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2.3  

  

 

  1,002.1 . . 

 22.6 %  1,081.6  . .

 59.0 %  

 306.6  . .  15.3 % 

 695.5  . .  26.2 % 

 113.4  . .  -57.4 % 

 1,081.6  . .  96.2 % 

% % % % % %

1,425.1 1,318.1 2,743.2 1,672.2 17.3      1,710.6 29.8      3,382.9 23.3      953.9    33.1-      1,831.7 39.0      3,343.8 21.9      

805.8    49.4      952.6    953.9    18.4      44.6      9.7-       1,077.0 13.1      1,512.1 87.6      163.9    231.9    1,131.5 18.8      

1,052.6 969.7    2,022.3 1,198.0 13.8      1,105.0 14.0      2,303.0 13.9      878.5    16.5-      1,210.7 24.9      2,376.9 17.5      

S.D. 178.2    428.1    570.1    202.3    13.5      521.0    21.7      665.2    16.7      1,166.1 554.4    528.1    23.4      658.5    15.5      

1,365.6 533.0    1,823.0 1,601.0 17.2      657.3    23.3      2,167.2 18.9      1,439.2 5.4       582.8    9.3       1,941.7 6.5       

705.6    185.9    891.4    798.7    13.2      233.3    25.5      1,038.8 16.5      742.8    5.3       213.5    14.9      956.3    7.3       

877.3    364.1    1,241.4 983.9    12.2      419.1    15.1      1,403.0 13.0      974.2    11.0      433.4    19.0      1,407.6 13.4      

S.D. 191.2    119.1    265.6    210.7    10.2      148.5    24.7      314.2    18.3      191.6    0.2       127.7    7.3       272.5    2.6       

825.3    108.0    873.4    1,090.6 32.1      50.3      53.4-      1,133.9 29.8      992.0    20.2      54.2      49.8-      1,023.2 17.1      

454.3    25.3      543.5    581.4    28.0      14.1      44.3-      606.8    11.6      980.7    115.8    52.2      106.5    594.9    9.5       

638.9    48.9      687.9    772.6    20.9      27.5      43.8-      800.1    16.3      972.3    52.2      44.2      9.7-       792.5    15.2      

S.D. 99.7      26.0      92.6      133.1    33.5      10.7      59.0-      132.4    43.0      967.0    869.8    43.7      67.9      130.2    40.6      

427.5    38.0      465.5    503.8    17.8      44.0      15.6      547.5    17.6      455.2    6.5       44.3      16.5      495.2    6.4       

292.2    30.9      330.2    321.0    9.9       34.7      12.1      362.2    9.7       334.2    14.4      33.8      9.2       376.8    14.1      

343.6    37.1      380.7    392.4    14.2      41.8      12.7      434.3    14.1      382.1    11.2      40.8      10.0      423.0    11.1      

S.D. 38.2      2.1       38.6      46.2      20.8      2.4       13.1      46.9      21.4      34.8      8.9-       2.6       27.1      35.2      8.9-       

148.6    125.4    263.4    158.8    6.8       177.2    41.3      336.1    27.6      148.6    0.0-       159.8    27.4      302.2    14.7      

96.2      99.6      195.8    106.9    11.1      114.1    14.5      221.0    12.9      101.4    5.4       112.9    13.4      228.6    16.8      

122.3    113.4    235.7    127.9    4.6       146.5    29.2      274.4    16.4      126.5    3.4       141.2    24.6      267.7    13.6      

S.D. 16.7      9.2       22.5      16.5      0.9-       15.1      64.1      29.3      30.4      15.8      5.2-       12.9      40.5      23.3      3.5       

4,192.2 1,970.8 6,162.9 5,026.4 19.9      2,541.1 28.9      7,567.5 22.8      4,520.0 7.8       2,559.8 29.9      6,886.4 11.7      

2,522.8 699.3    3,222.2 2,910.8 15.4      784.7    12.2      3,695.6 14.7      2,704.8 7.2       750.3    7.3       3,455.0 7.2       

3,052.3 1,563.9 4,616.2 3,486.1 14.2      1,754.7 12.2      5,240.9 13.5      3,420.0 12.0      1,903.6 21.7      5,323.6 15.3      

S.D. 464.2    466.2    800.2    562.7    21.2      620.5    33.1      1,035.6 29.4      513.1    10.5      583.5    25.2      962.1    20.2      
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 169.5 73.9 128.7 140.6 59.9 77.6 187.2 69.8 132.0 235.8 184.6 253.7 479.2 855.3 1,136.3

Min 0.0 0.5 59.0 17.1 0.0 0.0 22.1 0.0 16.2 38.4 5.0 0.0 121.6 138.6 260.2

Avg 73.7 24.0 79.5 75.0 21.0 16.7 60.2 13.4 79.3 156.1 97.1 121.0 265.8 551.2 817.1

S.D. 51.6 22.8 21.3 44.1 22.7 27.0 51.7 20.0 40.6 61.7 62.2 84.4 111.4 231.3 287.7

Top1 169.5 73.9 128.7 140.6 59.9 77.6 187.2 69.8 132.0 235.8 184.6 253.7 479.2 855.3 1,136.3

Top2 113.2 47.7 100.7 133.9 58.0 56.6 103.1 22.3 121.8 225.0 181.2 228.8 398.0 729.1 1,112.2

Top3 111.8 39.9 96.3 102.0 38.5 32.4 89.0 16.8 112.2 224.2 158.4 202.2 343.5 729.0 1,087.9

Top4 111.6 34.7 83.9 93.3 27.5 5.0 84.5 12.2 112.2 187.2 139.4 164.3 289.4 714.2 1,018.4

Top5 80.6 19.9 73.0 93.0 20.4 4.2 36.0 10.0 97.5 173.7 92.5 140.5 281.0 678.1 938.1

Worst5 58.8 12.7 71.6 57.6 4.1 3.1 32.2 4.3 72.1 151.8 74.2 91.2 260.0 608.7 863.7

Worst4 53.7 10.1 64.7 54.1 2.7 1.9 25.8 4.2 69.7 120.7 73.6 84.9 193.0 410.3 589.4

Worst3 36.2 8.0 62.6 21.5 0.0 0.0 24.5 0.2 28.4 120.6 54.3 56.8 161.3 337.7 571.6

Worst2 0.0 0.8 62.2 20.0 0.0 0.0 23.6 0.0 27.5 87.9 13.3 13.9 134.8 245.9 530.8

Worst1 0.0 0.5 59.0 17.1 0.0 0.0 22.1 0.0 16.2 38.4 5.0 0.0 121.6 138.6 260.2

Max 183.5 40.1 108.7 181.8 109.2 101.0 204.1 82.0 161.3 327.0 267.3 354.6 623.9 1,135.3 1,601.8

Min 0.0 0.0 52.8 35.8 0.0 0.0 4.6 0.0 24.1 41.3 0.0 0.0 144.4 146.0 322.7

Avg 88.6 10.0 74.7 110.0 32.0 26.2 50.7 13.0 92.0 198.8 140.5 165.7 306.6 695.5 1,002.1

S.D. 59.1 11.2 13.2 46.5 38.3 31.6 58.2 21.4 47.7 86.6 83.8 120.2 134.8 326.4 396.1

Top1 183.5 40.1 108.7 181.8 109.2 101.0 204.1 82.0 161.3 327.0 267.3 354.6 623.9 1,135.3 1,601.8

Top2 176.1 38.8 102.7 176.9 107.8 100.3 202.5 70.8 155.4 306.0 267.2 328.9 607.7 1,083.8 1,580.3

Top3 164.0 24.5 88.9 168.5 107.2 90.8 119.0 39.4 154.3 304.3 249.5 317.5 518.0 1,051.0 1,554.0

Top4 162.8 24.0 87.0 162.8 96.9 83.7 106.8 26.8 144.4 303.6 249.3 305.5 474.6 1,022.6 1,476.2

Top5 155.7 12.0 86.4 157.3 66.8 39.0 93.5 15.9 143.9 297.7 247.9 305.4 403.4 1,001.6 1,443.9

Worst5 20.8 0.0 66.1 60.2 1.0 9.4 7.3 0.0 28.8 90.3 63.2 36.5 177.9 313.0 623.8

Worst4 19.0 0.0 57.9 60.1 0.7 9.0 5.0 0.0 27.2 88.3 33.8 0.0 174.1 277.5 571.0

Worst3 15.7 0.0 57.0 42.7 0.6 3.8 4.8 0.0 26.6 84.7 32.0 0.0 157.6 250.0 395.3

Worst2 0.0 0.0 54.5 39.2 0.5 0.0 4.8 0.0 25.7 42.3 0.0 0.0 145.3 148.6 323.9

Worst1 0.0 0.0 52.8 35.8 0.0 0.0 4.6 0.0 24.1 41.3 0.0 0.0 144.4 146.0 322.7

Max 334.6 69.9 96.9 163.1 53.2 48.0 118.3 5.2 159.1 382.7 359.4 342.4 397.2 1,607.3 1,964.6

Min 44.6 8.0 50.7 32.3 0.2 3.4 0.0 0.0 21.7 79.1 54.2 0.0 113.4 219.9 345.2

Avg 186.2 41.8 73.2 85.7 13.6 13.6 30.8 0.8 110.8 285.2 259.2 198.4 217.8 1,081.6 1,299.5

S.D. 99.4 21.7 12.0 30.4 18.0 11.1 40.2 1.7 44.1 102.1 96.2 109.7 82.5 445.0 485.2

Top1 334.6 69.9 96.9 163.1 53.2 48.0 118.3 5.2 159.1 382.7 359.4 342.4 397.2 1,607.3 1,964.6

Top2 330.9 69.3 95.6 132.4 51.5 45.5 116.3 4.6 157.5 380.4 348.1 337.1 380.3 1,583.5 1,938.8

Top3 314.0 65.1 84.8 112.6 50.5 18.4 114.2 4.2 151.1 379.8 341.2 297.0 357.3 1,505.1 1,816.2

Top4 303.7 63.9 82.7 109.3 50.3 17.8 112.0 3.7 145.8 368.0 341.0 290.5 355.3 1,454.1 1,761.6

Top5 274.5 63.1 82.2 105.0 20.6 15.0 38.5 0.6 142.6 363.2 340.2 276.4 294.1 1,422.8 1,742.8

Worst5 57.0 10.6 66.9 54.9 0.7 7.7 2.9 0.0 91.1 232.4 216.2 100.2 146.8 750.3 936.2

Worst4 56.0 10.5 56.9 53.5 0.4 4.0 1.7 0.0 26.6 90.4 82.8 0.0 135.3 277.9 572.0

Worst3 53.2 10.2 52.6 50.6 0.3 3.8 1.1 0.0 24.7 85.3 72.1 0.0 125.4 240.5 474.7

Worst2 46.2 8.4 51.5 33.7 0.2 3.6 0.4 0.0 23.0 81.5 57.0 0.0 116.5 231.3 366.7

Worst1 44.6 8.0 50.7 32.3 0.2 3.4 0.0 0.0 21.7 79.1 54.2 0.0 113.4 219.9 345.2

(  . .)
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 13.1 0.0 64.5 218.4 197.3 184.7 151.0 81.3 127.2 115.6 87.9 81.7 795.4 355.6 1,091.0

Min 0.0 0.0 0.1 104.7 0.0 0.0 11.3 19.2 24.0 10.4 0.0 0.0 247.2 48.0 412.0

Avg 2.7 0.0 28.1 158.9 83.0 56.3 65.4 47.5 73.4 56.0 39.8 22.2 439.2 194.0 633.2

S.D. 4.9 0.0 19.7 38.4 59.6 58.3 39.5 20.6 39.9 35.2 27.2 22.7 165.3 107.7 219.5

Top1 13.1 0.0 64.5 218.4 197.3 184.7 151.0 81.3 127.2 115.6 87.9 81.7 795.4 355.6 1,091.0

Top2 10.8 0.0 49.5 215.2 144.6 127.0 107.0 66.7 124.2 104.5 82.0 33.1 692.6 345.4 850.7

Top3 5.5 0.0 48.1 190.0 126.0 92.5 88.2 64.8 123.7 77.7 58.5 31.4 474.3 295.6 829.9

Top4 0.0 0.0 37.3 179.5 104.4 59.5 80.0 59.0 98.5 71.2 42.0 26.4 468.0 232.0 700.0

Top5 0.0 0.0 26.9 158.9 101.2 52.2 60.7 53.6 75.9 61.7 40.3 22.2 392.0 228.0 676.3

Worst5 0.0 0.0 20.2 151.5 53.9 29.7 52.1 47.4 63.1 47.3 31.3 13.9 374.7 158.0 542.2

Worst4 0.0 0.0 18.3 133.6 48.8 24.7 43.3 31.1 50.1 43.5 25.8 13.4 364.0 150.1 483.4

Worst3 0.0 0.0 10.5 132.5 39.4 1.2 35.6 27.7 28.5 15.8 24.9 7.8 330.8 105.6 424.4

Worst2 0.0 0.0 9.7 110.8 10.9 0.0 30.2 19.6 27.7 13.2 10.9 0.0 314.7 49.7 413.1

Worst1 0.0 0.0 0.1 104.7 0.0 0.0 11.3 19.2 24.0 10.4 0.0 0.0 247.2 48.0 412.0

Max 23.6 2.0 83.9 228.4 196.5 175.4 152.6 72.3 173.1 160.0 152.7 99.1 844.2 566.1 1,323.1

Min 0.0 0.0 0.0 129.7 12.1 1.6 8.1 19.2 51.2 34.9 27.9 10.2 240.2 137.6 427.1

Avg 6.2 0.6 39.8 158.7 79.6 51.1 49.7 38.5 103.1 88.4 74.1 43.1 417.3 315.6 732.8

S.D. 7.3 0.6 24.1 32.6 50.5 49.0 34.6 13.7 41.3 38.4 38.7 27.6 152.1 142.6 246.5

Top1 23.6 2.0 83.9 228.4 196.5 175.4 152.6 72.3 173.1 160.0 152.7 99.1 844.2 566.1 1,323.1

Top2 20.3 1.9 75.5 219.7 176.6 165.1 128.6 63.8 170.2 142.2 144.6 85.0 767.0 515.8 1,162.0

Top3 16.8 1.5 68.4 218.8 124.3 119.3 88.7 55.5 150.2 138.4 127.5 79.8 654.1 504.4 1,062.9

Top4 16.8 1.5 67.9 204.1 122.6 118.4 79.9 55.4 150.2 133.7 120.3 72.9 617.1 478.9 995.1

Top5 14.6 1.2 66.1 198.5 122.5 107.9 74.0 48.1 145.7 127.4 117.0 72.0 502.7 452.8 942.0

Worst5 0.0 0.1 12.6 135.4 13.3 9.6 22.7 22.9 54.9 45.3 31.1 15.3 305.1 146.2 491.0

Worst4 0.0 0.1 11.5 135.2 12.9 9.4 22.4 22.3 53.7 44.7 29.3 14.7 284.1 145.5 489.5

Worst3 0.0 0.0 2.9 133.2 12.3 7.7 22.0 21.2 52.8 42.9 28.4 14.2 281.6 142.5 489.3

Worst2 0.0 0.0 0.0 133.0 12.3 3.4 10.7 20.4 51.8 38.9 28.1 13.7 263.2 142.5 482.3

Worst1 0.0 0.0 0.0 129.7 12.1 1.6 8.1 19.2 51.2 34.9 27.9 10.2 240.2 137.6 427.1

Max 24.1 2.0 70.6 218.0 167.8 192.3 123.6 59.1 148.0 137.1 113.9 102.5 733.3 465.1 1,120.9

Min 0.0 0.0 7.1 115.0 10.6 3.2 7.6 17.9 43.8 37.8 24.7 10.1 223.6 122.3 403.5

Avg 7.4 0.7 44.3 151.9 80.0 61.5 46.1 34.3 101.8 92.4 65.6 54.7 418.1 322.7 740.8

S.D. 8.0 0.6 18.9 32.3 45.4 54.7 30.6 12.0 34.2 33.0 27.0 30.5 145.2 120.8 218.9

Top1 24.1 2.0 70.6 218.0 167.8 192.3 123.6 59.1 148.0 137.1 113.9 102.5 733.3 465.1 1,120.9

Top2 21.4 2.0 68.3 207.9 161.7 190.3 118.8 56.5 145.0 134.5 112.7 95.6 706.9 458.6 1,083.8

Top3 18.5 1.6 62.8 199.6 131.1 122.1 81.3 55.6 143.6 133.1 94.1 93.2 663.9 454.2 1,049.9

Top4 18.2 1.5 61.3 197.3 125.6 118.1 80.0 55.0 136.7 126.4 93.3 92.5 657.0 451.1 1,035.3

Top5 17.3 1.5 61.2 189.9 110.8 118.1 74.1 41.9 136.3 125.6 89.3 85.7 502.1 448.3 956.3

Worst5 0.0 0.3 24.8 123.2 38.4 23.0 23.2 23.2 55.8 48.3 31.1 14.5 280.9 155.6 492.6

Worst4 0.0 0.1 24.6 119.6 12.8 9.0 22.8 23.2 51.2 45.3 29.0 13.5 268.2 146.4 478.7

Worst3 0.0 0.1 22.9 117.1 12.3 8.6 22.4 21.4 49.1 41.1 26.5 12.6 261.4 130.2 449.6

Worst2 0.0 0.0 7.3 116.6 12.1 3.4 8.1 19.0 46.6 38.6 26.2 12.2 241.9 122.6 421.5

Worst1 0.0 0.0 7.1 115.0 10.6 3.2 7.6 17.9 43.8 37.8 24.7 10.1 223.6 122.3 403.5

(  . .)
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 2.5 85.8 98.4 29.4 0.0 0.0 2.1 0.1 1.3 2.0 6.3 16.0 105.6 92.9 133.0

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 4.5

Avg 1.3 17.6 25.5 4.1 0.0 0.0 0.2 0.0 0.1 0.3 1.2 6.1 29.8 26.5 56.2

S.D. 1.0 29.7 34.3 9.6 0.0 0.0 0.6 0.0 0.4 0.6 2.0 5.0 38.5 29.6 51.5

Top1 2.5 85.8 98.4 29.4 0.0 0.0 2.1 0.1 1.3 2.0 6.3 16.0 105.6 92.9 133.0

Top2 2.5 62.9 76.2 15.4 0.0 0.0 0.0 0.0 0.2 0.2 3.6 14.1 98.4 74.8 129.5

Top3 2.3 26.7 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 8.9 40.0 31.1 121.7

Top4 2.0 11.4 37.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 6.2 37.1 17.4 84.2

Top5 1.5 6.5 19.4 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 5.4 19.4 16.7 45.4

Worst5 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.5 9.4 14.1 34.2

Worst4 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 9.6 14.1

Worst3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 8.3 9.6

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 5.4 5.4

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 4.5

Max 0.0 10.5 104.0 0.0 0.0 0.0 50.7 3.6 7.5 1.1 0.7 26.5 104.0 26.9 104.4

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3

Avg 0.0 0.4 16.1 0.0 0.0 0.0 3.5 0.4 0.6 0.0 0.4 4.7 20.1 6.2 26.2

S.D. 0.0 2.1 28.2 0.0 0.0 0.0 11.5 1.0 1.6 0.2 0.2 8.6 31.0 8.8 31.5

Top1 0.0 10.5 104.0 0.0 0.0 0.0 50.7 3.6 7.5 1.1 0.7 26.5 104.0 26.9 104.4

Top2 0.0 0.0 80.3 0.0 0.0 0.0 29.6 2.9 3.4 0.0 0.7 26.5 80.3 26.6 81.0

Top3 0.0 0.0 48.2 0.0 0.0 0.0 7.2 1.6 2.2 0.0 0.7 20.1 79.9 20.5 80.1

Top4 0.0 0.0 48.1 0.0 0.0 0.0 0.0 1.3 0.9 0.0 0.7 19.5 55.4 20.1 75.0

Top5 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.8 0.5 0.0 0.7 6.4 48.1 18.7 56.2

Worst5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.4 0.7

Worst4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.4 0.6

Worst3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 0.4

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3

Max 0.0 0.0 0.0 0.0 0.0 0.0 46.4 6.2 1.4 0.1 0.8 25.9 46.4 26.3 46.7

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Avg 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.5 0.1 0.0 0.4 5.9 2.8 6.3 9.1

S.D. 0.0 0.0 0.0 0.0 0.0 0.0 9.5 1.7 0.3 0.0 0.2 9.9 9.6 9.9 12.4

Top1 0.0 0.0 0.0 0.0 0.0 0.0 46.4 6.2 1.4 0.1 0.8 25.9 46.4 26.3 46.7

Top2 0.0 0.0 0.0 0.0 0.0 0.0 7.6 5.9 0.0 0.1 0.7 25.5 7.6 25.7 26.3

Top3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 24.4 6.2 24.8 25.7

Top4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 24.0 5.9 24.8 24.8

Top5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 22.8 0.0 22.8 24.8

Worst5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 0.3

Worst4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 0.3

Worst3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(  . .)
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 0.0 0.0 0.0 0.0 0.0 0.0 103.8 65.5 25.3 0.0 0.0 0.0 103.8 25.3 129.1

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Avg 0.0 0.0 0.0 0.0 0.0 0.0 12.6 6.0 2.3 0.0 0.0 0.0 18.6 2.3 20.9

S.D. 0.0 0.0 0.0 0.0 0.0 0.0 32.0 19.7 7.6 0.0 0.0 0.0 41.3 7.6 46.8

Top1 0.0 0.0 0.0 0.0 0.0 0.0 103.8 65.5 25.3 0.0 0.0 0.0 103.8 25.3 129.1

Top2 0.0 0.0 0.0 0.0 0.0 0.0 34.9 0.0 0.0 0.0 0.0 0.0 100.3 0.0 100.3

Top3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Top4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Top5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Max 0.0 0.0 0.0 0.0 0.0 0.0 96.8 91.6 30.4 0.0 0.0 0.0 96.8 30.4 126.0

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Avg 0.0 0.0 0.0 0.0 0.0 0.0 3.9 35.9 11.4 0.0 0.0 0.0 37.3 11.4 48.7

S.D. 0.0 0.0 0.0 0.0 0.0 0.0 19.4 41.7 14.2 0.0 0.0 0.0 43.2 14.2 48.9

Top1 0.0 0.0 0.0 0.0 0.0 0.0 96.8 91.6 30.4 0.0 0.0 0.0 96.8 30.4 126.0

Top2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 89.5 30.2 0.0 0.0 0.0 91.6 30.2 121.8

Top3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 87.4 30.2 0.0 0.0 0.0 89.5 30.2 116.3

Top4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.2 29.9 0.0 0.0 0.0 87.4 29.9 114.8

Top5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 84.9 29.2 0.0 0.0 0.0 86.2 29.2 108.5

Worst5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Max 0.0 0.0 0.0 0.0 0.0 0.0 3.7 92.1 30.2 0.0 0.0 0.0 92.1 30.2 102.3

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Avg 0.0 0.0 0.0 0.0 0.0 0.0 0.2 22.4 3.1 0.0 0.0 0.0 22.6 3.1 25.7

S.D. 0.0 0.0 0.0 0.0 0.0 0.0 0.8 36.0 8.4 0.0 0.0 0.0 36.2 8.4 41.3

Top1 0.0 0.0 0.0 0.0 0.0 0.0 3.7 92.1 30.2 0.0 0.0 0.0 92.1 30.2 102.3

Top2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83.5 28.7 0.0 0.0 0.0 83.5 28.7 101.9

Top3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.0 9.7 0.0 0.0 0.0 79.3 9.7 93.7

Top4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.6 5.8 0.0 0.0 0.0 79.0 5.8 85.1

Top5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 73.6 0.0 0.0 0.0 0.0 73.6 0.0 83.5

Worst5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(  . .)
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 32.4 12.3 1.8 7.9 24.3 0.0 0.5 21.0 9.7 10.0 25.2 34.8 55.4 114.3 169.7

Min 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.1 17.0 0.0 53.5 53.5

Avg 25.0 2.7 0.2 1.8 8.5 0.0 0.0 4.2 1.6 4.9 18.7 25.6 14.7 78.6 93.3

S.D. 6.8 4.5 0.5 2.7 8.4 0.0 0.1 7.5 2.9 3.1 5.1 5.7 17.3 15.7 30.6

Top1 32.4 12.3 1.8 7.9 24.3 0.0 0.5 21.0 9.7 10.0 25.2 34.8 55.4 114.3 169.7

Top2 30.7 9.7 0.0 5.9 20.7 0.0 0.0 12.7 3.6 6.8 25.1 32.1 39.2 86.3 118.4

Top3 30.7 5.8 0.0 3.0 13.9 0.0 0.0 12.6 2.5 6.8 23.1 30.6 13.9 86.2 98.3

Top4 29.6 2.2 0.0 1.5 10.4 0.0 0.0 0.0 1.5 6.8 23.1 29.2 12.7 84.4 97.1

Top5 28.3 0.0 0.0 1.1 9.0 0.0 0.0 0.0 0.4 6.1 20.0 27.1 12.0 80.0 90.5

Worst5 26.6 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 5.8 17.3 23.7 9.4 79.1 86.2

Worst4 24.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 4.0 15.2 21.2 7.6 70.9 84.8

Worst3 17.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 15.0 20.9 0.9 66.5 72.0

Worst2 16.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.7 19.4 0.0 64.4 67.5

Worst1 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.1 17.0 0.0 53.5 53.5

Max 43.1 44.3 22.4 3.7 0.0 0.0 0.0 29.3 37.6 10.8 10.9 34.6 34.6 165.8 200.5

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.3 0.0 35.8 35.8

Avg 28.7 27.8 6.6 0.5 0.0 0.0 0.0 3.7 8.9 7.3 9.0 28.9 10.7 110.5 121.2

S.D. 11.7 15.4 7.2 1.0 0.0 0.0 0.0 8.3 13.0 3.6 2.8 4.1 10.3 35.6 43.1

Top1 43.1 44.3 22.4 3.7 0.0 0.0 0.0 29.3 37.6 10.8 10.9 34.6 34.6 165.8 200.5

Top2 42.8 44.1 22.2 2.3 0.0 0.0 0.0 27.3 35.8 10.7 10.8 33.5 32.3 160.3 192.6

Top3 40.9 44.0 16.3 2.2 0.0 0.0 0.0 12.0 27.8 10.6 10.7 32.8 22.4 157.3 168.4

Top4 38.2 42.0 16.2 1.9 0.0 0.0 0.0 11.4 26.8 10.5 10.4 32.7 22.2 153.5 164.0

Top5 35.9 41.6 13.5 1.0 0.0 0.0 0.0 10.3 22.6 10.4 10.3 32.5 16.9 145.9 161.8

Worst5 27.7 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 8.6 24.0 0.0 87.8 87.8

Worst4 9.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 8.4 23.6 0.0 62.2 62.2

Worst3 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 8.2 23.3 0.0 62.1 62.1

Worst2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.7 0.0 36.8 36.8

Worst1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.3 0.0 35.8 35.8

Max 43.8 45.0 17.7 3.2 0.0 0.0 0.0 14.6 28.8 11.0 11.1 34.3 27.2 143.4 170.6

Min 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.3 20.1 0.6 27.3 28.3

Avg 25.5 25.6 5.6 1.2 0.0 0.0 0.0 1.2 7.0 7.2 8.8 28.3 8.0 102.3 110.3

S.D. 14.4 16.0 6.5 0.6 0.0 0.0 0.0 3.7 9.7 3.4 2.7 4.5 8.2 33.8 39.2

Top1 43.8 45.0 17.7 3.2 0.0 0.0 0.0 14.6 28.8 11.0 11.1 34.3 27.2 143.4 170.6

Top2 43.4 44.6 16.8 3.0 0.0 0.0 0.0 11.2 25.3 10.4 10.8 33.3 22.1 132.5 152.5

Top3 38.4 44.0 16.3 2.0 0.0 0.0 0.0 2.7 20.9 10.4 10.4 33.1 18.8 130.5 138.5

Top4 38.2 39.8 16.2 1.3 0.0 0.0 0.0 0.3 19.8 10.4 10.2 32.2 17.8 127.0 137.4

Top5 33.7 38.8 11.7 1.3 0.0 0.0 0.0 0.0 17.0 10.3 10.1 32.1 17.3 124.7 137.1

Worst5 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 4.0 8.5 22.5 1.0 51.9 52.7

Worst4 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 1.8 8.2 21.6 1.0 51.7 52.6

Worst3 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 1.6 7.5 21.4 0.7 51.6 52.3

Worst2 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.7 21.1 0.7 29.0 30.1

Worst1 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.3 20.1 0.6 27.3 28.3

(  . .)
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 195.6 123.0 170.2 314.5 256.2 262.3 294.1 134.6 239.4 348.5 290.8 362.6 1,211.8 1,364.8 2,304.9

Min 27.8 0.8 82.2 135.7 31.6 0.0 35.8 31.9 56.0 58.5 20.8 32.8 498.3 280.6 778.9

Avg 102.7 44.3 133.2 239.8 112.5 73.1 138.5 71.1 156.7 217.2 156.8 174.8 768.1 852.6 1,620.7

S.D. 51.9 42.0 29.5 64.1 71.5 81.6 81.4 29.8 60.7 88.2 82.7 99.2 249.2 324.5 459.6

Top1 195.6 123.0 170.2 314.5 256.2 262.3 294.1 134.6 239.4 348.5 290.8 362.6 1,211.8 1,364.8 2,304.9

Top2 145.9 115.4 165.3 311.6 194.9 183.6 242.2 107.4 238.1 312.8 236.6 280.0 1,183.8 1,093.0 2,239.2

Top3 141.1 73.9 153.8 293.9 172.1 92.5 226.3 89.3 197.7 302.9 210.0 253.5 874.3 1,044.0 2,042.3

Top4 140.8 41.2 152.3 288.2 129.5 62.1 145.2 79.0 195.8 263.0 204.5 211.0 833.6 1,041.9 1,733.1

Top5 113.8 39.9 144.0 287.2 116.6 61.4 138.7 71.8 192.0 240.5 199.7 197.4 816.6 994.6 1,664.4

Worst5 93.1 27.2 133.4 225.6 65.9 51.5 90.9 57.4 134.3 199.7 135.0 140.1 620.4 858.5 1,530.4

Worst4 92.3 16.0 129.9 213.0 53.9 28.9 88.1 53.0 126.0 179.5 131.8 135.8 608.0 732.9 1,442.2

Worst3 56.0 15.0 112.0 172.9 52.4 5.0 84.4 51.8 114.8 133.2 109.4 115.9 550.4 608.6 1,246.0

Worst2 29.9 8.0 84.9 158.7 48.8 1.2 75.5 47.9 83.0 131.0 33.3 43.7 513.1 380.3 1,196.9

Worst1 27.8 0.8 82.2 135.7 31.6 0.0 35.8 31.9 56.0 58.5 20.8 32.8 498.3 280.6 778.9

Max 222.1 78.2 241.0 365.4 303.6 275.7 343.5 232.6 335.2 470.1 397.2 462.5 1,465.9 1,777.5 3,203.3

Min 9.0 0.1 63.1 175.3 13.4 12.6 15.4 22.9 82.2 93.8 38.8 40.0 518.8 384.6 903.4

Avg 123.4 38.8 137.2 269.2 111.6 77.3 107.7 91.4 216.0 294.6 224.0 242.4 794.4 1,139.2 1,933.5

S.D. 66.6 22.1 43.1 56.2 76.4 76.0 87.9 54.1 82.1 115.6 104.5 134.0 278.7 451.1 631.2

Top1 222.1 78.2 241.0 365.4 303.6 275.7 343.5 232.6 335.2 470.1 397.2 462.5 1,465.9 1,777.5 3,203.3

Top2 216.0 75.7 223.9 354.1 273.6 266.1 282.4 178.5 322.9 431.5 349.8 429.6 1,425.8 1,707.3 2,975.0

Top3 209.9 64.7 188.0 351.0 228.1 210.1 271.6 143.2 307.1 431.0 346.4 408.6 1,361.4 1,586.3 2,947.7

Top4 208.4 63.9 183.2 326.8 216.7 202.1 235.4 139.9 293.7 406.2 345.4 404.3 1,247.0 1,583.2 2,684.9

Top5 201.1 55.9 166.5 324.7 167.2 107.9 152.8 138.0 292.9 402.8 339.1 386.8 904.2 1,535.6 2,611.5

Worst5 51.1 20.3 101.5 194.2 49.7 27.3 41.4 38.8 104.0 144.4 103.2 110.9 591.2 561.0 1,300.7

Worst4 51.0 0.5 88.3 193.2 49.1 26.4 40.6 37.7 102.9 143.6 83.1 52.0 573.3 553.8 1,220.9

Worst3 46.9 0.4 88.3 187.9 13.7 20.9 27.2 37.1 100.3 127.1 72.1 44.8 554.5 526.9 1,118.1

Worst2 9.5 0.1 76.0 176.6 13.4 14.2 18.9 31.4 98.5 98.2 45.7 44.0 537.1 414.0 1,044.2

Worst1 9.0 0.1 63.1 175.3 13.4 12.6 15.4 22.9 82.2 93.8 38.8 40.0 518.8 384.6 903.4

Max 382.2 116.9 172.3 331.7 221.1 210.8 241.9 152.3 315.5 499.2 434.5 442.5 1,168.0 2,107.0 3,250.5

Min 79.0 22.4 66.6 152.4 11.3 15.7 8.5 23.2 85.6 117.0 88.4 34.4 384.9 465.3 901.2

Avg 219.1 68.2 123.1 238.8 93.6 75.1 79.3 59.2 222.8 384.8 333.8 287.4 669.2 1,516.0 2,185.2

S.D. 102.5 23.8 26.3 51.5 57.2 60.3 72.7 40.2 66.6 128.5 114.0 132.7 231.8 527.0 671.1

Top1 382.2 116.9 172.3 331.7 221.1 210.8 241.9 152.3 315.5 499.2 434.5 442.5 1,168.0 2,107.0 3,250.5

Top2 377.2 115.8 168.6 313.9 212.0 208.1 240.6 129.7 303.7 489.1 433.5 435.9 1,136.0 2,082.5 3,216.1

Top3 324.0 101.1 153.2 301.8 162.2 170.2 230.8 125.4 278.8 485.7 433.3 422.0 1,109.1 1,966.5 3,067.4

Top4 323.8 97.8 150.9 295.3 159.7 163.6 197.6 117.0 272.5 480.7 419.2 394.0 1,092.6 1,931.4 2,973.1

Top5 321.3 84.4 145.5 291.5 134.3 121.7 112.7 103.6 261.5 475.6 409.8 393.4 746.0 1,898.2 2,663.2

Worst5 91.4 49.4 100.8 175.8 38.6 26.9 25.4 26.4 163.4 289.3 255.3 190.3 489.1 1,039.8 1,605.8

Worst4 89.6 39.9 100.8 174.4 33.4 19.6 25.3 25.2 108.0 135.8 123.1 50.9 438.9 569.6 1,237.1

Worst3 87.6 37.8 94.7 171.4 28.7 18.7 24.3 24.4 90.9 134.6 106.3 42.8 435.9 493.9 1,031.1

Worst2 82.9 36.3 67.9 161.7 13.7 16.4 18.9 24.1 90.8 127.8 92.8 36.7 395.0 484.4 1,030.9

Worst1 79.0 22.4 66.6 152.4 11.3 15.7 8.5 23.2 85.6 117.0 88.4 34.4 384.9 465.3 901.2

(  . .)



-78 

 2-27  

 
 

2.4  

 

 

  13,576.5  . . 

 5.6 %  14,580.6  . .

 13.4 %  

 9,015.6  . .  0.4 % 

 4,561.0  . .  17.7 % 

 7,883.9  . .  -12.2 % 

 5,016.7  . .  29.5 % 

 

% % % % % %

479.2    855.3    1,136.3 623.9    30.2   1,135.3 32.7       1,601.8 41.0      144.4    69.9-   1,607.3 87.9       1,964.6 72.9   

121.6    138.6    260.2    144.4    18.7   146.0    5.4         322.7    24.0      397.2    226.5 219.9    58.7       345.2    32.7   

265.8    551.2    817.1    306.6    15.3   695.5    26.2       1,002.1 22.6      113.4    57.4-   1,081.6 96.2       1,299.5 59.0   

S.D. 111.4    231.3    287.7    134.8    21.0   326.4    41.1       396.1    37.7      217.8    95.6   445.0    92.4       485.2    68.6   

795.4    355.6    1,091.0 844.2    6.1     566.1    59.2       1,323.1 21.3      733.3    7.8-     465.1    30.8       1,120.9 2.7     

247.2    48.0      412.0    240.2    2.8-     137.6    186.7      427.1    3.7       223.6    9.6-     122.3    154.8      403.5    2.1-     

439.2    194.0    633.2    417.3    5.0-     315.6    62.7       732.8    15.7      418.1    4.8-     322.7    66.3       740.8    17.0   

S.D. 165.3    107.7    219.5    152.1    8.0-     142.6    32.5       246.5    12.3      145.2    12.1-   120.8    12.2       218.9    0.3-     

105.6    92.9      133.0    104.0    1.4-     26.9      71.1-       104.4    21.5-      46.4      56.1-   26.3      71.7-       46.7      64.9-   

-       4.5       4.5       -       -     0.2       -         0.3       -       7.6       -     25.7      -         -       -     

29.8      26.5      56.2      20.1      32.6-   6.2       76.6-       26.2      53.3-      6.2       79.2-   24.8      6.2-         9.1       83.9-   

S.D. 38.5      29.6      51.5      31.0      19.6-   8.8       70.3-       31.5      38.8-      5.9       84.6-   24.8      16.2-       12.4      75.8-   

103.8    25.3      129.1    96.8      6.7-     30.4      20.0       126.0    2.4-       92.1      11.2-   30.2      19.5       102.3    20.8-   

-       -       -       -       -     -       -         -       -       -       -     -       -         -       -     

18.6      2.3       20.9      37.3      101.2 11.4      393.6      48.7      133.5    22.6      21.6   3.1       34.9       25.7      23.1   

S.D. 41.3      7.6       46.8      43.2      4.6     14.2      86.1       48.9      4.3       36.2      12.2-   8.4       10.5       41.3      11.8-   

55.4      114.3    169.7    34.6      37.5-   165.8    45.0       200.5    18.1      27.2      50.9-   143.4    25.4       170.6    0.5     

-       53.5      53.5      -       -     35.8      -         35.8      -       0.6       -     27.3      -         28.3      -     

14.7      78.6      93.3      10.7      27.1-   110.5    40.6       121.2    29.9      8.0       45.6-   102.3    30.1       110.3    18.2   

S.D. 17.3      15.7      30.6      10.3      40.6-   35.6      126.5      43.1      40.8      8.2       52.4-   33.8      115.4      39.2      28.0   

1,211.8 1,364.8 2,304.9 1,465.9 21.0   1,777.5 30.2       3,203.3 39.0      1,168.0 3.6-     2,107.0 54.4       3,250.5 41.0   

498.3    280.6    778.9    518.8    4.1     384.6    37.1       903.4    16.0      384.9    22.8-   465.3    65.9       901.2    15.7   

768.1    852.6    1,620.7 794.4    3.4     1,139.2 33.6       1,933.5 19.3      669.2    12.9-   1,516.0 77.8       2,185.2 34.8   

S.D. 249.2    324.5    459.6    278.7    11.8   451.1    39.0       631.2    37.3      231.8    7.0-     527.0    62.4       671.1    46.0   
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. . . . . . . . . . . . . . . . . . . . . . . .

Max 1,003.0 1,439.5 1,778.3 1,780.9 3,536.6 5,604.3 1,879.3 806.1 635.0 833.4 908.0 1,012.6 13,622.9 5,472.4 17,789.0

Min 213.4 513.5 416.3 381.4 1,001.0 1,137.3 465.6 394.4 186.2 199.4 255.5 323.4 4,564.2 2,112.5 6,676.7

Avg 699.2 901.0 948.3 961.0 2,211.0 3,125.4 1,153.2 585.0 416.5 490.5 641.1 726.0 8,983.8 3,874.4 12,858.2

S.D. 243.4 281.2 457.9 346.5 975.2 1,350.6 481.1 134.8 150.0 192.0 202.6 214.3 3,107.1 994.5 3,814.6

Top1 1,003.0 1,439.5 1,778.3 1,780.9 3,536.6 5,604.3 1,879.3 806.1 635.0 833.4 908.0 1,012.6 13,622.9 5,472.4 17,789.0

Top2 981.4 1,328.2 1,618.7 1,163.6 3,210.6 4,561.6 1,658.4 725.6 620.4 717.9 858.6 912.4 12,692.7 4,953.9 16,838.7

Top3 960.8 1,010.7 1,366.5 1,004.0 3,126.3 4,545.5 1,592.9 684.2 509.2 697.5 805.1 887.2 11,731.9 4,729.8 16,461.7

Top4 842.0 995.8 910.1 997.0 3,120.1 3,621.9 1,505.6 672.4 495.8 547.5 802.3 872.0 10,957.5 4,166.1 15,257.0

Top5 764.9 917.9 901.5 978.9 2,964.7 2,973.4 1,414.3 640.6 481.3 472.1 674.0 834.9 9,784.6 4,146.0 14,381.2

Worst5 611.1 780.4 834.0 962.7 1,563.8 2,779.6 980.7 579.3 386.1 423.7 621.1 659.5 7,714.8 3,855.9 11,236.1

Worst4 552.0 747.1 801.4 936.7 1,488.8 2,535.2 969.7 477.6 374.3 370.7 575.9 651.5 7,344.9 3,423.6 10,965.8

Worst3 536.2 724.9 502.7 773.9 1,321.7 2,113.6 629.0 449.4 293.9 334.8 477.1 505.2 6,530.2 3,251.0 10,386.1

Worst2 512.1 635.8 442.5 626.1 1,108.5 1,628.4 596.4 423.0 203.1 333.3 402.9 498.5 4,597.4 2,615.8 7,213.1

Worst1 213.4 513.5 416.3 381.4 1,001.0 1,137.3 465.6 394.4 186.2 199.4 255.5 323.4 4,564.2 2,112.5 6,676.7

Max 1,184.0 2,150.7 2,405.1 1,645.0 2,306.3 3,321.7 2,183.4 1,068.6 859.8 846.6 766.8 1,382.6 10,666.7 5,530.4 15,904.7

Min 708.8 855.2 1,012.7 743.2 1,129.7 1,307.1 534.7 350.4 70.2 124.9 303.0 511.2 6,505.9 3,461.8 10,453.7

Avg 931.8 1,608.9 1,702.1 1,177.2 1,679.8 2,481.2 1,408.4 566.8 357.7 349.5 487.7 825.3 9,015.6 4,561.0 13,576.5

S.D. 139.9 368.5 386.8 219.0 330.6 427.4 391.3 206.2 172.3 183.7 118.8 205.4 926.7 576.0 1,299.7

Top1 1,184.0 2,150.7 2,405.1 1,645.0 2,306.3 3,321.7 2,183.4 1,068.6 859.8 846.6 766.8 1,382.6 10,666.7 5,530.4 15,904.7

Top2 1,176.8 2,111.1 2,336.2 1,529.1 2,281.0 3,250.4 2,029.4 954.8 584.6 807.2 656.7 1,238.0 10,099.9 5,367.2 15,177.3

Top3 1,131.0 2,111.1 2,299.5 1,421.6 2,278.3 2,792.6 1,905.4 832.0 498.5 624.3 655.2 1,186.1 10,035.9 5,238.1 15,069.3

Top4 1,111.7 1,961.4 2,098.4 1,414.5 2,012.9 2,778.2 1,811.0 815.0 482.9 548.6 612.1 950.8 9,830.0 5,197.8 14,953.7

Top5 1,072.9 1,950.2 2,094.6 1,389.5 1,979.3 2,742.5 1,793.0 777.0 451.9 444.3 605.7 907.8 9,829.1 5,162.1 14,871.6

Worst5 798.1 1,166.9 1,296.9 958.4 1,324.5 2,161.2 1,040.2 367.7 162.4 230.7 369.6 630.3 8,189.3 3,947.8 12,338.6

Worst4 764.8 1,153.8 1,270.4 934.8 1,316.6 2,024.7 973.3 363.5 152.5 209.8 335.4 607.7 8,101.3 3,900.2 12,211.6

Worst3 742.1 1,140.0 1,177.7 826.1 1,284.5 1,957.5 965.8 361.6 129.8 185.9 326.5 599.6 7,876.8 3,877.0 11,992.0

Worst2 710.9 1,134.2 1,093.1 825.4 1,214.5 1,687.1 822.3 361.1 74.0 132.5 323.7 558.2 7,784.7 3,696.9 11,563.1

Worst1 708.8 855.2 1,012.7 743.2 1,129.7 1,307.1 534.7 350.4 70.2 124.9 303.0 511.2 6,505.9 3,461.8 10,453.7

Max 1,358.0 2,221.9 2,367.9 1,612.9 2,437.9 3,192.3 2,618.0 1,017.2 1,401.8 671.1 796.4 1,252.5 10,416.2 6,113.6 16,051.1

Min 770.1 1,126.8 1,182.3 1,061.8 1,269.3 1,388.3 708.2 363.6 192.8 291.9 373.9 644.3 7,883.9 4,096.2 12,679.8

Avg 1,016.1 1,611.2 1,804.0 1,302.0 1,873.0 2,470.9 1,486.4 627.7 569.4 407.0 559.8 853.2 9,563.9 5,016.7 14,580.6

S.D. 151.5 318.1 302.1 146.9 251.5 373.9 419.4 202.2 324.8 97.7 109.9 152.6 613.9 526.0 824.7

Top1 1,358.0 2,221.9 2,367.9 1,612.9 2,437.9 3,192.3 2,618.0 1,017.2 1,401.8 671.1 796.4 1,252.5 10,416.2 6,113.6 16,051.1

Top2 1,314.2 2,165.9 2,274.9 1,517.2 2,227.1 2,970.2 1,944.8 920.8 1,194.7 625.9 715.8 1,160.1 10,353.1 5,826.0 15,659.1

Top3 1,181.9 2,015.4 2,171.4 1,467.7 2,122.7 2,851.1 1,872.9 907.9 1,192.1 509.8 713.7 1,138.8 10,220.4 5,718.2 15,623.3

Top4 1,173.1 1,984.2 2,087.1 1,429.4 2,111.9 2,844.7 1,849.2 887.4 973.1 489.1 689.5 957.8 10,147.5 5,634.9 15,531.8

Top5 1,162.8 1,901.4 2,059.0 1,405.8 2,064.2 2,841.9 1,797.9 878.2 838.7 477.6 655.0 929.4 10,135.0 5,411.7 15,446.3

Worst5 889.3 1,306.7 1,578.0 1,098.5 1,653.7 2,241.1 1,040.3 434.9 368.4 319.7 452.6 753.4 9,163.7 4,506.0 13,947.9

Worst4 885.3 1,232.5 1,559.9 1,094.3 1,649.0 2,119.1 996.7 425.4 295.4 311.5 440.9 736.6 8,995.3 4,469.2 13,909.3

Worst3 873.5 1,178.7 1,387.2 1,087.7 1,635.4 2,066.7 961.9 380.2 273.1 307.5 420.8 686.4 8,745.2 4,300.4 13,846.0

Worst2 857.6 1,127.8 1,237.4 1,074.6 1,518.3 2,058.9 919.1 368.7 199.4 299.6 415.3 659.5 8,398.7 4,281.1 12,950.8

Worst1 770.1 1,126.8 1,182.3 1,061.8 1,269.3 1,388.3 708.2 363.6 192.8 291.9 373.9 644.3 7,883.9 4,096.2 12,679.8

 (  . .)
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Max 1,142.2 1,441.9 1,157.0 765.9 883.5 2,171.7 2,580.5 2,021.7 1,077.9 813.9 881.4 1,093.4 7,816.7 5,413.7 12,734.8

Min 224.5 455.4 319.2 106.9 232.6 304.4 285.6 347.0 184.5 125.5 164.6 273.8 1,762.8 2,045.7 4,639.2

Avg 718.3 763.6 594.1 397.2 520.6 1,111.5 1,224.8 877.2 505.8 510.8 627.1 753.5 4,725.4 3,879.1 8,604.5

S.D. 286.3 271.9 251.7 224.8 206.9 753.7 746.8 541.6 243.1 195.9 238.6 262.6 1,821.0 1,082.3 2,675.8

Top1 1,142.2 1,441.9 1,157.0 765.9 883.5 2,171.7 2,580.5 2,021.7 1,077.9 813.9 881.4 1,093.4 7,816.7 5,413.7 12,734.8

Top2 1,049.1 962.3 910.9 715.2 769.5 2,167.7 2,389.6 1,726.1 761.1 669.3 871.4 1,016.3 6,465.6 5,167.6 11,633.2

Top3 989.5 896.9 681.9 579.5 640.6 2,072.0 1,768.5 1,095.1 531.9 644.5 869.0 973.1 5,802.2 4,918.1 11,132.8

Top4 839.1 817.5 590.0 509.2 623.0 1,413.1 1,237.2 875.0 527.7 643.7 796.2 888.6 5,719.2 4,460.3 10,047.5

Top5 717.2 724.3 570.6 371.8 605.5 1,277.6 1,205.6 770.8 523.7 591.4 701.3 810.6 5,587.2 4,341.0 8,813.2

Worst5 695.7 652.0 543.2 345.7 474.5 816.3 902.5 577.8 482.0 453.0 652.9 736.2 4,574.7 3,652.0 8,482.6

Worst4 681.0 624.7 520.3 329.7 358.1 518.3 863.8 574.7 343.1 392.4 517.9 722.9 4,141.6 3,011.1 7,507.2

Worst3 555.1 595.7 366.7 178.2 337.5 338.7 546.2 561.9 327.4 369.0 471.7 722.6 2,833.2 2,932.6 6,149.5

Worst2 306.4 519.4 328.5 113.3 280.8 316.1 512.9 365.5 320.2 328.9 309.9 303.2 2,497.4 2,876.4 4,878.9

Worst1 224.5 455.4 319.2 106.9 232.6 304.4 285.6 347.0 184.5 125.5 164.6 273.8 1,762.8 2,045.7 4,639.2

Max 1,261.2 1,079.5 717.0 737.8 969.6 954.5 698.6 620.2 561.1 660.5 917.8 1,386.8 3,708.4 4,290.5 7,483.7

Min 550.2 288.8 251.6 74.9 318.1 370.4 239.4 8.4 121.1 211.1 360.0 686.1 1,895.6 2,668.1 4,702.6

Avg 750.4 584.4 358.4 270.7 535.5 600.6 496.3 315.5 359.6 396.9 595.4 855.9 2,576.9 3,542.6 6,119.6

S.D. 144.7 211.4 146.5 201.9 191.0 138.2 150.5 161.9 114.9 95.4 127.9 192.7 471.3 446.7 771.7

Top1 1,261.2 1,079.5 717.0 737.8 969.6 954.5 698.6 620.2 561.1 660.5 917.8 1,386.8 3,708.4 4,290.5 7,483.7

Top2 956.1 966.7 680.2 692.1 965.4 810.6 681.9 501.3 546.0 537.6 807.0 1,228.5 3,276.6 4,101.0 7,204.2

Top3 900.5 961.0 659.3 688.0 907.7 806.5 673.0 499.1 516.6 502.8 779.9 1,173.8 3,201.4 4,073.0 6,989.9

Top4 893.6 934.2 610.5 661.1 844.5 757.6 672.0 488.7 453.2 459.9 728.4 1,145.3 3,167.3 4,060.3 6,872.4

Top5 883.5 701.9 457.3 358.1 674.2 703.2 648.7 449.5 452.0 459.5 688.7 1,134.7 3,122.2 4,002.8 6,804.4

Worst5 663.4 411.0 263.7 137.2 374.9 481.5 322.8 153.1 281.4 300.1 489.6 716.5 2,040.5 3,077.8 5,099.0

Worst4 635.2 371.1 262.4 128.2 366.9 443.9 301.7 119.8 214.8 295.8 445.5 713.0 2,034.5 2,974.9 5,074.3

Worst3 617.1 341.9 258.8 114.4 346.3 436.2 287.9 71.5 178.1 267.8 438.9 707.7 1,992.6 2,927.4 5,032.1

Worst2 608.6 293.6 252.2 101.1 326.0 392.1 253.6 60.7 134.8 264.1 428.5 695.1 1,954.2 2,719.7 4,823.0

Worst1 550.2 288.8 251.6 74.9 318.1 370.4 239.4 8.4 121.1 211.1 360.0 686.1 1,895.6 2,668.1 4,702.6

Max 979.4 1,176.2 776.6 798.1 891.3 956.5 795.9 684.6 603.0 559.1 812.6 1,298.4 3,477.7 4,577.1 7,709.3

Min 614.2 329.0 238.7 132.1 260.2 264.5 124.9 154.0 206.0 275.5 414.5 682.1 2,081.3 2,945.7 5,429.9

Avg 772.0 666.5 379.8 283.1 525.4 692.3 571.8 454.2 439.3 445.6 626.1 881.9 2,906.7 3,831.6 6,738.3

S.D. 87.7 206.6 149.2 190.9 166.3 158.5 199.5 147.5 102.7 86.0 91.9 151.8 364.3 364.9 638.9

Top1 979.4 1,176.2 776.6 798.1 891.3 956.5 795.9 684.6 603.0 559.1 812.6 1,298.4 3,477.7 4,577.1 7,709.3

Top2 897.2 972.1 701.4 675.9 864.0 942.7 794.8 603.7 563.9 557.3 719.7 1,169.3 3,386.6 4,322.7 7,595.7

Top3 884.2 960.3 636.5 652.5 711.1 836.8 788.1 598.3 558.5 556.7 712.6 1,144.4 3,314.7 4,312.8 7,576.8

Top4 875.7 955.5 629.0 575.6 694.3 834.4 751.1 596.1 554.5 549.2 704.8 1,138.0 3,299.0 4,184.6 7,472.0

Top5 814.6 785.8 462.4 392.7 683.2 833.2 741.7 580.4 531.1 531.8 701.1 925.6 3,287.4 4,119.0 7,436.7

Worst5 675.0 427.4 285.9 156.0 377.1 575.6 341.5 295.4 373.4 365.5 538.6 779.3 2,593.2 3,481.1 6,142.1

Worst4 665.4 421.5 283.9 154.5 368.0 520.5 292.0 266.5 298.2 345.4 498.1 771.0 2,519.4 3,443.9 6,033.1

Worst3 645.5 406.3 255.0 153.7 361.2 517.6 259.5 206.0 295.2 322.4 486.8 747.5 2,484.2 3,440.4 5,822.0

Worst2 632.9 381.8 254.2 151.5 337.2 496.2 177.6 192.4 237.2 319.7 477.4 722.3 2,462.4 3,228.8 5,525.3

Worst1 614.2 329.0 238.7 132.1 260.2 264.5 124.9 154.0 206.0 275.5 414.5 682.1 2,081.3 2,945.7 5,429.9

 (  . .)
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Max 61.7 312.2 422.8 420.2 2,297.3 2,603.0 1,128.5 604.7 317.3 121.2 83.1 262.5 6,336.4 954.8 6,802.9

Min 12.7 16.2 0.1 0.1 0.1 448.0 102.7 20.9 25.7 1.9 1.5 0.7 651.5 69.9 792.6

Avg 32.7 133.7 118.8 93.6 784.6 1,408.1 649.1 298.1 126.9 42.8 25.0 50.0 3,352.2 411.1 3,763.3

S.D. 19.1 117.6 151.6 145.4 742.0 729.5 334.0 231.1 89.0 38.2 26.6 83.5 1,949.4 298.4 2,164.4

Top1 61.7 312.2 422.8 420.2 2,297.3 2,603.0 1,128.5 604.7 317.3 121.2 83.1 262.5 6,336.4 954.8 6,802.9

Top2 61.4 298.8 318.8 253.4 1,774.5 2,433.9 996.4 553.8 233.3 103.0 67.0 157.1 6,041.9 817.0 6,564.7

Top3 47.1 266.5 249.3 241.1 1,521.0 2,296.7 885.1 540.9 180.1 55.2 28.5 44.8 4,970.7 615.2 5,925.5

Top4 42.8 227.0 182.4 92.8 731.9 1,369.6 874.6 535.7 143.2 41.7 27.3 27.7 4,811.7 522.8 5,426.9

Top5 39.9 93.1 78.5 21.4 556.1 1,362.0 704.8 352.7 129.5 40.9 20.2 18.6 3,189.8 466.5 4,006.8

Worst5 25.8 82.5 0.1 0.1 372.8 1,157.2 654.5 194.7 89.2 33.4 14.3 13.7 2,922.3 289.8 3,212.1

Worst4 13.1 36.5 0.1 0.1 341.7 1,066.4 632.1 117.8 73.2 13.7 7.7 3.7 2,075.3 161.0 2,236.3

Worst3 12.8 33.9 0.1 0.1 321.4 739.7 289.9 46.2 46.8 13.6 4.1 3.0 1,779.9 141.1 1,849.8

Worst2 12.8 21.1 0.1 0.1 159.4 708.2 174.4 28.8 40.7 8.1 4.0 1.1 1,023.0 85.5 1,108.5

Worst1 12.7 16.2 0.1 0.1 0.1 448.0 102.7 20.9 25.7 1.9 1.5 0.7 651.5 69.9 792.6

Max 169.2 90.0 131.3 146.2 800.1 1,286.5 864.3 365.0 198.6 183.7 185.3 86.4 2,870.5 721.0 3,240.0

Min 63.5 51.2 0.1 0.1 363.0 679.2 199.8 0.1 0.1 0.9 3.2 19.6 1,843.7 230.4 2,100.5

Avg 108.3 69.8 68.0 29.1 569.5 1,014.8 550.4 124.3 58.1 44.4 47.6 48.1 2,356.1 376.4 2,732.4

S.D. 28.0 9.6 28.5 40.3 111.9 144.9 186.4 110.9 65.4 50.4 40.4 19.0 287.5 114.2 319.8

Top1 169.2 90.0 131.3 146.2 800.1 1,286.5 864.3 365.0 198.6 183.7 185.3 86.4 2,870.5 721.0 3,240.0

Top2 161.8 85.5 108.0 129.5 715.9 1,218.2 840.4 347.9 187.1 176.3 103.2 84.4 2,731.4 569.3 3,169.5

Top3 150.9 82.3 100.8 74.3 711.8 1,186.0 823.7 297.5 176.5 109.9 99.7 79.2 2,718.7 546.8 3,117.4

Top4 141.2 82.0 96.5 67.9 665.7 1,167.0 823.6 234.6 142.4 96.1 95.4 71.2 2,688.8 463.9 3,095.7

Top5 134.0 77.1 95.6 60.5 658.7 1,165.9 818.5 224.5 140.1 82.7 76.2 63.7 2,653.0 446.3 3,040.2

Worst5 86.6 62.1 46.9 0.1 468.2 889.2 415.1 13.4 0.9 3.3 16.8 29.4 2,070.6 276.2 2,381.0

Worst4 76.2 60.4 45.0 0.1 427.4 888.4 412.2 8.6 0.8 2.2 14.1 24.9 2,057.7 261.8 2,378.7

Worst3 74.5 56.8 32.6 0.1 405.1 823.3 341.0 0.1 0.1 2.0 12.0 24.3 2,003.3 259.0 2,279.5

Worst2 67.4 54.7 26.5 0.1 367.2 818.0 270.9 0.1 0.1 1.5 10.9 22.8 1,870.2 235.0 2,277.5

Worst1 63.5 51.2 0.1 0.1 363.0 679.2 199.8 0.1 0.1 0.9 3.2 19.6 1,843.7 230.4 2,100.5

Max 194.2 104.5 117.5 211.4 1,426.8 1,690.6 927.8 536.2 301.2 159.7 123.3 169.8 3,649.3 680.3 4,230.1

Min 63.0 44.3 14.8 7.7 620.2 792.5 306.5 0.1 0.1 0.1 3.9 6.5 2,569.3 218.5 3,030.1

Avg 116.9 70.8 70.3 113.7 928.0 1,233.8 600.4 178.4 74.4 51.6 36.3 53.5 3,124.7 403.5 3,528.2

S.D. 34.4 11.7 28.9 55.9 188.3 221.8 160.5 139.6 83.7 42.4 25.6 33.6 351.5 130.4 372.1

Top1 194.2 104.5 117.5 211.4 1,426.8 1,690.6 927.8 536.2 301.2 159.7 123.3 169.8 3,649.3 680.3 4,230.1

Top2 184.9 82.7 104.6 191.7 1,225.0 1,612.6 788.2 481.1 240.8 157.5 63.4 87.2 3,572.5 595.3 4,218.6

Top3 165.8 82.0 104.2 186.3 1,205.6 1,535.6 772.2 311.5 186.3 93.9 62.8 85.5 3,549.8 593.3 3,946.4

Top4 164.4 78.0 103.4 183.8 1,096.4 1,472.0 770.5 288.5 185.5 90.5 60.4 81.2 3,543.9 569.3 3,918.7

Top5 155.8 76.4 99.1 175.1 1,044.4 1,469.3 743.6 284.7 147.8 79.8 56.0 75.0 3,483.3 556.1 3,877.1

Worst5 85.7 61.1 40.5 75.7 751.2 1,058.1 405.7 64.6 10.6 19.4 9.5 28.3 2,714.1 276.1 3,125.4

Worst4 85.2 59.9 38.8 69.3 743.5 1,045.2 403.0 24.0 3.9 16.7 9.4 22.7 2,712.1 267.5 3,094.2

Worst3 81.5 56.6 33.9 56.2 741.7 981.7 398.2 1.8 2.3 13.9 7.8 20.6 2,692.1 263.6 3,091.3

Worst2 74.2 53.9 33.4 10.8 732.2 968.3 372.0 0.1 0.1 2.7 7.7 6.9 2,679.9 258.3 3,047.5

Worst1 63.0 44.3 14.8 7.7 620.2 792.5 306.5 0.1 0.1 0.1 3.9 6.5 2,569.3 218.5 3,030.1
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Max 1,809.6 1,697.1 2,337.4 1,749.4 5,258.3 9,784.4 4,181.9 2,749.7 1,541.7 1,369.8 1,424.6 1,627.8 21,891.7 8,447.8 28,541.6

Min 238.3 294.2 277.8 39.5 551.9 804.2 -262.3 -20.8 -209.7 59.1 90.9 165.9 1,767.1 1,497.4 3,751.4

Avg 1,214.2 974.0 1,246.5 856.0 2,640.6 4,492.7 2,093.7 1,059.3 525.8 767.9 958.1 1,099.9 12,388.8 5,539.9 17,928.6

S.D. 450.5 476.5 715.6 544.2 1,771.7 2,911.2 1,547.7 872.4 482.0 385.6 421.0 477.0 6,949.0 2,236.9 8,700.3

Top1 1,809.6 1,697.1 2,337.4 1,749.4 5,258.3 9,784.4 4,181.9 2,749.7 1,541.7 1,369.8 1,424.6 1,627.8 21,891.7 8,447.8 28,541.6

Top2 1,548.0 1,619.9 2,326.5 1,695.0 5,053.0 8,310.0 3,664.8 2,180.3 904.1 1,232.1 1,402.5 1,540.3 19,830.7 7,968.7 28,278.5

Top3 1,515.2 1,398.4 1,963.6 1,155.8 4,635.1 6,479.1 3,629.2 1,597.0 837.7 1,094.3 1,280.8 1,499.4 18,830.2 7,354.6 25,482.5

Top4 1,400.9 1,174.8 1,532.4 1,087.5 3,437.5 6,400.2 3,107.8 1,493.4 600.5 884.0 1,178.0 1,394.9 17,884.4 6,652.3 21,998.4

Top5 1,382.3 1,105.0 1,249.4 913.4 3,332.2 3,734.3 2,896.9 1,131.5 585.2 872.9 1,166.8 1,268.8 14,063.3 6,649.9 21,417.9

Worst5 1,299.7 771.3 975.4 728.9 1,573.8 3,565.7 1,554.7 638.8 506.0 756.3 986.9 1,209.4 11,312.3 4,830.0 16,142.3

Worst4 1,272.6 636.2 845.4 578.0 1,325.7 3,520.6 1,474.7 621.2 439.0 576.8 874.8 969.5 8,842.9 4,114.0 15,436.5

Worst3 962.3 555.4 593.5 416.3 1,233.8 2,217.4 642.1 285.0 51.0 425.2 715.9 823.3 6,634.7 4,086.5 10,721.2

Worst2 604.5 428.9 505.9 259.9 635.4 918.2 -84.5 151.8 9.1 419.7 378.6 369.9 2,253.9 2,744.1 4,511.2

Worst1 238.3 294.2 277.8 39.5 551.9 804.2 -262.3 -20.8 -209.7 59.1 90.9 165.9 1,767.1 1,497.4 3,751.4

Max 2,087.9 2,299.9 2,775.0 1,626.2 3,023.7 4,189.4 2,834.4 1,190.6 1,009.9 1,162.4 1,254.1 2,205.3 11,113.0 7,488.8 17,728.0

Min 1,156.2 519.7 874.3 189.0 1,014.7 1,050.0 -226.0 -502.6 -310.0 159.0 449.7 931.0 5,815.9 4,166.2 11,359.7

Avg 1,534.8 1,414.7 1,680.4 819.2 1,846.4 2,862.3 1,397.1 160.3 116.1 545.7 800.4 1,304.9 8,765.7 5,716.5 14,482.3

S.D. 227.5 443.2 471.7 354.7 469.6 668.2 760.9 448.8 289.1 271.6 212.4 334.5 1,509.5 896.6 2,087.7

Top1 2,087.9 2,299.9 2,775.0 1,626.2 3,023.7 4,189.4 2,834.4 1,190.6 1,009.9 1,162.4 1,254.1 2,205.3 11,113.0 7,488.8 17,728.0

Top2 1,913.9 2,249.0 2,376.5 1,428.0 2,562.7 4,026.0 2,555.8 1,006.5 526.8 1,100.0 1,189.0 1,927.0 10,873.3 7,153.3 17,605.5

Top3 1,807.6 2,163.4 2,310.3 1,213.1 2,531.6 3,677.9 2,459.7 761.6 365.8 1,098.9 1,181.2 1,839.7 10,757.5 7,050.6 17,000.7

Top4 1,771.0 1,779.6 2,241.1 1,183.1 2,460.1 3,428.9 2,310.9 614.4 333.4 767.4 1,119.0 1,686.2 10,679.0 6,854.8 16,922.7

Top5 1,724.0 1,766.9 2,208.2 1,166.0 2,112.1 3,303.6 2,306.3 591.6 328.9 748.1 988.5 1,655.7 10,229.7 6,776.8 16,309.8

Worst5 1,332.7 1,026.5 1,191.7 513.9 1,391.7 2,291.2 773.3 -284.6 -193.8 333.3 622.6 1,045.9 7,143.0 4,959.6 11,971.7

Worst4 1,296.5 1,002.1 1,189.3 436.4 1,247.7 2,268.8 728.1 -314.3 -206.4 302.1 618.3 1,021.1 7,033.8 4,710.5 11,911.5

Worst3 1,267.5 985.0 1,180.0 357.3 1,221.9 2,115.1 690.6 -342.7 -228.3 285.1 585.2 942.6 6,966.7 4,393.0 11,520.4

Worst2 1,168.9 946.1 1,009.1 250.7 1,199.3 1,850.0 625.9 -417.2 -254.6 224.9 558.5 932.2 6,585.6 4,350.0 11,380.7

Worst1 1,156.2 519.7 874.3 189.0 1,014.7 1,050.0 -226.0 -502.6 -310.0 159.0 449.7 931.0 5,815.9 4,166.2 11,359.7

Max 2,129.7 2,274.5 2,334.0 1,780.0 3,456.5 4,643.2 3,081.4 1,490.5 1,668.5 1,094.6 1,215.8 2,058.4 12,567.2 8,258.0 20,825.2

Min 1,325.8 788.5 1,205.5 632.0 1,716.3 1,513.6 12.5 -290.0 -242.6 423.1 533.4 1,064.1 8,014.2 4,954.4 14,969.1

Avg 1,649.9 1,501.1 1,806.6 1,078.4 2,613.9 3,436.7 1,637.6 431.9 435.9 666.0 889.8 1,363.8 11,005.1 6,506.5 17,511.6

S.D. 218.0 388.9 318.6 260.6 490.4 720.2 767.0 459.2 503.7 175.0 172.9 246.2 982.1 874.2 1,371.9

Top1 2,129.7 2,274.5 2,334.0 1,780.0 3,456.5 4,643.2 3,081.4 1,490.5 1,668.5 1,094.6 1,215.8 2,058.4 12,567.2 8,258.0 20,825.2

Top2 2,019.1 2,084.2 2,258.9 1,417.9 3,367.7 4,341.8 2,623.2 1,257.1 1,418.5 1,055.2 1,183.0 1,764.8 12,119.3 8,076.0 19,029.9

Top3 1,924.7 2,039.9 2,250.0 1,404.8 3,161.0 4,233.1 2,504.5 972.6 1,336.6 909.3 1,128.1 1,675.0 11,938.7 7,957.5 18,665.9

Top4 1,901.0 1,932.6 2,225.3 1,339.3 3,148.3 4,135.6 2,464.5 846.8 1,152.4 847.9 1,098.4 1,620.2 11,928.7 7,581.4 18,659.4

Top5 1,862.1 1,911.1 2,132.9 1,298.9 3,134.9 4,115.4 2,211.3 697.3 776.7 753.7 1,044.9 1,604.0 11,824.2 7,121.5 18,501.1

Worst5 1,443.2 1,144.3 1,515.5 852.5 2,160.2 2,936.7 836.7 -35.2 69.3 533.1 742.8 1,160.0 10,378.7 5,926.9 15,985.4

Worst4 1,428.5 1,096.1 1,490.4 844.2 2,137.4 2,744.5 762.2 -36.6 3.2 473.8 734.2 1,150.1 10,042.7 5,900.1 15,906.2

Worst3 1,370.4 1,056.7 1,391.5 811.3 1,984.9 2,553.9 695.6 -148.7 -5.3 454.1 683.9 1,140.9 9,992.5 5,144.6 15,558.4

Worst2 1,368.7 924.5 1,302.8 737.9 1,879.8 2,286.0 645.4 -261.0 -168.6 430.3 662.1 1,080.0 9,744.9 5,102.1 15,137.0

Worst1 1,325.8 788.5 1,205.5 632.0 1,716.3 1,513.6 12.5 -290.0 -242.6 423.1 533.4 1,064.1 8,014.2 4,954.4 14,969.1

 (  . .)



-85 

 2-32  

 

. . . . . . . . . . . . . . . . . . . . . . . .

Max 13.8 289.3 204.9 75.2 127.0 496.2 526.0 246.8 43.9 25.9 12.0 17.2 1,127.6 364.0 1,447.4

Min 0.0 2.7 0.2 0.1 0.1 20.3 36.3 0.3 0.1 0.0 0.0 0.0 57.3 7.3 64.6

Avg 5.3 64.5 68.1 26.7 32.6 168.3 267.5 98.0 16.0 8.3 4.0 5.7 661.2 103.7 764.9

S.D. 4.8 88.7 66.5 24.6 39.3 147.7 172.6 90.0 14.3 8.5 4.1 6.0 392.8 101.1 448.5

Top1 13.8 289.3 204.9 75.2 127.0 496.2 526.0 246.8 43.9 25.9 12.0 17.2 1,127.6 364.0 1,447.4

Top2 13.4 131.1 145.2 57.4 84.6 338.7 512.2 203.9 27.3 19.7 9.4 13.3 1,126.5 164.9 1,183.2

Top3 8.2 121.4 116.7 40.2 36.5 298.7 418.7 177.5 26.5 14.0 7.1 13.2 1,083.4 142.9 1,181.9

Top4 6.3 82.4 93.4 37.5 28.0 163.3 346.4 153.2 25.0 12.0 5.2 4.8 928.1 138.5 1,093.0

Top5 4.7 38.2 82.5 29.9 27.1 125.8 299.5 121.1 24.2 7.0 4.4 4.6 811.1 96.2 907.3

Worst5 3.5 10.0 27.4 12.3 14.8 97.0 215.5 42.5 7.2 3.6 1.5 3.1 470.8 55.6 613.7

Worst4 2.3 9.7 22.9 9.9 7.5 81.6 142.5 17.2 7.0 2.1 0.7 2.7 394.1 55.4 532.6

Worst3 1.5 7.0 10.8 1.7 6.7 67.0 115.9 2.4 1.3 1.5 0.4 0.2 343.4 27.7 371.2

Worst2 0.5 2.9 5.7 1.5 0.3 43.0 52.3 1.7 0.6 1.3 0.0 0.0 159.3 21.1 180.5

Worst1 0.0 2.7 0.2 0.1 0.1 20.3 36.3 0.3 0.1 0.0 0.0 0.0 57.3 7.3 64.6

Max 185.0 147.3 243.9 308.3 391.2 986.4 1,528.4 464.7 427.5 31.5 22.4 10.0 2,906.1 623.5 3,351.1

Min 0.0 0.0 0.0 0.3 82.7 108.8 144.1 17.9 0.0 0.0 0.0 0.0 380.1 0.0 420.0

Avg 22.8 32.2 61.5 95.5 156.0 402.4 504.5 215.7 136.2 7.1 2.8 1.4 1,435.7 202.6 1,638.2

S.D. 52.6 49.5 82.8 106.5 90.1 289.0 389.9 169.3 154.7 9.0 5.9 2.7 868.3 197.4 1,001.7

Top1 185.0 147.3 243.9 308.3 391.2 986.4 1,528.4 464.7 427.5 31.5 22.4 10.0 2,906.1 623.5 3,351.1

Top2 184.4 147.1 243.7 308.2 391.0 986.1 1,528.3 464.1 427.3 31.1 21.4 10.0 2,905.3 621.7 3,350.0

Top3 73.0 128.4 190.3 245.3 252.9 786.6 948.8 433.2 397.4 17.4 5.0 2.4 2,837.8 445.0 3,161.5

Top4 73.0 127.6 190.3 245.1 252.8 786.2 948.6 432.1 396.5 17.4 4.8 2.4 2,836.8 444.7 3,160.2

Top5 17.7 53.6 158.7 222.7 244.6 739.2 759.9 394.2 276.3 15.0 3.2 1.8 2,235.6 399.5 2,361.8

Worst5 0.0 0.0 0.6 1.8 93.9 169.1 170.6 25.1 9.6 0.3 0.0 0.0 501.2 36.4 535.9

Worst4 0.0 0.0 0.0 0.3 84.2 113.9 153.3 24.6 0.3 0.0 0.0 0.0 397.8 35.0 436.9

Worst3 0.0 0.0 0.0 0.3 83.8 110.8 145.7 24.3 0.3 0.0 0.0 0.0 385.7 34.7 424.8

Worst2 0.0 0.0 0.0 0.3 83.1 109.5 144.7 18.5 0.0 0.0 0.0 0.0 382.1 0.0 421.0

Worst1 0.0 0.0 0.0 0.3 82.7 108.8 144.1 17.9 0.0 0.0 0.0 0.0 380.1 0.0 420.0

Max 46.9 44.6 98.7 103.1 186.1 403.7 602.6 171.0 138.2 10.2 3.4 2.5 1,214.7 192.4 1,381.4

Min 1.6 18.2 18.1 0.3 84.2 109.5 146.8 23.8 8.5 4.0 1.5 1.6 391.2 35.3 430.4

Avg 6.5 24.1 35.5 33.6 110.2 221.5 280.6 91.4 48.2 4.9 1.7 1.7 772.8 87.2 859.9

S.D. 12.6 9.9 24.5 35.5 30.3 102.9 128.2 50.6 47.3 1.6 0.5 0.3 283.6 54.7 314.1

Top1 46.9 44.6 98.7 103.1 186.1 403.7 602.6 171.0 138.2 10.2 3.4 2.5 1,214.7 192.4 1,381.4

Top2 45.7 44.5 88.5 98.7 185.9 403.5 601.8 169.7 137.4 9.2 3.4 2.5 1,211.2 189.2 1,377.1

Top3 10.3 43.4 64.5 81.2 141.1 400.0 412.8 155.0 128.3 5.6 2.0 1.8 1,175.5 166.7 1,266.8

Top4 9.2 41.3 63.8 81.1 137.3 337.5 412.7 153.9 126.9 5.6 1.9 1.8 1,170.5 165.9 1,260.5

Top5 8.8 40.2 63.4 75.4 137.2 332.4 402.8 136.0 94.0 5.4 1.7 1.8 1,169.7 155.4 1,258.2

Worst5 1.6 18.2 18.2 1.7 89.3 131.1 156.6 28.8 9.7 4.0 1.5 1.6 434.3 39.3 473.8

Worst4 1.6 18.2 18.1 1.6 88.7 130.5 156.3 27.6 9.6 4.0 1.5 1.6 432.7 39.3 472.0

Worst3 1.6 18.2 18.1 0.4 86.0 116.8 154.9 26.9 9.2 4.0 1.5 1.6 405.8 39.2 445.3

Worst2 1.6 18.2 18.1 0.3 85.3 115.6 154.3 25.4 8.7 4.0 1.5 1.6 402.3 35.5 441.6

Worst1 1.6 18.2 18.1 0.3 84.2 109.5 146.8 23.8 8.5 4.0 1.5 1.6 391.2 35.3 430.4
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13,622.9 5,472.4   17,789.0 10,666.7 21.7-   5,530.4   1.1     15,904.7 10.6-   6,505.9   52.2-   6,113.6   11.7   16,051.1 9.8-     

4,564.2   2,112.5   6,676.7   6,505.9   42.5   3,461.8   63.9   10,453.7 56.6   10,416.2 128.2 4,096.2   93.9   12,679.8 89.9   

8,983.8   3,874.4   12,858.2 9,015.6   0.4     4,561.0   17.7   13,576.5 5.6     7,883.9   12.2-   5,016.7   29.5   14,580.6 13.4   

S.D. 3,107.1   994.5      3,814.6   926.7      70.2-   576.0      42.1-   1,299.7   65.9-   9,563.9   207.8 526.0      47.1-   824.7      78.4-   

7,816.7   5,413.7   12,734.8 3,708.4   52.6-   4,290.5   20.7-   7,483.7   41.2-   3,477.7   55.5-   4,577.1   15.5-   7,709.3   39.5-   

1,762.8   2,045.7   4,639.2   1,895.6   7.5     2,668.1   30.4   4,702.6   1.4     2,081.3   18.1   2,945.7   44.0   5,429.9   17.0   

4,725.4   3,879.1   8,604.5   2,576.9   45.5-   3,542.6   8.7-     6,119.6   28.9-   2,906.7   38.5-   3,831.6   1.2-     6,738.3   21.7-   

S.D. 1,821.0   1,082.3   2,675.8   471.3      74.1-   446.7      58.7-   771.7      71.2-   364.3      80.0-   364.9      66.3-   638.9      76.1-   

6,336.4   954.8      6,802.9   2,870.5   54.7-   721.0      24.5-   3,240.0   52.4-   3,649.3   42.4-   680.3      28.7-   4,230.1   37.8-   

651.5      69.9       792.6      1,843.7   183.0 230.4      229.5 2,100.5   165.0 3,572.5   448.3 595.3      751.4 3,030.1   282.3 

3,352.2   411.1      3,763.3   2,356.1   29.7-   376.4      8.4-     2,732.4   27.4-   3,549.8   5.9     593.3      44.3   3,528.2   6.2-     

S.D. 1,949.4   298.4      2,164.4   287.5      85.3-   114.2      61.7-   319.8      85.2-   3,543.9   81.8   569.3      90.8   372.1      82.8-   

21,891.7 8,447.8   28,541.6 11,113.0 49.2-   7,488.8   11.4-   17,728.0 37.9-   12,567.2 42.6-   8,258.0   2.2-     20,825.2 27.0-   

1,767.1   1,497.4   3,751.4   5,815.9   229.1 4,166.2   178.2 11,359.7 202.8 8,014.2   353.5 4,954.4   230.9 14,969.1 299.0 

12,388.8 5,539.9   17,928.6 8,765.7   29.2-   5,716.5   3.2     14,482.3 19.2-   11,005.1 11.2-   6,506.5   17.4   17,511.6 2.3-     

S.D. 6,949.0   2,236.9   8,700.3   1,509.5   78.3-   896.6      59.9-   2,087.7   76.0-   982.1      85.9-   874.2      60.9-   1,371.9   84.2-   
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( . .) . .( )

1 0902 - -

2 0902 - -

3 0902 - 300

4 0902 - 1,000

5 0902 - 250

6 0902 - -

7 0902 - 400

8 0902 - 800

9  0902 530,000 -

10  0902 410,000 -

11 0902 - -

12  0902 884,000 1,500

13  0902 242,420 1,000

14  0902 696,000 1,750

15  0902 1,650,000 1,000

16 0902 - -

17  0902 1,220,000 1,500

18  0902 83,400 -

19  0902 - 400

20 0902 10,500 -

21  0902 53,000 -

22 0902 13,000 250

23 0902 - 30

24 0902 13,000 -

25 0902 40,000 -

26 0902 - 1,000

27 0902 - 2,000

28 0902 - 100

29  0902 185,000 1,500

30  0902 105,558 1,500

31  0902 262,100 600

32  0902 82,000 1,000

33 0902 - -

34 0902 - -

35 0902 - 200

36 0902 - 1,500

37 0902 - -

38 0902 - -

39 0902 - 20

40 0902 -

41 0902 - -

42 0902 - -

43 0902 40,800 100

44 0902 -

  2-2 



-25 

 -2 

 

  2-1 2-2 



( . .) . .( )

45 0902 - 1,400

46 0902  10,000 20

47 0902  - -

48 0902 - 1,000

49 0902 - 300

50  0902 23,000 200

51  0902 330,000 700

52  0902 121,000 700

53  0902 495,000 500

54  0902 205,000 200

55 0902 14,000 100

56 0902 78,400 1,200

57 0902 34,000 100

58 0902 57,500 400

59  0902 -

60 0902 25,400 -

61 0902 120,900 200

62 0902 - -

63 0902 20,000 100

64 0902 - 2,300

65 0902 - -

66 0902 9,000 -

67 0902 150 2,000

68  10 0902 150 2,000

69 0902 150 200

70 0902 150 200

71 0902 - - 1,500

72 - 0902 - - 1,200

73 0902 - - 2,000

74 0902 - - 1,200

75 0902 - - 2,500

76 0902 - - 2,100

77  0902 - - 2,500

78 0902 - - 1,700

79 0903 - -

80 0903 29,300 300

81  0904  . 196,800 -

82  0904  . 373,500 800

83  0904  . 712,200 2,000

84  0904  . 716,000 1,400

85  0904  . 310,000 500

86 0904  . - 300

87  0904  . 388,000 900

88  0904  . 695,000 2,700

  2-2  ( )



( . .) . .( )

89 0904  . - 700

90 0904  . 26,400 800

91 0904  . 11,500 300

92  0904  . - -

93 0904  . 50,000 -

94 0904  . 47,200 500

95 0904  . 163,400 500

96 0904  . 46,500 300

97 0904  . 157,000 -

98 0904  . 250,000 200

99 0904  . 10,300 -

100 0904  . - 300

101 0904  . 30,000 -

102 0904  . - -

103 0904  . 20,000 -

104 0904 - 200

105 0904 - 200

106  0904 82,000 50

107  0904 1,050,000 1,500

108  0904 71,000 200

109  0904 50,000 100

110  0904 280,000 750

111  0904 33,000 100

112  0904 180,000 500

113  0904 561,000 1,400

114  0904 106,000 200

115 0904 - -

116 0904 35,612 500

117 0904 - -

118 0904 - -

119 0904 10,000 -

120 0904 12,000 -

121 0904 - -

122 0904 - 2,000

123 0904  - 500

124  0904  103,000 600

125 0904  - 200

126 0904 - 300

127 0904 - -

128  ( ) 0904 650 -

129 ( ) 0904 740 -

130  0904 320,000 350

131 0904 89,700 -

132 0904 40,000 -

  2-2  ( )



( . .) . .( )

133 0904 58,000 -

134 0904 15,000 -

135 0904 60,000 100

136 0904 - 800

137 0904 15,000 250

138 0904 - 200

139 0904 - -

140 0904 - -

141 0904 - -

142 0904 35,000 -

143 0904 - 1,000

144 0904 - 450

145  0904 592,000 600

146 0904 - 1,200

147  0904 998,760 1,000

148 0904 - 2,000

149 0904 - 350

150 0904 - 1,500

151  0904 380,000 550

152  0904 710,000 2,000

153  0904 372,000 900

154  0904 305,000 500

155 0904 40,770 100

156 0904 94,000 800

157 0904 10,000 50

158 0904 8,000 50

159 0904 32,000 -

160 0904 13,000 700

161 0904 53,800 -

162 0904 6,000 -

163 0904 - 500

164 0904 - 800

165 0904 - 300

166 -   0904 -  .

167 0904 -  .

168 0904 - 1,500

169 0904 - 800

170 0904 - 1,500

171 0904 - 1,000

172 0904 - 1,600

173  0904 58,900 300

174  0904 222,000 800

175   1 0904 115,000 200

176   2 0904 370,975 900

  2-2  ( )



( . .) . .( )

177 0904 - -

178 0904 - -

179 0904 - 1,800

180  0904 138,000 300

181  0904 102,000 500

182  0904 766,000 2,500

183 0904 23,200 -

184 0904 25,000 -

185 0904 - -

186 0904 - -

187 0904 - 2,000

188 0904 - - 1,000

189 0904 - - 2,200

190 0904 -  . - 2,000

191 0904 -  . - 1,000

192 0904 -  . - 2,900

193 0904 -  . - 1,600

194 0904 -  . - 2,800

195 0904 -  . - 1,800

196 0904 -  . - 2,500

197 0904 -  . - 1,800

198 0904 - - 2,500

199  2 0904 - - 2,000

200 0904 - - 900

201  (2) 0904 - - 2,000

202 0904 - - 1,500

203  ( ) 0904 - - 1,000

204 0904 - - 1,000

205 0904 - - 2,000

206 0904 - - 1,200

207 0904 - - 1,500

208 0904 - - 1,300

209 - 0904 - - 1,000

210 - 0904 - - 1,200

211 0904 - - 1,000

212 0904 - - 500

213 0904 - - 500

214 0904 - - 1,000

215 0904 - - 1,500

216  (2) 0904 - - 500

217 0904 - - 500

218 0904 - - 1,200

219 0904 - - 1,200

220 0904 - - 1,000

  2-2  ( )



( . .) . .( )

221 0904 - - 1,400

222 0904 - - 600

223 0904 - - 2,700

224 0904 - - 2,000

225 0904 - - 2,000

226 0904 - - 2,000

227 0904 - - 2,800

228 - 0904 - - 3,200

229 0904 - - 2,800

230  (3) 0904 - - 1,200

231 0905 - -

232 0905 - 150

233 0905 - 600

234 0905 - 200

235  0905 1,200,000 1,500

236 0905 - 200

237 0905 - -

238 0905 - 600

239 0905 - -

240  1  1 0905 - 2,500

241  1  2 0905 -  .

242 0905 - 150

243 0905 7,000 50

244   0905 -

245  0906 615,900 800

246 0906 25,300 -

247 0906 34,600 400

248 0906 62,443 500

249 0906 60,000 30

250 0906 46,500 1,700

251 0906 15,800 200

252 0906 48,000 300

253 0906 - 800

254 0906 50,000 100

255 0906 23,000 50

256 0906 25,500 -

257  0906 25,000 500

258 0906 - 500

259 0906 3,500 10

260 0906 14,000 -

261 0906 - 500

262 0906 - -

263 0906 - -

264 0906 - -

  2-2  ( )



( . .) . .( )

265 0906 - 200

266 0906 - -

267 0906 30,000 200

268 0906 - 300

269 0906 - -

270 0906 - -

271 0906 - -

272 0906 - 2,500

273 0906 - 1,500

274 0906 - - 1,500

275 0907  - 100

276 0907 - 200

277  0907 - 800

278 0907 - 1,500

279 0907 - 500

280 0907 - 500

281 0907 - 200

282 0907 15,000 50

283 0907 18,800 300

284 0907 105,000 1,000

285 0907 9,000 -

286 0907 - 1,500

287 0907 - -

288 0907 - - 1,000

289 0907 - - 800

290 -  .4 0907 - - 1,500

291 0907 - - 1,500

292 0907 - -

293 0907 - -

294 0907 - 40

295 0907 352,800 230

296 0907 - 100

297 0907 - -

298 0907  - 1,200

299 0907 1,375 1,000

300 0907 0 1,000

301 0907 1,200 1,000

302 0907 1,010 1,000

303 0907 900 1,000

304 0907 0 400

305  2 0907 158,000 800

306 0907 - 200

307 0908 - 200

308  1 0908 - 20

  2-2  ( )



( . .) . .( )

309  2 0908 - 30

310 0908 9,760 500

311 0908 20,500 200

312 0908 4,000 50

313 0908 34,000 100

314 0908 - 100

315 0908 - -

316 0909 - 300

317 0909 -

318 0909 - 200

319 0909 - 100

320 0909 - 100

321 0909 - 700

322 0909 - 100

323 0909 - 100

324 0909 - 30

325 0909 - 150

326  1-2 0909 - -

327 0909 - -

328 0909 - -

329 0909 - -

330 0909 - -

331  3 0909 - -

332 0909 - 300

333 0909 - -

334 (  2) 0909 -  .

335 (  3) 0909 -

336 0909 - 1,400

337 0909 - 1,400

338 0909 - 800

339 0909 - 1,000

340 0909 - 150

341 0909 - 500

342 0909 - 50

343 0909 - 600

344 0909 - 300

345 0909 - 50

346 0909 - 600

347  0909 120,000 100

348  0909 15,600 150

349  0909 21,500 150

350  0909 52,600 10

351 0909 - 100

352 0909 - -

  2-2  ( )



( . .) . .( )

353  2 0909 - -

354 0909 - -

355 0909 - -

356 0909 - 30

357 0909 - 10

358 0909 - 300

359 0909 - 200

360  0909 134,000 10

361  0909 63,000 10

362  0909 120,000 400

363  0909 16,050 10

364 0909 - 20

365  0909 834,000 500

366  0909 384,000 1,000

367  ( ) 0909 - -

368 0909 - -

369 0909 - 250

370 0909 - 500

371 0909 - 2,500

372 0909 6,000 -

373 0909 - -

374 0909 - 2,000

375 0909 - -

376 0909 - 200

377 0910 - 500

378  0910 340,000 1,500

379  0910 428,000 1,000

380 0910 - 1,500

381  0910 884,000 1,500

382 0910 40,800 1,500

383 0910 - 800

384 0910 - 1,100

385 0910 - 1,200

386 0910 - -

387 0910 20,000 -

388 0910 - 1,600

389 0910 - 1,200

390 0910  - 100

391 0910 - 300

392  (2) 0911 - - 1,500

393  (2) 0911 - - 1,800

394 0911 - - 900

395  2 0911 - - 2,800

396 0911 - - 2,500

  2-2  ( )



( . .) . .( )

397 0911 - - 1,500

398  (1)  3 0911 - - 1,500

399 0911 - - 1,500

400  (2) 0911 - - 1,000

401 0911 - - 2,000

402 0911 - - 1,500

403 0911 - - 2,300

404  .3 0911 - - 2,500

405 0911 - - 2,500

406 0911 - - 2,000

407 0911 - - 2,500

408 0911 - - 1,500

409  .4 0911 - - 1,500

410 0911 - - 2,000

411  .9 0911 - - 1,500

412  (2) 0911 - - 2,000

413 0911 - - 1,000

414 0911 - - 2,100

415 0911 - - 2,500

416  (2) 0911 - - 1,200

417  ( ) 0911 - - 900

418 0911 - - 2,000

419 0911 - - 1,500

420 - 0911 - - 1,200

421  (2) 0911 - - 2,500

422 0911 - - 1,500

423  0911 - - 2,000

424 0911 - - 2,500

425 0911 - - 2,800

426 0911 - 700

427 0911 50 100

428 . 0911 - 500

429 0911 200 500

430 0911 100 560

431 0911 - 350

432 0911 - 2,500

433 0911 - 140

434 0911 906 1,000

435 0911 300 1,000

436 0911 - 2,000

437  0911 - 1,000

438 0911 - 2,000

439 0911 210,000 -

440 0911 - 500

  2-2  ( )



( . .) . .( )

441 0911 - -

442 0911 - 1,000

443 0911  - 1,750

444 0911 300 500

445 . 0911 - 800

446 0911 500 1,000

447 0911 400 1,000

448 0911 600,000 500

449 0911 2,500 500

450 0911 - 500

451 0911 - 1,000

452 0911 - 104,000 -

453 0911 100 300

454 0911 500 500

455 0911  - 500

456 0911  - 1,000

457 0911  - 500

458 0911 - -

459 0911 - 600

460 0911 - 1,700

461 0911 - 200

462 0911 - 600

463 0911 - 2,404

464 0911 - 480

465 0911 - 280

466 0911 - 1,300

467 0911 - - 1,150

468 0911  -  -

469 0911 - 2,500

470 0911 3,470 1,000

471 0911 2,300 1,000

472 0911 220 150

473 0912 - - 900

474 0912 - - 1,500

475 0912 - - 1,500

476 0912 - - 1,500

477 0912 - - 2,500

478 0912 - - 1,500

479 0912 - - 1,000

480 0912 - - 1,200

481 0912 -  - 450

482 0912 900 300

483 0912 1,700 2,000

484 0912 400 500

  2-2  ( )



( . .) . .( )

485 0912 - -

486 0912 250,000 -

487 0912 575,000 -

488 0912 - -

489 0912 - 300

490 0912  - 100

491 0912 1 500

492 0912 380 1,000

493 0912 - 600

494 0912 1,044 600

495 0912 100 200

496 0912 0 600

497 0912 700 300

498 0912 - 550

499 0912 - 200

500 .  ( .) 0912 - 300

501  ( .) 0912 - 500

502  ( .) 0912 - 500

503 0912  - 600

504 0912 200 500

505 0912 - 500

506 0912 400 500

507 0912 400 1,500

508 0912 2,860 1,000

509 0912 3,736 300

510 0912 120,000 -

511 0912 - 675

512  (1) 0912 - 872

513 0912 - 1,000

514 0912 - 750

515 0912 - 1,800

516 0912 - 780

517 0912 2,500 500

518 0912 -

519 0912 163 -

520 0912 - -

521 0913 - - 1,500

522  ( ) 0913 - - 1,800

523 0913 - - 1,500

524  (2) 0913 - - 2,000

525 0913 - - 700

526  .1 0913 - - 2,200

527 0913 - 750

528 0913 1,200 200

  2-2  ( )



( . .) . .( )

529 0913 298 1,200

530 0913 1,800 350

531 0914 - - 500

532 0914 - - 1,500

533 0914 - - 2,600

534 0914 - - 2,500

535  1 0914 - - 2,500

536 0914 - - 900

537  (3) 0914 - - 1,200

538 0914 - - 2,500

539  2 0914 - - 800

540 0914 - - 1,500

541 0914 - - 1,300

542 0914 - - 1,000

543 0914 - - 1,000

544 0914 - - 1,300

545 0914 - - 1,500

546  0914 - - 800

547 0914 - - 1,500

548  0914 - - 800

549 0914 - - 1,500

550 0914 - - 1,500

551  (3) 0914 - - 1,500

552 0914 - 1,000

553 0914 - 1,000

554 0914 - -

555 0914 - -

556 . 0914 - 1,000

557 0914 4,000 1,000

558 0914 2,200 400

559 0914 1,500 1,000

560 0914 - 1,000

561 0914 - 500

562 0914 5,200 1,500

563 0914 100 1,000

564 0914 - 1,000

565 0914 - -

566 0914 2,600 600

567 0914 2,600 600

568 0914 -

569 0914 213 600

570 0914 213 600

571 0914 -

572 0914 - -
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( . .) . .( )

573 0914 3,776 -

574 0914 200 -

575 0914 200 -

576 0914 - 1,000

577 0914 450 1,000

578 0914 80 -

579 0914 1,600 450

580 0914 400 700

581 0914 1,660 400

582 0914 1,300 200

583 0914 500 1,000

584 0914 500 250

585 0914 1,445 1,000

586 0914 986 400

587 0914 - 250

588 0914 1,000 100

589 0914 1,000 100

590 0914 1,300 2,000

591 0914 100 1,000

592 0914 1,300 850

593  .3 0915 - - 2,000

594  .5 0915 - - 700

595 0915 - - 1,500

596 - 0916 - - 1,500

597 0916 - - 1,500

598 0916 - - 2,800

599 0916 - - 2,500

600 0916 - - 2,000

601 - 0916 - - 1,500

602 0916 - - 2,000

603 0916 - - 1,500

604 0916 - - 1,500

605  (2) 0916 - - 1,500

606  (2) 0916 - - 1,500

607 0916 - -

608 0916  1,300,000 400

609  1 0916 50

610  2 0916 140

611  3 0916 57

612  4 0916 72 -

613  3 0916 600 -

614  1 0916 113 -

615 0916 40 -

616  2 0916 63 -
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( . .) . .( )
617 0916 5,500 1,250
618 0916 414 500
619 0916 - 500
620 0916 - -
621 0916 219 2,000
622  3 0916 600 -
623  3 0916 57 -
624  4 0916 72 -
625 0917 - -
626  0917 - - 2,600
627  0917 - - 2,000
628  0917 - - 1,500
629  0917 - - 2,500
630  0917 - - 2,500
631  0917 - - 2,300
632  0917 - - 1,800
633  0917 - - 1,300
634  0917 - - 1,500
635  0917 - - 1,800
636  0917 - - 780
637  0917 - - 2,500
638  0917 - - 2,500
639 . 0917 - 1,000
640 . 0917 - 1,000
641 . 0917 - 1,000
642 . 0917 - 1,000
643 . 0917 - 1,500
644 . 0917 - 1,200
645 . 0917 - 2,000
646 . 0917 - 2,000
647 . 0917 - 2,000
648 0917 - -
649 0917 - -
650 0917 - -
651 0917 - -
652 0917 - -
653 0917 - -
654 0917 - -
655 0917 - - 2,460
656 0917 - - 2,900
657 0917 - - 2,200
658 0917 - - 2,800
659 0917 - - 2,000
660 0917 - - 2,000

  2-2  ( )



( . .) . .( )
661 0917 - - 1,500
662 0917 - - 2,500
663  (1) 0917 - - 1,200
664 0917 - - 2,500
665 0917 - - 2,100
666 0917 - - 1,500
667  (2) 0917 - - 1,500
668 0917 - 1,000
669 0917 - 1,000
670 . 0917 - 2,000
671 . 0917 - 1,000
672 . 0917 - 1,000
673 . 0917 - 2,000
674 . 0917 - 1,000
675 . . 0917 - 2,500
676 0917 - 1,000
677 0917       1,000
678 0917 - 2,200
679 ( ) 0917 - -
680 0917 600 1,000
681 0917 - 2,500
682 0917 - 1,500
683 . 0917 - 2,000
684 . 0917 - 1,000
685 . 0917 - 1,000
686 . 0917 - 2,000
687 . 0917 - 2,000
688 . 0917 - 2,000
689 0917 - 2,000
690 0917 - 1,000
691 0917 - 1,000
692 0917 -
693 0917 939 2,500
694 0917 - 1,200
695 0917 - -

  2-2  ( )
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1.2  

 

 4   1) , 2) , 3) 

  4)   

1)   

2)   
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2.1)  TRMM  web site 

   (NASA) http://disc2.nascom.nasa.gov 

/Giovanni/tovas/  3-hourly TRMM and Other Rainfall Estimate 

(3B42 V6)  3  

 

 
 -1   web site 

 ASCII 

  

 
 -2  web site 

 



 - 4 

 web site   

 

 
 -3   

 

 

3)  

 -   

3.1)   

Koshi    ALOS 

 

 ALOS   Tarbela (Tarbela 

Dam)  

 
 -4   Tarbela (Google Map) 



 - 5 

 
 -5  ALOS( ) 

 

 

 



 - 6 

 ALOS   

   

Product ID  O1B2G_U 

Level 1B2 scene ID   ALAV2A037222920 

Level 1B2 scene center latitude  33.7867908 

Level 1B2 scene center longitude  72.7525225 

Line number for level 1B2 scene center  4272.5000000 

Sample number for level 1B2 scene center  4322.5000000 

Orientation angle  13.0 

Incidence angle  L 0.2            

Mission ID  ALOS 

Sensor ID  AVNIR-2 

Calculated orbit number  3722 

Acquisition date  6 October 2006 

Latitude and longitude of scene center  C N33-47/E072-45 

Type of sensor and spectrum identification  AV2 1234 

Sun angle at product scene center  SUN EL 49 A158 

Processing code  B2U-C-G      

Identification of component agent and project  JAXAALOS 

Scene ID of work order  ALAV2A037222920 

 

3.2)   

. . 2543, 2546 
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-  4.30 
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4)   

  

 (Generate Contour from 

DEM) 

 (Digital Elevation Model: DEM) 

    

   

   

 

  

 

 
 -10  

 

 

   (Contour), 

 (Slope),  (Cross Section), 

 (Profile),  (Shade Relief),  (Watershed), 

   



 - 16 

 
 

 -11  DEM  

 

  ASTER Global Digital 

Elevation Model (GDEM 2009)  NASA  METI (The Ministry of 

Economy, Trade, and Industry )  Advanced Spaceborne 

Thermal Emission and Reflection Radiometer (ASTER)  Global 

 30    

http://www.gdem.aster.ersdac.or.jp/ 

  

FWTools (Open Source GIS Binary Kit for Windows and Linux)  

http://fwtools.maptools.org/  

Quantum GIS (QGIS)  http://www.qgis.org/ 

 DEM  

 DEM   60 x 60 . 

 FWTools  

-  FWTools Shell  Command  

Directory  DEM (  D:\DEM) 
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-  gdalwarp  DEM  Shape file 

   gdalwarp   -cutline  BASIN.shp   GDEM_NAN.tif  GDEM_NAN_cut.tif 

             
 

 Contour  DEM 

   

GDEM 2009   

gdalinfo  gdalwarp  

   gdalwarp   -s_srs  epsg:4326  –t_srs  epsg:32647  GDEM_NAN_cut.tif 

GDEM_NAN_UTM.tif 
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 (Map Datum)  (Map Projection) 

 European Petroleum Survey Group (EPSG) The OGP Surveying and 

Positioning Committee   

 

 -3  

Datum Coordinate System Code 

WGS84 Geographic Coord.Sys. EPSG:4326 

WGS84 UTM Zone 47N EPSG:32647 

WGS84 UTM Zone 48N EPSG:32648 

Indian Datum 1975 Geographic Coord.Sys. EPSG:4240 

Indian Datum 1975 UTM Zone 47N EPSG:24047 

Indian Datum 1975 UTM Zone 48N EPSG:24048 

 gdal_contour  

 10   GDEM_contour_dir  Shapefile 

   gdal_contour   –a  ‘’height’   –i  10  GDEM_NAN_UTM.tif   

GDEM_contour_dir 

 Shapefile   Google 

Earth    

   gdal_contour   –a  ‘’height’   –3D   –i  10  GDEM_NAN_UTM.tif   

GDEM_contour_dir 

 Google Earth  kml 

 ogr2ogr  
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   ogr2ogr  –a_srs epsg:4326  –dsco  “NameField=height”    

GDEM_contour.kml  GDEM_contour.shp 

 

 

 -12  DEM  Quantum GIS 

 (DEM)  (Contour) 

 Contour  

  

 

2   

2.1.   

 (PostgreSQL) 

PostgreSQL  -  (Object-Relational DataBase 

Management System  ORDBMS)  SQL  

 subselects , transactions , user-defined types  functions   Database 
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 Source code    (Input)  

(Backup)  (Restore)  

 

 
 

 -13    PosgreSQL 

 
 

 -14  PostgreSQL 

 



 - 21 

 
 -15  

 

 
 -16  PostgreSQL 

  

 

 PostgreSQL  2   

 (Management Information System (MIS))   

(Geographic Information System (GIS))  Driver 

ODBC  MIS   shp2pgsql 

 PostgreSQL  

 

 

 



Micro

 

2.2 

 

  A

-
-
-

 Record 

osoft Access

 

 

 

 M

Access 

 

 

s 

 

MIS 

 Excel 

 Prim

-17 
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 Access

 ODBC  

 M

mary Key 

 -3 

 

 

 ODBC 

s 

Microsoft Ex

 

 

 

xcel 

 

 

 

 

 Excel 
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Prototype Mockup Module: 

http:// www.thaiwaterplan.org/GeoExt/StartPage.html 

 

Architecture System: 

  (Client Server) 

  

 

 

 

 

 

 
 

 -18   web site 

 

Intern

Use
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Software Requirements: 

    Web Server, 

Web Application   

1. ms4w-2.3.1  

- Apache HTTP Server version 2.2.15 

- PHP version 5.3.2 

- MapServer CGI 5.6.3 

- MapScript 5.6.3 (CSharp, Java, PHP, Python) 

- Includes support for Oracle 11g, and SDE data (if you have associated 

client/dlls) 

- MrSID support built-in 

- GDAL/OGR 1.7.1 and Utilities 

TileCache.py 

Http/Protocol 

Client Thin 

Application Server 

Database Server 
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- MapServer Utilities 

- PROJ Utilities 

- Shapelib Utilities 

- Shp2tile Utility 

- Shpdiff Utility 

- AVCE00 Utilities 

- OGR/PHP Extension 1.0.0 

- OWTChart 1.2.0 

2. ext-3.3.0 

3. mapfish-1.1 

4. open-flash-chart-2-Lug-Wyrm-Charmer 

5. OpenLayers-2.10 

6. PostgreSQL 3+, PostGIS 1.4+ 

7. Quantum GIS 

8. Python 2.5 

9. Tilecache-2.11 

 

Course Contents: 

 Exercise1 Pan and Zoom 

 (Map Tools)  

-   

  Module  Openlayer API 
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Coding 

<link rel="stylesheet" href="../../style.css" type="text/css"> 

<script type="text/javascript" src="../.. /OpenLayers.js"></script>……. 

     var options = { controls: [],…} 

     addControl(new OpenLayers.Control.ScaleLine()); 

     addControl(new OpenLayers.Control.PanZoomBar()); 

     -22  

 

Exercise2 Layers Switch and Legends 

 -    Tree-Layers 

 

  

   

1)  Google Map API (G_NORMAL_MAP, G_SATELLITE_MAP, G_HYBRID_MAP, 

G_PHYSICAL_MAP) 

2)   

3)  

4)  

5)  FGDS 

6)  (WMS  Floods GISTDA) 
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: http://flood.gistda.or.th/ 

 -23  

 

  (Client 

Site)  Plug-in   

Mapfish Application  Remove  Opacity 
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 (Point, Line, Polygon) 

 

Coding 

plugins: [mapfish.widgets.LayerTree.createContextualMenuPlugin(['opacitySlide', 

'remove']) 
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Exercise3 Tools Bar 

   (Point, 

Line, Polygon)  Digitize  
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Coding 

OpenLayers.Control.DrawFeature(vectorLayer, OpenLayers.Handler.Point, {…}); 

OpenLayers.Control.DrawFeature(vectorLayer, OpenLayers.Handler.Line, {…}); 

OpenLayers.Control.DrawFeature(vectorLayer, OpenLayers.Handler.Polygon, {…}); 

OpenLayers.Control.Measure(OpenLayers.Handler.Path, {title: ' ',…}); 

OpenLayers.Control.Measure(OpenLayers.Handler.Polygon, {title: ' ',…}); 

nav.previous.trigger =>  

nav.next.trigger =>  

Example 

 

 

 

 

 

 

 

Handler.Point

Handler.Line

Handler.Polygon

Control.Measure

nav.next.trigger
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 (Point, Line, Polygon) 
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 -27  

Exercise4 Spatial Query 

   (Zoom Extent) 

  Combo box  Zoom Extent 

  

Measurement Feature

Draw Feature (Point, Line, Polygon) 
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 -28  

Coding 

Ext.exampledata.combo_amphoe_ns = [ 

 ['8001',' . ',new OpenLayers.Bounds(99.79.,603)], 

 ['8002',' . ',new OpenLayers.Bounds(99.707,639)], 

 ['8003',' . ',new OpenLayers.Bounds(99.695…,494)], 

 ['8004',' . ',new OpenLayers.Bounds(99.416…,650)], 

 ['8005',' . ',new OpenLayers.Bounds(99.475…,722)] 

 ['8006',' . ',new OpenLayers.Bounds(100.053…,229)], 

 ['8007',' . ',new OpenLayers.Bounds(99.737…,108)], 

 ['8008',' . ',new OpenLayers.Bounds(99.757…,872)], 

 ['8009',' . ',new OpenLayers.Bounds(99.425…,303)], 

 ['8010',' . ',new OpenLayers.Bounds(99.455…,375)], 

Ext.namespace('Ext.exampledata. combo_amphoe_ns,…’); 
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Exercise5 Spatial Statistic  

 (Demand, Supply) 

 

  2   

1.   

2.  

     

Water Demand-Supply ,  Water Demand-Supply , 

 Water Demand-Supply  
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( :  Open flash chart) 
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( :  jQuery) 

 

Exercise6 Get Feature Information 

 

 

 pop-up  Module  

 Web Application   -4 
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 -2 

 

 

 

 

,  

 

 " " 

 

 

 

 

 

1)  

-   

    

  

-          

   

-
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1.  

1)  http://www.watercu.eng.chula.ac.th/  

 

 
 

 - 1  

2)   RESEARCH   

 

 
 

 - 2  

3) "

" 

 
 - 3 "  

" 
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4)    

 
 - 4  

 

 
 - 5  
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2.    4     

  

 

 
 

 - 6  

 

1)   

(1)  

(2)  (      ) 

(3)  

 

1)  

4)  

2)  

3)  
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 - 7  

 

2)   

 

         (home)  

        (back)  

        (forward)  

         

         (zoom in)      

   

  

 

1

2

3
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         (zoom out)     

         (pan)  

         (information)  

 

 Excel, Text  Pdf  

 

 
 - 8  (information) 

 

          (select area)  

  

  (information) 
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 - 9  

 

 
 - 10  

 

       (rule)   

   

 

 

 
 - 11  
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 - 12  

  (refresh)  

 

3)   

 
 

 - 13   

 

   (+) 
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 - 14  

 

 

  

 
 - 15  

 

- Layer Info  

- Transparency  

- Zoom To Layer  

4)  

 

 



-43 

 
 - 16  
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3.2  
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1.
 (Internet GIS Map Server) 

2.
   

 Bottom-Up 
Policy

 
 (Keyword)

:    

  

(Internet GIS Map)  

•
–
–
–
–
–
–

–

•  

–   

  

– / / 
 

   

 

  

•

•

•

 

(Internet GIS Map Server)

 

 

   

 

 

  

•
•

•  

 (Internet 
GIS Map Server) 

-

-

-
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0914 28.06     109.54   165.03   130.47   486.78      679.40      277.06      83.93     38.71     22.26     13.27     14.70     1,848.28    200.94         2,049.22     
0915 6.27       24.59     41.22     43.07     112.24      160.84      66.70        18.75     8.57       5.39       3.76       3.73       448.67       46.47           495.14        
0916 13.33     60.64     99.46     85.42     205.14      269.62      149.72      44.58     21.43     11.61     6.26       6.57       870.01       103.78         973.79        
0917 627.06   852.28   944.00   605.92   1,885.93   2,415.28   1,096.47   619.25   416.15   421.02   501.32   637.13   7,799.88    3,221.92      11,021.80   
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 1 
 1  (C)

        Runoff :   ; . .
Rainfall :  ; 
Area   :   ; . .

y = 11.447x + 1830.9

y = 0.0035x + 0.6321
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Rainfall
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 1  

32

   .

2520 31.9% 5.2% 4.0% 41.1% 25.9% 12.0% 37.9% 20.6% 58.4% 0.5% 100%

2521 20.4% 6.5% 11.1% 38.0% 18.0% 36.6% 54.6% 3.7% 58.3% 3.7% 100%

2522 35.2% 3.0% 7.1% 45.4% 29.4% 9.4% 38.7% 13.8% 52.5% 2.1% 100%

2523 11.3% 4.2% 28.8% 44.2% 15.1% 28.1% 43.2% 10.2% 53.4% 2.4% 100%

2524 20.1% 5.3% 18.5% 43.9% 29.0% 15.1% 44.1% 9.6% 53.7% 2.4% 100%

2525 26.8% 1.9% 20.0% 48.6% 24.2% 12.1% 36.3% 14.2% 50.5% 0.9% 100%

2526 16.7% 3.1% 27.4% 47.3% 18.9% 15.0% 33.8% 15.1% 49.0% 3.8% 100%

2527 17.1% 2.2% 27.0% 46.4% 24.9% 9.8% 34.7% 17.9% 52.7% 1.0% 100%

2528 13.5% 3.3% 28.3% 45.1% 17.1% 23.1% 40.2% 13.7% 53.9% 1.0% 100%

2529 29.3% 3.0% 25.8% 58.1% 31.0% 6.9% 38.0% 3.1% 41.0% 0.9% 100%

2530 23.7% 4.8% 29.8% 58.3% 18.4% 10.9% 29.3% 10.3% 39.5% 2.1% 100%

2531 21.6% 7.4% 36.6% 65.6% 14.2% 15.9% 30.0% 2.7% 32.7% 1.7% 100%

2532 27.5% 4.6% 28.6% 60.7% 21.5% 7.0% 28.5% 8.6% 37.1% 2.1% 100%

2533 27.6% 3.0% 15.0% 45.6% 26.1% 11.2% 37.4% 15.7% 53.0% 1.4% 100%

2534 25.5% 3.6% 6.2% 35.3% 24.0% 20.3% 44.4% 14.1% 58.4% 6.3% 100%

2535 25.5% 4.7% 12.3% 42.5% 20.1% 15.3% 35.4% 9.4% 44.7% 12.7% 100%

2536 30.5% 3.6% 4.5% 38.6% 34.8% 16.2% 51.0% 7.7% 58.7% 2.7% 100%

2537 13.1% 7.7% 9.1% 29.9% 14.3% 23.0% 37.4% 16.2% 53.5% 16.5% 100%

2538 15.2% 3.1% 7.5% 25.8% 24.7% 13.4% 38.2% 3.1% 41.3% 32.9% 100%

2539 23.3% 4.2% 10.1% 37.6% 21.2% 22.7% 43.9% 6.2% 50.1% 12.3% 100%

2540 40.4% 2.6% 0.1% 43.2% 35.3% 14.5% 49.7% 5.5% 55.2% 1.6% 100%

2541 21.7% 2.5% 23.6% 47.8% 29.1% 9.3% 38.4% 10.2% 48.6% 3.6% 100%

2542 7.9% 4.7% 17.5% 30.1% 14.8% 27.6% 42.4% 17.3% 59.7% 10.2% 100%

2543 15.5% 5.6% 3.6% 24.7% 23.5% 20.8% 44.3% 19.1% 63.4% 11.9% 100%

2544 15.3% 6.1% 15.7% 37.1% 27.5% 17.7% 45.2% 12.4% 57.7% 5.2% 100%

2545 20.6% 6.1% 11.2% 37.9% 19.0% 18.3% 37.3% 8.8% 46.1% 16.0% 100%

2546 40.6% 3.7% 3.5% 47.8% 34.2% 7.6% 41.7% 9.4% 51.1% 1.1% 100%

2547 19.3% 4.6% 2.4% 26.3% 37.8% 14.8% 52.6% 11.2% 63.8% 9.8% 100%

2548 25.4% 8.4% 5.5% 39.4% 35.8% 15.3% 51.2% 7.9% 59.1% 1.5% 100%

2549 17.8% 7.6% 15.2% 40.6% 16.8% 20.2% 37.0% 5.3% 42.3% 17.1% 100%

2550 27.7% 3.6% 14.1% 45.5% 24.1% 16.7% 40.8% 11.9% 52.7% 1.8% 100%

2551 22.4% 2.7% 17.9% 43.0% 26.5% 8.3% 34.8% 17.1% 51.9% 5.1% 100%

2552 35.2% 4.3% 6.5% 46.0% 33.2% 12.3% 45.5% 4.9% 50.4% 3.6% 100%

40.6% 8.4% 36.6% 65.6% 37.8% 36.6% 54.6% 20.6% 63.8% 32.9%  

23.2% 4.4% 15.0% 42.6% 24.6% 16.0% 40.5% 10.8% 51.3% 6.0%  

7.9% 1.9% 0.1% 24.7% 14.2% 6.9% 28.5% 2.7% 32.7% 0.5%  

   .

2520 24.5% 5.9% 2.8% 33.2% 22.7% 13.8% 36.6% 29.7% 66.2% 0.6% 100%

2521 16.8% 11.2% 17.9% 46.0% 12.3% 29.9% 42.2% 6.3% 48.5% 5.6% 100%

2522 27.7% 4.1% 9.9% 41.7% 26.2% 11.4% 37.5% 18.2% 55.7% 2.6% 100%

2523 6.2% 7.1% 31.5% 44.8% 11.3% 23.4% 34.7% 16.7% 51.4% 3.7% 100%

2524 12.6% 7.3% 16.9% 36.9% 25.1% 23.8% 48.8% 11.1% 60.0% 3.2% 100%

2525 22.2% 2.6% 17.6% 42.3% 17.9% 20.2% 38.2% 18.3% 56.5% 1.2% 100%

2526 11.9% 3.9% 25.1% 40.9% 14.2% 19.9% 34.1% 19.8% 53.9% 5.2% 100%

2527 12.3% 3.2% 25.5% 41.0% 19.1% 12.7% 31.8% 25.8% 57.6% 1.4% 100%

2528 8.9% 3.1% 29.3% 41.3% 11.8% 24.4% 36.2% 21.0% 57.2% 1.5% 100%

2529 25.4% 5.1% 24.5% 54.9% 29.3% 9.8% 39.1% 4.5% 43.6% 1.4% 100%

2530 18.5% 6.7% 24.2% 49.3% 15.4% 18.0% 33.4% 14.2% 47.6% 3.1% 100%

2531 4.6% 11.8% 39.9% 56.4% 12.3% 24.7% 37.0% 4.1% 41.1% 2.5% 100%

2532 20.2% 8.0% 27.7% 56.0% 19.3% 10.7% 30.1% 10.5% 40.6% 3.4% 100%

2533 24.4% 4.5% 8.2% 37.1% 24.7% 11.0% 35.8% 25.0% 60.7% 2.1% 100%

2534 10.4% 4.7% 9.9% 25.0% 15.9% 30.5% 46.4% 20.2% 66.6% 8.4% 100%

2535 10.1% 6.0% 20.7% 36.7% 9.6% 21.9% 31.6% 14.2% 45.8% 17.5% 100%

2536 30.6% 5.4% 7.9% 43.8% 37.1% 5.1% 42.3% 9.8% 52.1% 4.1% 100%

2537 4.5% 13.1% 12.9% 30.5% 5.5% 15.5% 21.0% 23.7% 44.7% 24.8% 100%

2538 7.5% 4.2% 11.9% 23.7% 21.9% 8.6% 30.5% 3.5% 34.0% 42.3% 100%

2539 13.9% 5.0% 14.1% 33.0% 15.6% 31.7% 47.3% 5.5% 52.8% 14.2% 100%

2540 33.3% 4.3% 0.2% 37.7% 28.5% 24.0% 52.5% 7.2% 59.7% 2.6% 100%

2541 14.1% 3.7% 38.7% 56.4% 16.6% 14.2% 30.8% 7.9% 38.7% 4.9% 100%

2542 2.3% 5.9% 21.9% 30.0% 4.3% 20.7% 25.0% 29.0% 54.0% 16.0% 100%

2543 6.5% 7.8% 3.9% 18.2% 12.1% 28.3% 40.4% 25.4% 65.8% 16.0% 100%

2544 7.0% 7.1% 17.3% 31.4% 19.5% 23.6% 43.1% 18.7% 61.7% 6.8% 100%

2545 7.9% 6.7% 13.0% 27.7% 11.9% 28.6% 40.5% 11.4% 52.0% 20.4% 100%

2546 33.6% 6.9% 5.1% 45.6% 29.1% 11.8% 40.9% 11.6% 52.5% 1.9% 100%

2547 14.4% 7.4% 4.2% 25.9% 19.5% 20.8% 40.3% 19.3% 59.5% 14.6% 100%

2548 16.6% 12.8% 9.4% 38.8% 22.8% 24.9% 47.7% 11.2% 58.9% 2.3% 100%

2549 21.7% 12.2% 9.3% 43.2% 8.1% 19.3% 27.5% 6.0% 33.5% 23.3% 100%

2550 22.5% 5.0% 17.8% 45.3% 13.9% 21.7% 35.6% 16.8% 52.4% 2.3% 100%

2551 15.9% 2.9% 20.4% 39.2% 16.5% 12.4% 28.8% 24.4% 53.3% 7.5% 100%

2552 25.6% 9.2% 12.7% 47.5% 32.6% 3.1% 35.7% 9.8% 45.6% 6.9% 100%

33.6% 13.1% 39.9% 56.4% 37.1% 31.7% 52.5% 29.7% 66.6% 42.3%  

16.2% 6.5% 16.7% 39.4% 18.3% 18.8% 37.1% 15.2% 52.2% 8.3%  

2.3% 2.6% 0.2% 18.2% 4.3% 3.1% 21.0% 3.5% 33.5% 0.6%  

   .

2520 47.9% 3.7% 6.3% 57.9% 32.7% 8.1% 40.8% 1.0% 41.8% 0.3% 100%

2521 24.6% 1.1% 3.3% 29.0% 24.5% 44.2% 68.7% 0.8% 69.4% 1.6% 100%

2522 50.0% 1.0% 1.7% 52.6% 35.6% 5.5% 41.1% 5.1% 46.2% 1.2% 100%

2523 16.7% 1.0% 25.9% 43.6% 19.1% 33.1% 52.2% 3.2% 55.4% 1.0% 100%

2524 31.9% 2.2% 20.9% 55.0% 35.3% 1.2% 36.4% 7.3% 43.7% 1.3% 100%

2525 33.2% 0.8% 23.3% 57.4% 33.0% 0.7% 33.8% 8.4% 42.2% 0.4% 100%

2526 23.4% 2.1% 30.6% 56.1% 25.4% 8.1% 33.5% 8.6% 42.1% 1.8% 100%

2527 23.2% 0.9% 29.0% 53.1% 32.3% 6.1% 38.4% 8.0% 46.4% 0.4% 100%

2528 18.8% 3.4% 27.1% 49.4% 23.2% 21.7% 44.8% 5.4% 50.2% 0.4% 100%

2529 33.3% 0.8% 27.2% 61.3% 32.8% 4.0% 36.8% 1.6% 38.4% 0.4% 100%

2530 30.4% 2.4% 37.0% 69.8% 22.2% 1.8% 24.1% 5.2% 29.2% 0.9% 100%

2531 41.9% 2.0% 32.7% 76.6% 16.4% 5.3% 21.7% 0.9% 22.6% 0.7% 100%

2532 34.8% 1.2% 29.4% 65.5% 23.8% 3.3% 27.0% 6.7% 33.7% 0.8% 100%

2533 31.0% 1.5% 22.3% 54.7% 27.6% 11.5% 39.1% 5.6% 44.7% 0.6% 100%

2534 48.8% 1.8% 0.4% 51.1% 36.6% 4.6% 41.3% 4.6% 45.8% 3.1% 100%

2535 47.4% 3.0% 0.4% 50.8% 34.9% 5.8% 40.8% 2.4% 43.2% 6.0% 100%

2536 30.4% 1.7% 0.9% 33.0% 32.3% 28.3% 60.6% 5.3% 65.9% 1.1% 100%

2537 23.3% 1.4% 4.6% 29.3% 24.7% 31.8% 56.5% 7.3% 63.9% 6.9% 100%

2538 27.9% 1.3% 0.1% 29.2% 29.5% 21.5% 51.1% 2.4% 53.4% 17.3% 100%

2539 45.0% 2.5% 0.7% 48.2% 34.1% 1.9% 36.0% 7.9% 43.9% 7.8% 100%

2540 47.6% 0.9% 0.1% 48.6% 42.1% 5.0% 47.0% 3.8% 50.8% 0.6% 100%

2541 32.6% 0.8% 2.2% 35.6% 46.9% 2.4% 49.2% 13.5% 62.7% 1.7% 100%

2542 13.9% 3.3% 12.9% 30.2% 26.0% 35.0% 61.0% 4.8% 65.7% 4.1% 100%

2543 29.0% 2.3% 3.1% 34.4% 40.5% 9.6% 50.1% 9.6% 59.8% 5.8% 100%

2544 28.7% 4.3% 13.2% 46.3% 40.4% 8.3% 48.7% 2.4% 51.1% 2.6% 100%

2545 42.4% 4.9% 8.1% 55.4% 31.1% 0.6% 31.7% 4.4% 36.1% 8.5% 100%

2546 47.0% 0.7% 2.0% 49.8% 38.8% 3.7% 42.4% 7.4% 49.8% 0.4% 100%

2547 25.3% 1.3% 0.3% 26.8% 59.7% 7.6% 67.3% 1.7% 69.0% 4.2% 100%

2548 35.5% 3.5% 1.2% 40.1% 50.6% 4.5% 55.1% 4.2% 59.2% 0.6% 100%

2549 12.2% 0.9% 23.7% 36.9% 29.3% 21.4% 50.7% 4.2% 55.0% 8.2% 100%

2550 36.9% 1.2% 7.7% 45.8% 42.0% 7.8% 49.8% 3.4% 53.2% 1.0% 100%

2551 30.2% 2.4% 14.9% 47.5% 38.7% 3.3% 42.0% 8.2% 50.2% 2.3% 100%

2552 42.0% 0.7% 2.2% 44.9% 33.6% 18.9% 52.5% 1.4% 53.9% 1.2% 100%

50.0% 4.9% 37.0% 76.6% 59.7% 44.2% 68.7% 13.5% 69.4% 17.3%  

32.9% 1.9% 12.6% 47.5% 33.2% 11.4% 44.6% 5.0% 49.7% 2.9%  

12.2% 0.7% 0.1% 26.8% 16.4% 0.6% 21.7% 0.8% 22.6% 0.3%  
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2520 22.7% 13.8% 36.6% 32.7% 8.1% 40.8% 25.9% 12.0% 37.9%

2521 12.3% 29.9% 42.2% 24.5% 44.2% 68.7% 18.0% 36.6% 54.6%

2522 26.2% 11.4% 37.5% 35.6% 5.5% 41.1% 29.4% 9.4% 38.7%

2523 11.3% 23.4% 34.7% 19.1% 33.1% 52.2% 15.1% 28.1% 43.2%

2524 25.1% 23.8% 48.8% 35.3% 1.2% 36.4% 29.0% 15.1% 44.1%

2525 17.9% 20.2% 38.2% 33.0% 0.7% 33.8% 24.2% 12.1% 36.3%

2526 14.2% 19.9% 34.1% 25.4% 8.1% 33.5% 18.9% 15.0% 33.8%

2527 19.1% 12.7% 31.8% 32.3% 6.1% 38.4% 24.9% 9.8% 34.7%

2528 11.8% 24.4% 36.2% 23.2% 21.7% 44.8% 17.1% 23.1% 40.2%

2529 29.3% 9.8% 39.1% 32.8% 4.0% 36.8% 31.0% 6.9% 38.0%

2530 15.4% 18.0% 33.4% 22.2% 1.8% 24.1% 18.4% 10.9% 29.3%

2531 12.3% 24.7% 37.0% 16.4% 5.3% 21.7% 14.2% 15.9% 30.0%

2532 19.3% 10.7% 30.1% 23.8% 3.3% 27.0% 21.5% 7.0% 28.5%

2533 24.7% 11.0% 35.8% 27.6% 11.5% 39.1% 26.1% 11.2% 37.4%

2534 15.9% 30.5% 46.4% 36.6% 4.6% 41.3% 24.0% 20.3% 44.4%

2535 9.6% 21.9% 31.6% 34.9% 5.8% 40.8% 20.1% 15.3% 35.4%

2536 37.1% 5.1% 42.3% 32.3% 28.3% 60.6% 34.8% 16.2% 51.0%

2537 5.5% 15.5% 21.0% 24.7% 31.8% 56.5% 14.3% 23.0% 37.4%

2538 21.9% 8.6% 30.5% 29.5% 21.5% 51.1% 24.7% 13.4% 38.2%

2539 15.6% 31.7% 47.3% 34.1% 1.9% 36.0% 21.2% 22.7% 43.9%

2540 28.5% 24.0% 52.5% 42.1% 5.0% 47.0% 35.3% 14.5% 49.7%

2541 16.6% 14.2% 30.8% 46.9% 2.4% 49.2% 29.1% 9.3% 38.4%

2542 4.3% 20.7% 25.0% 26.0% 35.0% 61.0% 14.8% 27.6% 42.4%

2543 12.1% 28.3% 40.4% 40.5% 9.6% 50.1% 23.5% 20.8% 44.3%

2544 19.5% 23.6% 43.1% 40.4% 8.3% 48.7% 27.5% 17.7% 45.2%

2545 11.9% 28.6% 40.5% 31.1% 0.6% 31.7% 19.0% 18.3% 37.3%

2546 29.1% 11.8% 40.9% 38.8% 3.7% 42.4% 34.2% 7.6% 41.7%

2547 19.5% 20.8% 40.3% 59.7% 7.6% 67.3% 37.8% 14.8% 52.6%

2548 22.8% 24.9% 47.7% 50.6% 4.5% 55.1% 35.8% 15.3% 51.2%

2549 8.1% 19.3% 27.5% 29.3% 21.4% 50.7% 16.8% 20.2% 37.0%

2550 13.9% 21.7% 35.6% 42.0% 7.8% 49.8% 24.1% 16.7% 40.8%

2551 16.5% 12.4% 28.8% 38.7% 3.3% 42.0% 26.5% 8.3% 34.8%

2552 32.6% 3.1% 35.7% 33.6% 18.9% 52.5% 33.2% 12.3% 45.5%

37.1% 31.7% 52.5% 59.7% 44.2% 68.7% 37.8% 36.6% 54.6%

18.3% 18.8% 37.1% 33.2% 11.4% 44.6% 24.6% 16.0% 40.5%

4.3% 3.1% 21.0% 16.4% 0.6% 21.7% 14.2% 6.9% 28.5%
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( . .1979 – 2006)

( . .2015-2039) ( . .2075-2099)

%

N/P
%

F/P

0.42% 5.92%

 -0.58%

 +0.05%

 +6.66%

 +5.24%

44

45

% % % % % %

486.3    855.3    1,136.3 748.0    53.8   657.6    23.1-       1,107.3 2.6-       272.5    44.0-   662.8    22.5-       1,148.1 1.0     

121.6    138.6    260.2    272.5    124.0 99.1      28.5-       -       100.0-    499.6    310.8 530.4    282.8      934.7    259.3 

253.3    537.5    790.8    518.3    104.6 371.6    30.9-       854.3    8.0       379.6    49.8   600.1    11.6       1,036.5 31.1   

S.D. 109.6    238.3    288.6    122.3    11.6   138.7    41.8-       222.8    22.8-      436.4    298.2 36.0      84.9-       55.4      80.8-   

692.6    355.6    850.7    1,421.2 105.2 293.0    17.6-       1,612.2 89.5      1,400.5 102.2 225.1    36.7-       1,583.6 86.2   

247.2    48.0      412.0    1,120.7 353.4 126.2    162.9      -       100.0-    1,207.5 388.5 164.9    243.6      1,379.0 234.7 

403.6    183.9    587.5    1,234.4 205.8 178.5    2.9-         1,356.4 130.9    1,301.2 222.4 183.1    0.4-         1,484.3 152.7 

S.D. 121.8    107.8    167.1    94.9      22.1-   37.1      65.6-       302.3    80.9      54.6      55.1-   12.4      88.5-       56.1      66.4-   

117.6    8.6       117.7    124.2    5.6     231.9    2,610.9   329.3    179.8    78.5      33.2-   248.3    2,802.8   267.0    126.9 

-       -       -       12.4      -     19.4      -         -       -       65.2      -     222.6    -         62.7      -     

45.0      0.9       45.8      65.8      46.4   152.4    17,551.1 209.5    357.3    58.9      31.1   213.7    24,647.0 194.0    323.5 

S.D. 50.5      2.7       50.9      34.9      30.8-   57.5      2,027.7   79.2      55.5      51.5      1.9     209.9    7,667.1   50.3      1.2-     

103.8    25.3      129.1    170.5    64.3   448.1    1,671.5   451.7    249.9    10.5      89.8-   424.1    1,576.6   427.8    231.4 

-       -       -       -       -     -       -         -       -       -       -     -       -         -       -     

20.4      2.5       22.9      15.0      26.5-   248.7    9,732.5   253.2    1,003.5 1.4       93.3-   177.7    6,924.7   179.0    680.5 

S.D. 43.0      8.0       48.8      39.2      8.9-     141.8    1,672.5   143.1    193.1    2.5       94.1-   96.2      1,102.2   96.5      97.7   

44.4      8.6       52.9      12.4      72.0-   18.4      115.6      23.0      56.6-      12.6      71.6-   11.7      37.3       17.2      67.5-   

-       -       -       -       -     0.6       -         -       -       -       -     0.9       -         0.9       -     

11.7      1.2       12.9      4.4       61.9-   6.1       384.5      10.1      22.0-      3.3       71.4-   4.0       218.0      7.3       43.4-   

S.D. 14.3      2.7       16.7      5.0       64.9-   4.6       73.0       6.9       59.0-      4.7       66.9-   3.0       12.8       6.4       61.8-   

1,186.7 1,219.5 2,144.0 2,131.2 79.6   1,284.9 5.4         3,303.6 54.1      1,969.6 66.0   1,408.8 15.5       3,317.5 54.7   

494.7    188.4    683.1    1,421.0 187.3 541.1    187.2      2,241.2 228.1    1,644.1 232.4 867.2    360.3      2,517.8 268.6 

734.0    726.0    1,460.0 1,838.0 150.4 957.3    31.9       2,795.3 91.5      1,774.9 141.8 1,126.2 55.1       2,901.1 98.7   

S.D. 215.9    317.7    422.6    186.9    13.4-   217.7    31.5-       317.6    24.9-      82.1      62.0-   131.7    58.5-       169.7    59.9-   
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 (1) 445.9 446.56 0.1%
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THE EFFECT OF LAND USE CHANGE ON RUNOFF IN THE NAN BASIN 

Kwanchai PAKOKSUNG, Sucharit KOONTANAKULVONG 
Water Resources System Research Unit,  

Department of Water Resources Engineering,  
Faculty of Engineering, Chulalongkorn University  

ABSTRACT: Forest area in Nan river Basin was deteriorated due to the increased deforestation for 
agricultural purpose, resulting in natural resources change especially water flow in natural streams. Having 
been grown in the economic in NAN basin, the agricultural area had been increased. In the contrary, while 
the agricultural area increased, the forest area decreased. The forest area in NAN basin, which had been 
decreased, made the runoff coefficient increased. This study aim to investigate the relationship between the 
land use change (decrease in forest area) and the runoff coefficient change and to determine the change of 
runoff in the Nan River basin, one of the important four river basins supplying water to the central plain area 
in Thailand.  The collected data included rainfall, runoff, land use change (forest area change) in each sub 
basin boundaries. The land use data in the year 2000 and 2006 were used to analysis the runoff coefficient.  
The analyzed coefficients were then illustrated spatially by using GIS technology. The approach can lead to 
more accurate determination of the impact of land use change towards runoff in both sub basin and basin 
level in the future.  The study can be used as a data to determine the balance of natural resource utilization 
and socio-economical development in the sustainable manner in the future for the study area.  

KEYWORDS: land use, change, runoff, sustainable development  

1. INTRODUCTION

Historically land use had changed dramatically and 

the increasing population and economic growth, are the 

main causes. The increasing of natural resources use 

created the impact to the hydrologic and environmental 

conditions. The forest area decreased  while the 

agricultural and urban area increased. After that the 

agricultural area was transformed to industrial, 

residential or recreational areas. The change affected 

the runoff. This study aim to investigate the effect the 
land use change to the runoff coefficient and to 
determine the change of runoff in the Nan River 
basin.   

1.1 Study Area 
The Nan river basin is located in the northern 

region of Thailand with the total catchment area of 
34,682.04 sq.km. The basin originated from Bor 
Klua district, Nan Province and is situated between 
Latitude 15o 42’ 12” to Latitude 19o 37’ 48” N and 
Longitude 99o 51’ 30” to Longitude 101o 21’ 48” E, 
The basin covers the area of 6 provinces namely Nan, 
Uttaradit, Phitsanulok, Pichit, Phetchabun and 
Nakhonsawan  and can be divided into 16 sub-river 
basin as shown in Figure 1 and Table 1.

The total population in the Nan basin is 3,423,499 

million in 2006 and 3,413,764 million in 2007. 

Socio-economically Phitsanulok Province has the 

highest economical development among 5 provinces in 



the Nan river basin, while Nan Province has the lowest. 

The economic development status in the river basin is 

dependent on the country economics.

Sources: Department of Water Resource 

Figure1 Topography NAN Basin 

2. METHODOLOGY 
The analysis aimed to find the affect of land 

use change towards runoff coefficients. The 
collected data included rainfall, runoff, land use 
change (Forest area change) in each sub 
basin boundaries in the year 2000 and 2006. The 
analyzed runoff coefficients were then illustrated 
spatially by using GIS technology. 

The data used in the study in the main basin and 

each sub basin of Nan basin are  the land use in the 
year 2000 and 2006, rainfall and runoff time 
series. 

The runoff coefficient is defined as the 
Equation (1).  

                   (1) 
where Q is runoff volume (MCM); C is the runoff 
coefficient; R is the rainfall (mm); and A is the 
sub-basin area (sq.m).  

Table1 Catchment area of each sub basin in  
      Nan Basin

CODE SUB BASIN NAME Area(km2)

0902 UPPER PART OF MAE NAM NAN 2,222.34 

0903 HUAI NAM YAO (1) 787.73 

0904 SECOND PART OF MAE NAM NAN 2,200.39 

0905 NAM YAO (2) 1,532.19 

0906 NAM SAMUN 598.88 

0907 THIRD PART OF MAE NAM NAN 589.57 

0908 NAM SA 778.40 

0909 NAM WA 3,375.80 

0910 NAM HAENG 1,043.80 

0911 FOURTH PART OF MAE NAM NAN 2,435.02 

0912 NAM PAT 992.83 

0913 KHLONG TRON 1,297.54 

0914 MAE NAM KHWAE NOI 4,578.86 

0915 NAM PHAK 2,008.04 

0916 MAE NAM WANG THONG 2,470.50 

0917 LOWER PART OF MAE NAM NAN 7,770.16 

TOTAL 34,682.04 

Sources: Department of Water Resources 

In the study procedure is as follows:
1) prepare the land use map in the year 2000 and 
2006,
2) classify land use type, i.e., forestry, agriculture,

residential, irrigation, water resource and other, in each 

subbasin,

3) measure the area of each land use type in each 

watershed, 

4) analyze the changes in land use (Forest area 
change) and  runoff coefficient.  

3. RESULTS 
The difference of land use change and runoff 

coefficient in NAN basin in the year 2000 and 2006 
was analyzed and the results are discussed as below. 
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3.1 Land Use Changes in NAN Basin 
The land use in the study area, shown in Figure 2 

and Table 2, can be classified into 6 major groups, 
i.e., forestry area, agriculture area, irrigation area, 
residential area, water resources area and other. 

Table2 Distribution of land use type in Nan Basin 

Type of 
Land Use 

2000 2006 

Areas
(sq.km)

%
Areas

(sq.km)
%

Residential 781.11 2.26 872.32 2.65 

Agriculture 14,991.73 43.33 16,299.58 49.60 

Irrigation 2,480.72 7.17 2,695.00 8.20 

Forestry 15,745.15 45.51 13,798.86 41.99 

Unclassified 130.29 0.38 535.10 1.63 

Water

Resources 
471.12 1.36 399.23 1.21 

Total 34,600.10 100 34,600.10 100 

Sources: Land Development Department 

Forest area is the top of land use type in Nan 
basin while water resource area had the lowest in 
2000 and 2006 because NAN basin was less 
developed but rich in natural resource.  

(a) Land Use 2000 (b) Land Use 2006 

Sources: Land Development Department 

Figure2 Land Use in NAN Basin 

The differential land uses (forest area) by sub 

basin were shown Figure 3 and Table 3. In 2006, the 
deforestation was greater than the 2000’s because the 
economic in basin started to grow. The Khwae Noi 
sub basin had the highest deforestation rate of 115.7 
sq.km/year or 6.2% per year out of16 sub basin in 
NAN basin because Phisanulok Province, where the 
Khae Noi subbasin is located, was highly developed. 
The SA sub basin had lowest rate of 6.5 sq.km/year 
or 1% per year. In average, forest area in Nan basin 
decreased about 386 sq.km/year or 16% per year. 

(a) deforestation area (b) percentage changes 
by sub basin 

Sources: Land Development Department 

Figure3 Land Use Change (Forest area changes) 
in NAN Basin 

3.2 Runoff Coefficient Changes in NAN Basin 
The runoff coefficient, which indicated water 

release unit in each watershed, was calculated from 
the ratio of runoff and rainfall. The runoff coefficient 
had been calculated by annual rainfall and runoff 
data. The runoff coefficient was shown in Table 4 
and Figure 4. The runoff coefficient values in 2000 is 
greater than 2006’s  because the forest area in 2006 
was less than 2000. In Nan basin, runoff coefficient 
changed at the rate of 2.1% per year. 
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Table3 Forest area change in NAN Basin. 

Code 

2000 2006 differential 

AF,km2 % AF,km2 % AF,km2 % 

0902 1,205.2 54.2 1,012.8 45.6 192.4 16.0 

0903 420.1 53.3 353.2 44.8 66.8 15.9 

0904 770.2 50.3 660.9 43.1 109.4 14.2 

0905 329.3 55.0 291.9 48.7 37.4 11.4 

0906 364.2 61.8 328.3 55.7 35.9 9.9 

0907 2,789.2 78.6 2,571.8 72.5 217.4 7.8 

0908 630.5 81.0 585.0 75.2 45.4 7.2 

0909 1,557.2 70.8 1,424.8 64.8 132.5 8.5 

0910 615.2 58.9 555.5 53.2 59.7 9.7 

0911 549.2 22.2 431.2 17.5 118.0 21.5 

0912 1,657.8 68.1 1,481.0 60.8 176.8 10.7 

0913 1,151.5 88.7 1,059.0 81.6 92.5 8.0 

0914 1,860.0 40.6 1,049.6 22.9 810.4 43.6 

0915 838.6 84.5 634.5 63.9 204.1 24.3 

0916 932.4 46.4 768.9 38.3 163.5 17.5 

0917 823.4 10.6 590.6 7.6 232.9 28.3 

Total 16,493.94 47.3 13,798.86 39.6 2,695.1 16.3 

Remark: AF is forest area 

Table 4 Annual runoff coefficient in each sub basin 

Code 2000 2006 % diff

0902 0.29 0.32 10.4
0903 0.68 0.76 11.5
0904 0.51 0.58 13.4
0905 0.39 0.44 11.5
0906 0.61 0.66 8.4
0907 0.46 0.50 8.6
0908 0.68 0.73 7.1
0909 0.54 0.59 8.1
0910 0.25 0.28 10.2
0911 0.62 0.75 21.9
0912 0.61 0.68 10.9
0913 0.57 0.61 7.3
0914 0.49 0.69 40.8

Table 4 Annual runoff coefficient in sub basin 
(cont.)

Code 2000 2006 % diff

0915 0.21 0.27 27.3
0916 0.36 0.44 20.9
0917 0.59 0.77 30.6

Avg. 0.49 0.57 15.08

(a) runoff coefficient 
in 2000 

(b) runoff coefficient in 
2006 

(c) the distribution of runoff coefficient 

Figure4 Runoff coefficient and Runoff 
coefficient change in NAN Basin 
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4. CONCLUSIONS AND RECOMMENDATION 

The study concluded that land use change 
affected runoff volume.  The change in forests area 
influenced the runoff change which can be 

described by the increase of  runoff coefficient from 

the year 2000 to 2006. Runoff coefficient in the wet 

season were higher than those in the dry season.

the deforestation was effected from the growth of the 
economic in basin which caused the increase in the 
agriculture area. The decreasing forest area in the 
basin affected the increase of runoff coefficient and 
decrease of total runoff as shown as an impact chain 
in Figure 5. There is a need to find a balance between 

developing area and forest area. The study can be used 
as a data to determine the balance of natural resource 
utilization and socio-economical development in the 
sustainable manner in the future for the study area.  

Figure 5 summary of the impact chain 

The present study used monthly hydrological  
data of each sub basin for analysis with two year of 
land use data as available. In future if more land use 
data is available, the trend and rate of land use 
change can be determined more properly which will 
make the study more precisely. 
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Runoff Change
Conclusions

Forest area in Nan river Basin was deteriorated
due to the increased deforestation for agricultural
purpose, resulting in natural resources change.

Having been grown in the economics in NAN
basin, the agricultural area had been increased.

In the contrary, while the agricultural area
increased, the forest area decreased. The forest
area in NAN basin, which had been decreased,
made the runoff pattern change.

Introduction
Research objectives

To investigate the relationship between the land
use change (decrease in forest area) and the
runoff coefficient change, and to determine the
change of runoff in the Nan River basin

Methodology
The analysis aimed to find the affect of land use
change towards runoff coefficients. The collected data
included rainfall, runoff, land use change (Forest area
change) in each sub basin(16) boundaries in the year
2000 and 2006. The analyzed runoff coefficients were
then illustrated spatially by using GIS technology.

Methodology(cont.)
The data used in the study in the main basin and each
sub basin of Nan basin are the land use in the year
2000 and 2006, rainfall and runoff time series.
The runoff coefficient is defined as the Equation (1).
Q = CRA (1)
whereQ is runoff volume (MCM); C is the runoff
coefficient; R is the rainfall (mm); and A is the sub
basin area (sq.m).
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Study Area Nan Basin
The Nan river basin is located in the
northern region of Thailand (16 subbasins)
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CODE SUB BASIN NAME Area(km2)

0902 UPPER PART OF MAE NAM NAN 2,222.34 

0903 HUAI NAM YAO (1) 787.73 

0904 SECOND PART OF MAE NAM NAN 2,200.39 

0905 NAM YAO (2) 1,532.19 

0906 NAM SAMUN 598.88 

0907 THIRD PART OF MAE NAM NAN 589.57 

0908 NAM SA 778.40 

0909 NAM WA 3,375.80 

0910 NAM HAENG 1,043.80 

0911 FOURTH PART OF MAE NAM NAN 2,435.02 

0912 NAM PAT 992.83 

0913 KHLONG TRON 1,297.54 

0914 MAE NAM KHWAE NOI 4,578.86 

0915 NAM PHAK 2,008.04 

0916 MAE NAM WANG THONG 2,470.50 

0917 LOWER PART OF MAE NAM NAN 7,770.16 

TOTAL 34,682.04 

 Sources: Department of Water Resources 8
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2008200720062005

2008200720062005

2008200720062005

2008200720062005

Land Use Changes (deforestation)
Code

2000 2006 differential

AF,km2 % AF,km2 %
AF,km2 %

0902 1,205.2 54.2 1,012.8 45.6 192.4 16.0

0903 420.1 53.3 353.2 44.8 66.8 15.9

0904 770.2 50.3 660.9 43.1 109.4 14.2

0905 329.3 55.0 291.9 48.7 37.4 11.4

0906 364.2 61.8 328.3 55.7 35.9 9.9

0907 2,789.2 78.6 2,571.8 72.5 217.4 7.8

0908 630.5 81.0 585.0 75.2 45.4 7.2

0909 1,557.2 70.8 1,424.8 64.8 132.5 8.5

0910 615.2 58.9 555.5 53.2 59.7 9.7

0911 549.2 22.2 431.2 17.5 118.0 21.5

0912 1,657.8 68.1 1,481.0 60.8 176.8 10.7

0913 1,151.5 88.7 1,059.0 81.6 92.5 8.0

0914 1,860.0 40.6 1,049.6 22.9 810.4 43.6

0915 838.6 84.5 634.5 63.9 204.1 24.3

0916 932.4 46.4 768.9 38.3 163.5 17.5

0917 823.4 10.6 590.6 7.6 232.9 28.3

Total 16,493.94 47.3 13,798.86 39.6 2,695.1 16.3
Remark: AF is forest area

(a) deforestation area (b) percentage changes by sub 
basin 

Sources: Land Development Department 
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Annual runoff coefficient
in sub basin

Code 2000 2006 % diff
0902 0.29 0.32 10.4
0903 0.68 0.76 11.5
0904 0.51 0.58 13.4
0905 0.39 0.44 11.5
0906 0.61 0.66 8.4
0907 0.46 0.50 8.6
0908 0.68 0.73 7.1
0909 0.54 0.59 8.1
0910 0.25 0.28 10.2
0911 0.62 0.75 21.9
0912 0.61 0.68 10.9
0913 0.57 0.61 7.3
0914 0.49 0.69 40.8
0915 0.21 0.27 27.3
0916 0.36 0.44 20.9
0917 0.59 0.77 30.6
Avg. 0.49 0.57 15.08

• The runoff coefficient values
in 2006 is greater than 2000’s
because the forest area in 2006
was less than 2000

• runoff coefficient changed at
the rate of 2.1% per year

thedistribution
of runoff
coefficient
change

Impact of the Runoff Coefficient Change

Hydrograph Changes in each zone
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16

y = 10.479x + 2E 10

y = 8.934x + 7E 11

0

5000

10000

15000

20000

25000

30000

1000 1500 2000 2500

R
un

of
f,
M
C
M

Rainfall, mm

Annual

Q_2543

Q_2551

y = 11.226x

y = 9.2349x 4E 11

0

5000

10000

15000

20000

25000

30000

800 1300 1800 2300

R
un

of
f,
M
C
M

Rainfall, mm

RainyQ_2543

Q_2551

y = 6.4415x + 3E 12

y = 6.6679x + 7E 12

500

700

900

1100

1300

1500

1700

80 130 180 230

R
un

of
f,
M
C
M

Rainfall, mm

DryQ_2543

Q_2551

y = 1.5447x + 9E 12

0

1000

2000

3000

4000

1000 1500 2000 2500

R
un

of
f,
M
C
M

Rainfall, mm

Annual

y = 1.991x 2E 11

0

1000

2000

3000

4000

5000

800 1300 1800 2300

R
un

of
f,
M
C
M

Rainfall, mm

Rainy

y = 0.2264x + 3E 13

0

10

20

30

40

50

60

80 130 180 230 280
R
un

of
f,
M
C
M

Rainfall, mm

Dry

Runoff Changes in Middle Zone

17

y = 1.3099x

y = 0.6402x + 1E 11

0

500

1000

1500

2000

2500

800 1000 1200 1400 1600

R
un

of
f,
M
C
M

Rainfall, mm

AnnualQ_2543

Q_2551

y = 2.2196x + 1E 12

y = 1.0537x 5E 13

0

200

400

600

800

50 100 150 200 250 300

R
un

of
f,
M
C
M

Rainfall, mm

DryQ_2543

Q_2551

y = 1.074x + 1E 11

y = 0.5769x 1E 11

0

500

1000

1500

2000

700 900 1100 1300 1500

R
un

of
f,
M
C
M

Rainfall, mm

RainyQ_2543

Q_2551

y = 0.6697x

0

200

400

600

800

1000

1200

800 1000 1200 1400 1600

R
un

of
f,
M
C
M

Rainfall, mm

Annual

y = 0.4971x + 6E 12

0

200

400

600

800

700 900 1100 1300 1500

R
un

of
f,
M
C
M

Rainfall, mm

Rainy

y = 1.1659x 2E 13

0

50

100

150

200

250

300

350

50 100 150 200 250 300

R
un

of
f,
M
C
M

Rainfall, mm

Dry

Runoff Changes in Lower Zone
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Changes of Runoff coefficient and Water Situation
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Conclusions
land use change affected runoff coefficient/volume
The change in forests area influenced the runoff
pattern which can be described by the increase of
runoff coefficient from the year 2000 to 2006.
impact chain from economics, land use, runoff change
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