validation Kit 2

5.1. Model Validation Kit

Model Validation Kit “Hazard Response Modeling 
Uncertainty (A Quantitative Method)” 2

Fortran77 Model 
Validation Kit 3 BOOT

RESIDUAL 2
SIGPLOT BOOT

RESIDUAL primary variable

SIGPLOT BOOT Fractional 
Bias (FB) Normalized Mean Square Error (NMSE) FB-NMSE RESIDUAL

SIGPLOT PS.EXE
BOOT Fractional Bias (FB)

Geometric Mean Bias (MG) Normalized Mean Square Error (NMSE) Geometric Mean 
Variance (VG) Coorrelation Coefficient (R) Fractioanl Variance (FS) Fraction within 
a factor of two (FAC2)

Fractional Bias (FB) 

)(5.0 0

0

p

p

CC

CC
FB (5-1)



Geometric Mean Bias (MG) 

pCCMG lnlnexp 0

Normalized Mean Square Error (NMSE) 

p

p

CC

CC
NMSE

0

2
0

Geometric Mean Variance (VG) 
2

0 lnlnexp pCCVG

Coorrelation Coefficient (R) 

0

))(( 00

CC

pP

p

CCCC
COR

Fractioanl Variance (FS) 

)(5.0
0

0

p

p

CC

CCFS

Fraction within a factor of two (FAC2) 
FAC2 = 0.5  Cp/C0  2

C0 Cp

MG VG
MG VG FG NMSE

FB 0 0 -2
+2 MG 0 1 1

FB NMSE 0 MG VG 1
FB NMSE MG VG

2

2

4
4
FB
FBNMSE

2)(lnexp MGVG
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(5-4)

(5-5)
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(5-7)
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2
0

2
0 )()( pp CCCC

2
0

2
0 )lnln()ln(ln pp CCCC

(5-7) (5-8) FB MG NMSE VG
FB-NMSE MG-VG  5-1

 5-2

5.2.

RAMS/HYPACT
Model Validation Kit BOOT SIGPLOT

2 1989 8 1990
8 2 16

3ppt

3ppt  5-1
1989 1990  5-2

FB-NMSE
FB-NMSE  5-3  5-3

RAMS/HYPACT
RAMS/HYPACT 1989 FB-NMSE

1990

1990
1989 1990

 5-3  5-4
FB-NMSE  5-4  5-5 1989 NMSE

R RAMS/HYPACT
1989/11/14 11/20 RAMS/HYPACT

2 1990
11/08 11/11 11/12 11/13 20:00

11/08 11/11 11/13 20:00
11/12 1ppt 4

11/08 11/11 11/12
11/13 20:00 F

F

RAMS/HYPACT





 5-1 3ppt
 3ppt

1989
11/13 14:30-16:00 60 30 
11/14 13:00-14:30 61 42 
11/15 10:00-11:30 62 40 
11/15 14:30-16:00 63 51 
11/16 13:00-14:30 60 40 
11/17 11:00-12:30 60 38 
11/18 14:30-16:00 58 35 
11/20 14:30-16:00 61 33 

485 309 
1990

11/08 15:30-17:00 67 6 
11/09 10:30-12:00 69 66 
11/10 12:30-13:30 69 15 
11/11 20:00-21:30 58 58 
11/12 19:30-21:00 71 68 
11/13 13:30-15:00 70 69 
11/13 19:00-20:30 71 5 
11/15 11:00-12:30 70 70 

545 357 
1989 1990 1030 714 

JST

 5-2 1989 1990
NMSE R FAC2 FB FS 

1989 1990 (666 )

253 726 
RAMS/HYPACT 160 449 92.7 18.91 -0.042 0.051 0.449 0.470 

141 880 112 32.83 0.113 0.089 0.567 -0.193 
1989 (309 )

368 862 
RAMS/HYPACT 118 420 250 23.09 -0.035 0.042 1.028 0.688 

152 393 217 12.14 0.393 0.159 0.834 0.747 
1990 (357 )

152 564 
RAMS/HYPACT 196 470 -43.6 18.56 -0.026 0.059 -0.250 0.182 

132 1150 20.6 79.37 0.027 0.028 0.145 -0.680 



 5-3 1989
NMSE R FAC2 FB FS 

1989/11/13 15:30-16:00 (30 )
6.93 10.1 

RAMS/HYPACT 35 188 -28.1 135.04 0.956 0.0 -1.339 -1.796
4.07 21.2 2.87 5.19 0.963 0.033 0.521 -0.707

1989/11/14 14:00-14:30 (42 )
513 1020 

RAMS/HYPACT 
117 273 396 17.66 0.382 0.119 1.256 1.156 

1989/11/15 11:00-11:30 (40 )
154 212 

RAMS/HYPACT 73.7 178 80.5 8.36 -0.158 0.025 0.706 0.172 
89.3 145 64.9 2.01 0.692 0.4 0.533 0.376 

1989/11/15 15:30-16:00 (51 )
266 316 

RAMS/HYPACT 129 222 137 4.21 0.171 0.118 0.694 0.348 
103 183 162 3.41 0.573 0.157 0.88 0.533 

1989/11/16 14:00-14:30 (40 )
92.2 159 

RAMS/HYPACT 125 442 -33.1 9.75 0.775 0.075 -0.304 -0.941
107 310 -14.9 4.82 0.75 0.2 -0.149 -0.643

1989/11/17 12:00-12:30 (38 )
426 530 

RAMS/HYPACT 189 505 237 6.59 0.117 0.053 0.771 0.05 
276 577 149 4.77 0.123 0.053 0.425 -0.084

1989/11/18 15:30-16:00 (35 )
601 1040 

RAMS/HYPACT 395 895 206 10.11 -0.252 0.029 0.414 0.15 
192 440 409 8.37 0.525 0.057 1.033 0.811 

1989/11/20 15:30-16:00 (33 )
955 1790 

RAMS/HYPACT 1.00E-03 5.66E-03 955 4301678 -0.065 0.0 2.0 2.0 
347 691 608 9.33 0.385 0.212 0.934 0.885 



 5-4 1990
NMSE R FAC2 FB FS 

1990/11/08 16:30-17:00 (6 )
7.83 4.56 

RAMS/HYPACT 10.6 23.6 -2.72 8.05 -0.376 0.0 -0.296 -1.352

1990/11/09 11:30-12:00 (66 )
269 932 

RAMS/HYPACT 158 317 111 24.37 -0.098 0.045 0.52 0.984 
146 410 123 28.03 -0.071 0.045 0.591 0.777 

1990/11/10 13:00-13:30 (15 )
97.4 99.1 

RAMS/HYPACT 0.0871 0.263 97.3 2273.3 0.194 0.0 1.996 1.989 
2010 5140 -1910 151.63 0.417 0.0 -1.815 -1.924

1990/11/11 21:00-21:30 (58 )
32.6 59.1 

RAMS/HYPACT 389 704 -356 44.82 0.686 0.034 -1.69 -1.69 

1990/11/12 20:30-21:00 (68 )
109 268 

RAMS/HYPACT 313 657 -204 15.18 0.07 0.044 -0.966 -0.841
0.0077 0.0627 109 99497.6 0.363 0.0 2.0 1.999 

1990/11/13 14:30-15:00 (69 )
141 633 

RAMS/HYPACT 195 321 -53.5 18.64 -0.014 0.087 -0.319 0.655 
54.9 199 86.2 50.06 0.238 0.058 0.88 1.044 

1990/11/13 20:00-20:30 (5 )
8.8 5.19 

RAMS/HYPACT 10.9 5.8 -2.07 0.92 -0.391 0.4 -0.211 -0.11 

1990/11/15 12:00-12:30 (70 )
229 545 

RAMS/HYPACT 30.3 119 199 52.48 -0.102 0.071 1.533 1.285 
49.5 147 180 23.24 0.546 0.043 1.289 1.148 



 5-1 FB-NMSE

 5-2 MG-VG



1989 1990

1989  1990

 5-3 1989 1990 FB-NMSE



11/13 15:30-16:00(JST) 11/14 14:00-14:30(JST) 

11/15 11:00-11:30(JST) 11/15 15:30-16:00(JST) 

 5-4 1989 FB-NMSE 1/2



11/16 14:00-14:30(JST) 11/17 12:00-12:30(JST) 

11/18 15:30-16:00(JST) 11/20 15:30-16:00(JST) 

 5-4 1989 FB-NMSE 2/2



11/08 16:30-17:00(JST) 11/09 11:30-12:00(JST) 

11/10 13:00-13:30(JST) 11/11 21:00-21:30(JST) 

 5-5 1990 FB-NMSE 1/2



11/12 20:30-21:00(JST) 11/13 14:30-15:00(JST) 

11/13 20:00-20:30(JST) 11/15 12:00-12:30(JST) 

 5-5 1990 FB-NMSE 2/2
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1989 1990
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RAMS HYPACT
Model Validation Kit

RAMS/HYPACT
RAMS

HYPACT
RAMS

RAMS/HYPACT
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1990
3

1

RAMS/HYPACT

RAMS
HYPACT

McGuire et al., 2007
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