External design data

Table 2.19(h) Annual and seasonal average percentage frequencies of hourly wind speed by wind direction: Manchester (1982-2011)

Direction / deg. Percentage frequency for stated range of wind speed / m's™

0-2 24 46 6-8 810 10-12 12-14 14-16 16-18 18-20 20-22 22-24 24-26 26-28 28-30 30-32 Allspeeds
Annual average
Calm/variable 0.79 0.18 0.08 0.04 0.02 1.11
020 to 040 091 142 117 063 023 007 0.01 4.44
050 to 070 1.28 200 157 0.79 029 0.09 0.02 6.04
080 to 100 143 202 162 085 033 0.08 0.02 6.35
110 to 130 119 159 116 0.64 023 0.08 0.01 4.90
140 to 160 1.86 2.77 223 114 044 0.13 0.02 8.59
170 to 190 363 580 491 258 0.89 028 005 0.01 0.00 0.00 18.15
200 to 220 285 471 386 197 068 020 0.03 0.01 0.00 0.00 14.31
230 to 250 1.84 299 238 121 046 0.14 0.03 0.01 000 0.00 9.06
260 to 280 212 364 296 162 054 016 0.03 0.00 0.00 0.00 11.08
290 to 310 1.67 2.81 234 124 048 0.14 0.02 0.01 8.71
320 to 340 094 140 1.13 0.63 024 0.08 0.02 4.44
350 to 010 061 088 072 041 0.15 005 0.01 2.83
All directions 21.12 3221 26.13 13.75 498 150 0.27 0.04 0.01 0.01 100.02
Spring average
Calm/variable 1.10  0.02 1.12
020 to 040 094 224 196 0.89 0.24 007 0.00 6.33
050 to 070 131 276 246 147 046 0.13 0.02 8.61
080 to 100 1.56 199 187 1.18 039 0.09 0.01 7.07
110 to 130 142 168 136 065 018 0.02 0.00 5.31
140 to 160 1.69 242 211 117 029 0.06 0.01 7.75
170 to 190 238 458 447 254 0.87 022 0.05 0.01 0.00 0.00 15.11
200 to 220 201 300 326 253 113 032 0.08 0.01 0.00 12.32
230 to 250 169 226 198 143 047 0.13 0.02 0.01 001 0.00 7.98
260 to 280 .75 317 291 178 080 0.28 0.05 0.01 0.00 10.76
290 to 310 1.11 338 330 137 034 006 0.02 9.58
320 to 340 097 199 1.08 046 0.09 0.02 4.61
350 to 010 0.74 128 0.84 045 012 0.02 3.45
All directions 18.66 30.75 27.60 1591 5.38 142 025 0.03 0.01 0.00 100.00
Summer average
Calm/variable 0.76  0.02 0.77
020 to 040 067 167 1.00 0.35 0.06 0.00 3.75
050 to 070 1.26 219 133 053 015 0.04 5.50
080 to 100 160 171 143 0.6 011 0.03 0.00 5.53
110 to 130 166 1.64 0.84 022 002 0.01 0.00 4.40
140 to 160 210 229 137 055 0.07 0.00 6.38
170 to 190 341 546 412 167 035 0.05 15.06
200 to 220 275 428 401 208 049 011 001 0.00 13.74
230 to 250 261 3.84 248 1.04 0.18 0.03 0.00 10.18
260 to 280 266 598 4.62 140 018 0.00 14.85
290 to 310 149 524 457 118 0.09 12.56
320 to 340 1.18 264 1.15 0.13 0.02 0.00 5.11
350 to 010 063 1.04 036 0.09 0.03 0.01 2.17
All directions 22.79 3799 2727 990 175 0.29 0.02 0.00 100.00
Autumn average
Calm/variable 1.10 0.01 1.11
020 to 040 085 177 096 0.33 0.07 0.01 0.00 3.99
050 to 070 145 1.80 095 044 016 0.03 0.00 4.83
080 to 100 195 2.04 139 068 018 0.02 0.00 6.25
110 to 130 162 1.85 1.13 052 013 0.05 0.00 5.30
140 to 160 230 340 281 147 036 017 0.01 10.72
170 to 190 341 655 6.02 354 124 039 0.06 0.01 21.22
200 to 220 260 409 402 288 111 034 0.04 15.09
230 to 250 196 2.86 230 1.21 043 0.11 0.02 8.89
260 to 280 .72 2.88 254 129 045 0.10 0.01 8.99
290 to 310 1.20 262 183 062 0.16 0.01 0.00 6.45
320 to 340 1.16 191 0.88 0.24 0.03 0.00 4.21
350 to 010 080 1.21 0.74 0.18 0.02 2.95
All directions 2212 3297 25.57 1341 452 125 0.16 0.01 100.00

Table continues



2 Environmental design

Table 2.19(h) Annual and seasonal average percentage frequencies of hourly wind speed wind direction: Manchester (1982-2011) — continued

Direction / deg. Percentage frequency for stated range of wind speed / m's™!

0-2 24 46 6-8 8-10 10-12 12-14 14-16 16-18 18-20 20-22 22-24 24-26 26-28 28-30 30-32 All speeds

Winter average

Calm/variable 1.48  0.00 1.48
020 to 040 090 156 0.78 0.31 0.12 0.04 0.00 371
050 to 070 143 1.62 1.02 0.69 030 0.11 0.04 0.01 5.23
080 to 100 1.80 1.82 130 091 0.51 0.16 0.02 0.00 0.00 6.54
110 to 130 1.67 146 0.89 042 0.14 0.02 001 0.01 4.60
140 to 160 192 283 254 134 0.64 025 0.05 0.01 9.57
170 to 190 2.88 557 6.09 380 2.00 0.82 0.15 0.01 0.00 21.33
200 to 220 236 319 422 329 202 0.8 0.19 0.05 0.00 0.00 16.19
230 to 250 1.75 199 236 175 0.85 030 0.08 0.03 0.00 9.10
260 to 280 152 196 220 2.10 1.28 042 0.10 0.04 0.01 0.00 9.61
290 to 310 1.17 2.07 155 0.85 0.37 0.11 0.01 0.01 6.13
320 to 340 1.14 1.65 0.61 0.28 0.08 0.02 0.00 3.78
350 to 010 0.86 1.18 043 0.15 0.09 0.03 2.74

All directions 20.88 2690 2399 15.88 840 3.13 065 015 0.02 0.00 100.00




