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[image: image1.emf]Table A2: Results of Rain Attenuation (in dB) for 0.01 % Unavailability for Circular polarization at 5 degrees elevation

South West South East South South Middle Belt North West North East

Freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10 44 44 44 45 42 45 55 51 51 55 55 51 50 47 54 55 56 44 43 42 44 46 42 39 35 35 40 35 33 33 37 34 35 36 44 36 41

11 51 51 52 53 49 53 64 59 59 64 64 59 58 55 62 64 64 52 50 49 52 53 49 45 42 41 47 41 39 39 44 40 42 42 52 42 48

12 59 58 59 61 57 60 73 68 68 73 72 68 66 63 71 73 73 60 58 57 59 61 57 52 48 48 54 48 45 45 50 47 48 49 59 48 55

13 66 66 67 68 64 68 82 76 76 81 81 76 74 70 80 81 82 67 65 64 67 69 64 59 55 54 61 54 51 51 57 53 55 55 67 55 63

14 74 73 74 76 71 76 91 84 84 90 90 84 83 78 88 90 91 75 73 71 75 77 71 65 61 60 68 60 57 57 63 59 61 62 74 61 70

15 81 80 81 83 78 83 100 92 92 99 99 93 91 86 97 99 100 82 80 78 82 84 78 72 67 67 74 66 63 63 70 65 67 68 82 67 77

16 88 88 89 91 86 91 108 101 101 107 107 101 99 93 105 107 108 89 87 85 89 92 85 78 74 73 81 72 69 69 76 71 73 74 89 74 84

17 96 95 96 98 93 98 117 109 109 116 116 109 107 101 114 116 117 97 94 92 97 99 92 85 80 79 88 79 75 75 83 77 80 81 97 80 91

18 103 102 103 106 100 105 126 117 117 125 124 117 115 109 122 124 126 104 102 100 104 107 100 91 86 85 95 85 81 81 89 84 86 87 104 86 98

19 111 110 111 113 107 113 134 125 125 133 133 125 123 116 131 133 135 112 109 107 112 115 107 98 93 92 102 91 87 87 96 90 92 94 111 93 105

20 118 117 118 121 114 121 143 133 133 142 142 134 131 124 140 142 143 119 116 114 119 122 114 105 99 98 108 97 93 93 102 96 99 100 119 99 112

21 126 124 126 129 122 128 152 142 142 151 151 142 139 132 148 151 152 127 124 121 127 130 121 111 106 104 115 104 99 99 109 102 105 107 127 106 119

22 133 132 133 137 129 136 161 150 150 160 159 150 148 140 157 159 161 134 131 129 134 138 129 118 112 111 122 110 105 105 116 109 112 113 134 112 126

23 141 139 141 144 136 144 170 158 158 168 168 159 156 147 166 168 170 142 139 136 142 146 136 125 119 117 129 117 111 112 122 115 118 120 142 119 133

24 148 147 149 152 144 151 179 167 167 177 177 167 164 155 174 177 179 150 146 143 149 153 144 131 126 124 136 123 117 118 129 122 125 126 149 125 141

25 156 154 156 160 151 159 187 175 175 186 185 175 172 163 183 186 188 157 153 151 157 161 151 138 132 130 143 129 124 124 135 128 131 133 157 132 148

26 163 162 163 167 158 167 196 183 183 194 194 184 180 171 191 194 196 165 161 158 164 169 158 145 139 137 150 136 130 130 142 134 138 139 164 139 155

27 171 169 171 175 166 174 205 191 191 203 202 192 188 178 200 203 205 172 168 165 172 176 165 151 145 143 157 142 136 137 149 141 144 146 172 145 162

28 178 176 178 182 173 181 213 199 199 211 211 200 196 186 208 211 213 179 175 172 179 184 173 158 152 150 164 148 142 143 155 147 150 152 179 151 169

29 185 183 185 190 180 189 221 207 207 219 219 208 204 193 216 219 221 187 182 179 186 191 180 164 158 156 171 155 148 149 161 153 157 159 186 158 176

30 192 190 192 197 187 196 229 215 215 227 227 215 212 200 224 227 229 194 189 186 194 198 187 170 164 162 177 161 154 155 168 159 163 165 193 164 183

31 200 197 199 204 194 203 237 222 222 235 235 223 219 208 232 235 237 201 196 193 201 206 193 177 171 168 184 167 160 161 174 165 169 171 200 170 190

32 206 204 206 211 200 210 245 230 230 243 243 230 227 215 240 243 245 208 203 199 207 213 200 183 177 174 190 173 165 167 180 171 175 177 207 176 196

33 213 210 213 218 207 217 253 237 237 251 250 238 234 222 247 250 253 214 210 206 214 220 207 189 183 180 196 179 171 172 186 177 181 183 214 182 203

34 220 217 219 224 213 223 260 244 244 258 258 245 241 228 255 258 260 221 216 212 221 226 213 195 189 186 203 184 177 178 192 183 187 189 221 188 209

35 226 223 226 231 220 230 268 251 251 265 265 252 248 235 262 265 268 227 223 218 227 233 220 200 195 192 209 190 182 184 198 188 193 195 227 194 216

36 233 230 232 238 226 236 275 258 258 273 272 259 255 241 269 272 275 234 229 225 234 240 226 206 200 197 215 196 188 189 204 194 198 201 233 200 222

37 239 236 238 244 232 243 282 265 265 280 279 265 261 248 276 279 282 240 235 231 240 246 232 211 206 203 220 201 193 195 209 199 204 206 240 205 228

38 245 242 245 250 238 249 289 272 272 286 286 272 268 254 283 286 289 246 241 237 246 252 238 217 211 208 226 207 198 200 215 205 209 212 246 211 234

39 251 248 251 256 244 255 296 278 278 293 292 278 274 260 289 293 296 252 247 242 252 258 244 222 217 214 232 212 203 205 220 210 215 217 252 216 239

40 257 253 256 262 250 261 302 284 284 300 299 285 281 266 296 299 302 258 253 248 258 264 250 227 222 219 237 217 208 210 225 215 220 222 258 221 245

41 263 259 262 268 256 267 309 290 290 306 305 291 287 272 302 306 309 264 258 254 264 270 255 232 227 224 243 222 213 215 230 220 225 228 263 227 251

42 269 265 268 274 261 272 315 296 296 312 312 297 293 278 308 312 315 269 264 259 269 276 261 237 233 229 248 227 218 220 236 225 230 233 269 232 256

43 274 270 273 279 267 278 321 302 302 318 318 303 299 283 315 318 321 275 269 264 275 282 266 242 238 234 253 232 223 225 240 230 235 238 274 237 262

44 280 275 278 285 272 283 327 308 308 324 324 309 304 289 320 324 327 280 275 270 280 287 272 247 243 239 258 237 227 230 245 235 240 243 280 242 267

45 285 281 284 290 277 289 333 314 314 330 329 314 310 294 326 330 333 286 280 275 286 292 277 252 247 243 263 241 232 235 250 239 244 247 285 246 272

46 290 286 289 296 282 294 339 319 319 336 335 320 316 299 332 335 339 291 285 280 291 298 282 256 252 248 268 246 236 239 255 244 249 252 290 251 277

47 295 291 294 301 287 299 344 325 325 341 341 325 321 304 338 341 344 296 290 285 296 303 287 261 257 253 272 250 241 244 259 248 254 257 295 256 282

48 300 296 299 306 292 304 350 330 330 347 346 331 326 309 343 346 350 301 295 290 301 308 292 265 261 257 277 255 245 248 264 253 258 261 300 260 287

49 305 300 304 311 297 309 355 335 335 352 351 336 331 314 348 352 355 306 300 294 306 313 297 269 266 261 282 259 249 252 268 257 263 266 305 265 291

50 310 305 308 316 302 314 360 340 340 357 357 341 336 319 354 357 360 310 305 299 311 318 302 274 270 266 286 263 253 257 273 261 267 270 310 269 296


[image: image9.emf]Table A1: Results of Rain Attenuation (in dB) for 0.01 % Unavailability for Vertical polarization at 5 degrees elevation

South West South East South South Middle Belt North West North East

Freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10

41 41 42 43 40 43 52 48 48 52 52 48 47 44 51 52 52 42 41 40 42 43 40 37 34 33 38 33 31 31 35 32 33 34 42 34 39

11

49 48 49 50 47 50 61 56 56 60 60 56 55 52 59 60 61 49 48 47 49 51 47 43 40 39 44 39 37 37 41 38 40 40 49 40 46

12

56 56 56 58 54 57 69 64 64 69 69 64 63 59 68 69 70 57 55 54 57 58 54 49 46 46 51 45 43 43 48 45 46 47 57 46 53

13

64 63 64 65 61 65 78 72 72 78 77 73 71 67 76 77 78 64 62 61 64 66 61 56 53 52 58 52 49 49 54 51 52 53 64 53 60

14

71 70 71 73 68 72 87 80 80 86 86 81 79 75 84 86 87 71 70 68 71 73 68 62 59 58 65 58 55 55 61 57 58 59 71 59 67

15

78 77 78 80 75 79 95 88 88 94 94 88 86 82 92 94 95 78 76 75 78 80 75 68 65 64 71 64 60 61 67 63 64 65 78 65 73

16

84 83 85 87 82 86 103 95 95 102 101 96 94 89 100 102 103 85 83 81 85 87 81 74 71 70 77 69 66 66 73 68 70 71 85 71 80

17

91 90 91 93 88 93 111 103 103 110 109 103 101 96 108 109 111 92 90 88 92 94 88 80 77 75 83 75 71 72 79 74 76 77 92 76 86

18

98 97 98 100 95 100 118 110 110 117 117 111 109 103 116 117 119 99 96 94 99 101 95 86 82 81 90 81 77 77 85 80 82 83 98 82 93

19

105 104 105 107 101 107 127 118 118 125 125 118 116 110 123 125 127 105 103 101 105 108 101 92 88 87 96 86 82 83 91 85 88 89 105 88 99

20

112 110 112 114 108 114 135 126 126 134 133 126 124 117 131 133 135 112 110 108 112 115 108 98 94 93 102 92 88 88 97 91 93 95 112 94 106

21

119 117 119 122 115 121 143 134 134 142 141 134 131 124 140 142 143 120 117 115 120 123 115 105 100 99 109 98 94 94 103 97 100 101 119 100 113

22

126 124 126 129 122 128 152 141 141 150 150 142 139 132 148 150 152 127 124 122 127 130 122 111 107 105 116 104 100 100 109 103 106 107 127 107 119

23

133 132 133 136 129 136 160 150 150 159 158 150 147 139 156 158 160 134 131 129 134 138 129 118 113 111 122 111 105 106 116 109 112 114 134 113 126

24

141 139 141 144 136 143 169 158 158 167 167 158 155 147 165 167 169 142 138 136 141 145 136 124 119 118 129 117 111 112 122 115 118 120 141 119 133

25

148 146 148 152 144 151 177 166 166 176 175 166 163 154 173 176 177 149 146 143 149 153 143 131 126 124 136 123 117 118 129 122 125 126 149 126 141

26

156 154 155 159 151 158 186 174 174 184 184 174 171 162 182 184 186 156 153 150 156 160 151 137 132 130 143 129 124 125 135 128 131 133 156 132 148

27

163 161 163 167 158 166 195 182 182 193 192 182 179 170 190 193 195 164 160 157 164 168 158 144 139 137 150 136 130 131 142 134 138 139 164 139 155

28

170 168 170 174 165 173 203 190 190 201 201 190 187 177 198 201 203 171 167 164 171 176 165 150 145 143 156 142 136 137 148 141 144 146 171 145 162

29

178 175 177 182 172 181 211 198 198 210 209 198 195 185 207 209 212 179 175 171 179 183 172 157 152 149 163 148 142 143 155 147 150 152 178 151 169

30

185 182 185 189 180 188 220 206 206 218 217 206 203 192 215 218 220 186 182 178 186 190 179 163 158 156 170 154 148 149 161 153 157 159 185 158 176

31

192 189 192 196 187 195 228 214 214 226 225 214 211 199 223 226 228 193 189 185 193 198 186 169 165 162 177 161 154 155 167 159 163 165 193 164 183

32

199 196 199 203 193 202 236 221 221 234 233 222 218 207 231 234 236 200 196 192 200 205 193 175 171 168 183 167 160 161 174 165 169 171 200 170 189

33

206 203 206 210 200 209 244 229 229 242 241 229 226 214 239 241 244 207 202 199 207 212 200 181 177 174 190 173 165 167 180 171 175 177 207 176 196

34

213 210 212 217 207 216 252 236 236 249 249 237 233 221 246 249 252 214 209 205 214 219 207 187 183 180 196 179 171 173 186 177 181 183 213 182 203

35

220 216 219 224 213 223 259 243 243 257 256 244 240 227 254 256 259 220 216 212 220 226 213 193 189 186 202 184 177 179 192 183 187 189 220 188 209

36

226 223 225 231 220 230 266 250 250 264 264 251 247 234 261 264 267 227 222 218 227 233 220 199 195 192 208 190 182 184 197 188 193 195 226 194 215

37

233 229 232 237 226 236 274 257 257 271 271 258 254 241 268 271 274 233 229 224 233 239 226 205 201 197 214 196 188 190 203 194 198 201 233 200 222

38

239 235 238 244 232 242 281 264 264 278 278 265 261 247 275 278 281 239 235 230 240 246 232 210 206 203 220 201 193 195 209 199 204 206 239 206 228

39

245 241 244 250 239 249 288 271 271 285 285 271 267 253 282 285 288 246 241 236 246 252 238 216 212 208 226 207 198 201 214 205 209 212 245 211 234

40

251 247 250 256 244 255 295 277 277 292 291 278 274 259 289 292 295 252 247 242 252 258 244 221 217 214 231 212 203 206 220 210 215 217 251 217 240

41

257 253 256 262 250 261 301 284 284 298 298 284 280 265 295 298 301 258 253 248 258 264 250 226 223 219 237 217 208 211 225 215 220 223 257 222 245

42

263 259 262 268 256 267 308 290 290 305 304 290 286 271 302 305 308 263 258 253 264 270 256 231 228 224 242 222 213 216 230 220 225 228 263 227 251

43

269 264 267 274 262 272 314 296 296 311 311 296 292 277 308 311 314 269 264 259 269 276 261 236 233 229 247 227 218 221 235 225 230 233 269 232 256

44

274 270 273 279 267 278 320 302 302 317 317 302 298 283 314 317 320 275 269 264 275 282 267 241 238 234 253 232 223 226 240 230 235 238 274 237 262

45

280 275 278 285 273 283 326 308 308 323 323 308 304 288 320 323 326 280 275 270 280 287 272 246 243 239 258 237 228 231 245 235 240 243 280 242 267

46

285 280 284 290 278 289 332 313 313 329 329 314 310 294 326 329 332 285 280 275 286 293 277 251 248 244 263 242 232 236 250 240 245 248 285 247 272

47

291 286 289 296 283 294 338 319 319 335 334 320 316 299 332 335 338 291 285 280 291 298 283 255 253 249 268 246 237 240 255 245 250 253 290 252 277

48

296 291 294 301 288 299 344 325 325 341 340 325 321 304 337 340 344 296 290 285 296 303 288 260 258 253 272 251 241 245 260 249 254 257 295 256 282

49

301 296 299 306 293 304 349 330 330 346 346 330 326 309 343 346 349 301 295 290 301 308 293 264 262 258 277 255 246 249 264 254 259 262 300 261 287

50

306 301 304 311 298 309 355 335 335 352 351 336 332 314 348 351 355 306 300 295 306 313 298 269 267 262 282 260 250 254 268 258 263 266 305 266 292


[image: image2.emf]Table A3: Results of Rain Attenuation (in dB) for 0.01 % Unavailability for Vertical polarization at 55 degrees elevation

South West South East South South Middle Belt North West North East

Freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10

8 8 8 8 8 8 10 9 9 10 10 9 9 9 10 10 10 8 8 8 8 8 8 7 6 6 7 6 6 6 7 6 6 7 8 7 8

11

10 10 10 10 10 10 12 12 12 12 12 12 11 11 12 12 13 10 10 10 10 10 10 9 8 8 9 8 8 8 9 8 8 8 10 8 9

12

12 12 12 13 12 13 15 14 14 15 15 14 14 13 15 15 15 12 12 12 12 13 12 11 10 10 11 10 9 9 10 10 10 10 12 10 12

13

15 14 15 15 14 15 18 17 17 18 18 17 16 16 18 18 18 15 14 14 15 15 14 13 12 12 13 12 11 11 12 12 12 12 15 12 14

14

17 17 17 17 17 17 21 19 19 21 21 19 19 18 20 21 21 17 17 16 17 18 16 15 14 14 15 14 13 13 15 14 14 14 17 14 16

15

20 19 20 20 19 20 24 22 22 24 24 22 22 21 23 24 24 20 19 19 20 20 19 17 16 16 18 16 15 15 17 16 16 16 20 16 18

16

22 22 22 23 21 22 27 25 25 27 27 25 25 23 26 27 27 22 22 21 22 23 21 19 18 18 20 18 17 17 19 18 18 18 22 18 21

17

25 24 25 25 24 25 30 28 28 30 30 28 27 26 29 30 30 25 24 24 25 25 24 21 20 20 22 20 19 19 21 20 20 21 25 20 23

18

27 27 27 28 26 28 33 31 31 33 33 31 30 29 32 33 33 27 27 26 27 28 26 24 22 22 25 22 21 21 23 22 22 23 27 22 26

19

30 29 30 31 29 30 36 34 34 36 36 34 33 32 36 36 37 30 29 29 30 31 29 26 25 24 27 24 23 23 25 24 25 25 30 25 28

20

33 32 33 33 32 33 40 37 37 39 39 37 36 34 39 39 40 33 32 31 33 34 31 28 27 27 30 26 25 25 28 26 27 27 33 27 31

21

36 35 36 36 34 36 43 40 40 43 43 40 40 38 42 43 43 36 35 34 36 37 34 31 29 29 32 29 27 27 30 28 29 30 36 29 33

22

39 38 39 39 37 39 47 44 44 46 46 44 43 41 46 46 47 39 38 37 39 40 37 33 32 31 35 31 30 30 33 31 32 32 39 32 36

23

42 41 42 43 40 42 50 47 47 50 50 47 46 44 49 50 51 42 41 40 42 43 40 36 34 34 38 34 32 32 35 33 34 35 42 34 39

24

45 44 45 46 43 45 54 50 50 54 54 51 50 47 53 54 54 45 44 43 45 46 43 39 37 36 40 36 34 35 38 36 37 37 45 37 42

25

48 47 48 49 46 49 58 54 54 58 57 54 53 50 57 57 58 48 47 46 48 49 46 41 40 39 43 39 37 37 41 38 39 40 48 40 45

26

51 50 51 52 49 52 62 58 58 61 61 58 57 54 61 61 62 51 50 49 51 53 49 44 42 42 46 41 39 40 43 41 42 43 51 42 48

27

54 53 54 55 53 55 66 61 61 65 65 61 60 57 64 65 66 54 53 52 54 56 52 47 45 44 49 44 42 42 46 43 45 45 54 45 51

28

57 56 57 59 56 58 69 65 65 69 69 65 64 60 68 69 70 57 56 55 58 59 55 50 48 47 52 47 44 45 49 46 47 48 57 48 54

29

61 60 60 62 59 62 73 68 68 73 72 68 67 64 72 73 74 61 59 58 61 63 58 52 51 50 55 49 47 47 52 49 50 51 61 50 57

30

64 63 64 65 62 65 77 72 72 76 76 72 71 67 75 76 77 64 62 61 64 66 61 55 53 52 58 52 49 50 54 51 53 54 64 53 60

31

67 66 67 69 65 68 81 75 75 80 80 76 74 70 79 80 81 67 66 64 67 69 64 58 56 55 61 55 52 52 57 54 55 56 67 56 63

32

70 69 70 72 68 71 85 79 79 84 84 79 78 73 83 84 85 70 69 67 70 72 68 61 59 58 64 57 54 55 60 57 58 59 70 59 66

33

73 72 73 75 71 74 88 82 82 88 87 83 81 77 86 87 89 73 72 70 74 76 71 63 61 60 66 60 57 57 63 59 61 62 73 61 69

34

76 75 76 78 74 78 92 86 86 91 91 86 85 80 90 91 92 76 75 73 77 79 74 66 64 63 69 62 59 60 65 62 63 64 76 64 72

35

79 78 79 81 77 81 95 89 89 95 94 89 88 83 94 95 96 79 78 76 80 82 77 69 67 65 72 65 62 62 68 64 66 67 79 66 75

36

82 81 82 84 80 84 99 92 92 98 98 93 91 86 97 98 99 82 81 79 83 85 79 71 69 68 75 67 64 65 70 67 68 69 82 69 78

37

85 84 85 87 83 87 102 96 96 102 101 96 94 89 100 101 103 85 83 82 86 88 82 74 72 70 77 70 66 67 73 69 71 72 85 71 81

38

88 87 88 90 86 90 106 99 99 105 105 99 97 92 104 105 106 88 86 84 88 91 85 76 74 73 80 72 69 70 75 71 73 74 88 74 83

39

91 89 91 93 88 93 109 102 102 108 108 102 101 95 107 108 109 91 89 87 91 94 88 78 77 75 83 75 71 72 78 74 76 77 91 76 86

40

94 92 93 96 91 95 112 105 105 111 111 105 104 98 110 111 113 94 92 90 94 97 91 81 79 78 85 77 73 74 80 76 78 79 94 79 89

41

97 95 96 99 94 98 116 108 108 115 114 108 107 100 113 114 116 97 95 92 97 100 93 83 82 80 88 79 75 77 83 78 80 82 96 81 91

42

99 97 99 101 96 101 119 111 111 118 117 111 110 103 116 118 119 99 97 95 100 102 96 85 84 82 90 81 78 79 85 81 83 84 99 84 94

43

102 100 101 104 99 103 122 114 114 121 120 114 112 106 119 121 122 102 100 98 102 105 98 88 86 84 92 84 80 81 87 83 85 86 102 86 96

44

105 103 104 107 102 106 125 117 117 124 123 117 115 109 122 124 125 104 102 100 105 108 101 90 88 87 95 86 82 83 89 85 87 89 104 88 99

45

107 105 106 109 104 109 128 119 119 127 126 120 118 111 125 126 128 107 105 102 107 110 103 92 91 89 97 88 84 85 92 87 89 91 107 90 101

46

110 107 109 112 106 111 130 122 122 129 129 122 121 114 128 129 131 109 107 105 110 113 106 94 93 91 99 90 86 87 94 89 91 93 109 92 104

47

112 110 111 114 109 114 133 125 125 132 132 125 123 116 131 132 134 112 110 107 112 115 108 96 95 93 102 92 88 89 96 91 94 95 112 94 106

48

114 112 114 117 111 116 136 127 127 135 135 128 126 119 133 135 136 114 112 109 115 118 111 98 97 95 104 94 90 91 98 93 96 97 114 97 108

49

117 114 116 119 113 118 139 130 130 138 137 130 128 121 136 137 139 116 114 112 117 120 113 100 99 97 106 96 92 93 100 95 98 99 116 99 110

50

119 117 118 121 116 121 141 132 132 140 140 133 131 123 139 140 142 119 116 114 119 122 115 102 101 99 108 98 94 95 102 97 100 101 119 101 113


[image: image3.emf]Table A4: Results of Rain Attenuation (in dB) for 0.01 % Unavailability for Circular polarization at 55 degrees elevation

South West South East South South Middle Belt North West North East

Freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10 9 9 9 9 8 9 11 10 10 11 11 10 10 9 11 11 11 9 8 8 9 9 8 8 7 7 8 7 6 6 7 7 7 7 9 7 8

11 11 11 11 11 10 11 13 12 12 13 13 12 12 12 13 13 13 11 11 10 11 11 10 9 9 9 10 9 8 8 9 8 9 9 11 9 10

12 13 13 13 13 13 13 16 15 15 16 16 15 15 14 16 16 16 13 13 13 13 14 13 12 11 11 12 10 10 10 11 10 11 11 13 11 12

13 16 15 16 16 15 16 19 18 18 19 19 18 17 17 19 19 19 16 15 15 16 16 15 14 13 13 14 12 12 12 13 12 13 13 16 13 15

14 18 18 18 19 18 19 22 21 21 22 22 21 20 19 22 22 22 18 18 17 18 19 17 16 15 15 16 15 14 14 15 14 15 15 18 15 17

15 21 21 21 21 20 21 25 24 24 25 25 24 23 22 25 25 26 21 20 20 21 21 20 18 17 17 19 17 16 16 18 16 17 17 21 17 19

16 24 23 24 24 23 24 29 27 27 29 28 27 26 25 28 29 29 24 23 23 24 24 22 21 19 19 21 19 18 18 20 19 19 20 24 19 22

17 26 26 26 27 26 27 32 30 30 32 32 30 29 28 32 32 32 26 26 25 26 27 25 23 22 21 24 21 20 20 22 21 22 22 26 22 25

18 29 29 29 30 28 30 36 33 33 35 35 33 33 31 35 35 36 29 29 28 29 30 28 26 24 24 26 24 22 22 25 23 24 24 29 24 27

19 32 32 32 33 31 33 39 37 37 39 39 37 36 34 39 39 40 32 32 31 32 33 31 28 27 26 29 26 25 25 27 26 26 27 32 27 30

20 35 35 35 36 34 36 43 40 40 43 43 40 39 37 42 43 43 35 35 34 36 37 34 31 29 29 32 29 27 27 30 28 29 29 35 29 33

21 38 38 38 39 37 39 47 44 44 47 46 44 43 41 46 47 47 39 38 37 39 40 37 34 32 31 35 31 29 30 33 31 32 32 39 32 36

22 42 41 42 43 40 42 51 47 47 50 50 47 46 44 50 50 51 42 41 40 42 43 40 36 34 34 38 34 32 32 36 33 34 35 42 34 39

23 45 44 45 46 44 46 55 51 51 54 54 51 50 47 54 54 55 45 44 43 45 46 43 39 37 37 41 36 34 35 38 36 37 38 45 37 42

24 48 48 48 49 47 49 59 55 55 58 58 55 54 51 57 58 59 48 47 46 48 50 46 42 40 39 44 39 37 37 41 39 40 40 48 40 45

25 52 51 51 53 50 52 63 58 58 62 62 58 57 54 61 62 63 52 50 49 52 53 49 45 43 42 47 42 40 40 44 41 42 43 52 43 48

26 55 54 55 56 53 56 67 62 62 66 66 62 61 58 65 66 67 55 54 53 55 57 53 48 46 45 50 44 42 42 47 44 45 46 55 45 52

27 58 57 58 60 56 59 70 66 66 70 70 66 65 61 69 70 71 58 57 56 58 60 56 50 48 48 53 47 45 45 50 47 48 49 58 48 55

28 61 61 61 63 60 63 74 69 69 74 74 70 68 65 73 74 75 62 60 59 62 63 59 53 51 50 56 50 47 48 52 49 51 52 62 51 58

29 65 64 65 66 63 66 78 73 73 78 78 73 72 68 77 78 79 65 63 62 65 67 62 56 54 53 59 53 50 50 55 52 53 54 65 54 61

30 68 67 68 70 66 69 82 77 77 82 81 77 76 71 81 82 83 68 67 65 68 70 65 59 57 56 62 55 53 53 58 55 56 57 68 57 64

31 71 70 71 73 69 73 86 80 80 85 85 80 79 75 84 85 86 71 70 68 72 74 69 62 59 58 65 58 55 56 61 57 59 60 71 59 67

32 75 73 74 76 72 76 90 84 84 89 89 84 83 78 88 89 90 75 73 71 75 77 72 65 62 61 68 61 58 58 64 60 62 63 75 62 70

33 78 76 77 79 75 79 94 87 87 93 93 88 86 81 92 93 94 78 76 74 78 80 75 67 65 64 70 63 60 61 66 63 64 65 78 65 73

34 81 79 81 83 78 82 97 91 91 97 96 91 89 85 95 96 98 81 79 77 81 83 78 70 68 66 73 66 63 63 69 65 67 68 81 67 76

35 84 83 84 86 81 85 101 94 94 100 100 94 93 88 99 100 101 84 82 80 84 87 81 73 70 69 76 68 65 66 72 68 70 71 84 70 79

36 87 85 87 89 84 88 105 98 98 104 103 98 96 91 102 104 105 87 85 83 87 90 84 75 73 72 79 71 68 68 74 70 72 73 87 73 82

37 90 88 90 92 87 91 108 101 101 107 107 101 99 94 106 107 108 90 88 86 90 93 87 78 75 74 82 73 70 71 77 73 75 76 90 75 85

38 93 91 92 95 90 94 111 104 104 111 110 104 103 97 109 110 112 93 91 89 93 96 90 80 78 77 84 76 72 73 79 75 77 78 93 78 88

39 96 94 95 98 93 97 115 107 107 114 114 107 106 100 112 114 115 96 94 92 96 99 92 83 81 79 87 78 75 76 82 78 80 81 96 80 90

40 99 97 98 101 96 100 118 110 110 117 117 111 109 103 116 117 118 98 96 94 99 102 95 85 83 81 89 81 77 78 84 80 82 83 98 83 93

41 101 99 101 103 98 103 121 113 113 120 120 114 112 105 119 120 122 101 99 97 102 104 98 87 85 84 92 83 79 80 87 82 84 86 101 85 96

42 104 102 103 106 101 106 124 116 116 123 123 117 115 108 122 123 125 104 102 100 104 107 100 90 88 86 94 85 81 82 89 84 87 88 104 87 98

43 107 105 106 109 104 108 127 119 119 126 126 119 118 111 125 126 128 107 104 102 107 110 103 92 90 88 97 87 83 85 91 87 89 90 106 90 101

44 109 107 109 112 106 111 130 122 122 129 129 122 120 113 128 129 131 109 107 105 109 112 105 94 92 90 99 90 85 87 93 89 91 92 109 92 103

45 112 110 111 114 109 113 133 125 125 132 132 125 123 116 131 132 134 112 109 107 112 115 108 96 94 93 101 92 87 89 96 91 93 95 112 94 106

46 114 112 114 117 111 116 136 127 127 135 135 128 126 119 134 135 137 114 112 109 114 118 110 98 97 95 104 94 89 91 98 93 95 97 114 96 108

47 117 114 116 119 113 118 139 130 130 138 137 130 128 121 136 138 139 116 114 112 117 120 113 100 99 97 106 96 91 93 100 95 97 99 116 98 110

48 119 117 118 121 116 121 142 133 133 141 140 133 131 123 139 140 142 119 116 114 119 122 115 102 101 99 108 98 93 95 102 97 99 101 119 100 113

49 121 119 121 124 118 123 144 135 135 143 143 135 134 126 142 143 145 121 119 116 122 125 117 104 103 101 110 100 95 97 104 99 101 103 121 102 115

50 124 121 123 126 120 125 147 138 138 146 145 138 136 128 144 146 147 123 121 118 124 127 119 106 105 103 112 102 97 99 106 101 103 105 123 104 117


[image: image4.emf]Table A5: Results of Rain Attenuation (in dB) for links to NigComsat-1 at  0.01 % Unavailability for Horizontal polarization 

South West South East South South Middle Belt North West North East

freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10 9.9 9.6 9.8 10.1 9.3 10 11.4 10.8 10.8 11.7 11.6 10.9 10.8 10.1 11.4 11.5 11.9 9.4 9.5 8.9 9.6 9.5 9 8.2 7.9 7.6 8.6 7.4 7.1 7.2 7.8 7 7.4 7.4 9.1 7.1 8.3

11 12.2 11.9 12.1 12.5 11.6 12.4 14.1 13.4 13.4 14.4 14.3 13.5 13.3 12.6 14.1 14.3 14.6 11.7 11.8 11.1 12 11.9 11.3 10.2 9.8 9.5 10.6 9.2 8.8 9 9.7 8.7 9.3 9.3 11.3 8.9 10.4

12 14.8 14.3 14.6 15.1 14 14.9 17 16.1 16.1 17.4 17.3 16.3 16.1 15.2 17 17.2 17.6 14.1 14.3 13.5 14.5 14.4 13.6 12.3 11.9 11.5 12.9 11.2 10.7 11 11.8 10.6 11.3 11.3 13.7 10.9 12.6

13 17.4 16.9 17.3 17.8 16.5 17.6 20.1 19.1 19.1 20.5 20.4 19.3 19 18 20 20.3 20.8 16.7 16.9 15.9 17.1 17 16.1 14.6 14.1 13.7 15.3 13.3 12.8 13 14 12.7 13.4 13.4 16.3 12.9 15

14 20.2 19.6 20.1 20.6 19.2 20.4 23.4 22.1 22.1 23.8 23.7 22.4 22 20.8 23.2 23.6 24.1 19.4 19.6 18.5 19.8 19.8 18.8 16.9 16.4 15.9 17.7 15.5 14.8 15.1 16.3 14.8 15.6 15.7 18.9 15.1 17.4

15 23.1 22.4 22.9 23.5 21.9 23.3 26.7 25.3 25.3 27.2 27.1 25.6 25.2 23.8 26.5 26.9 27.5 22.2 22.4 21.2 22.7 22.6 21.5 19.3 18.8 18.2 20.3 17.8 17 17.3 18.6 16.9 17.9 18 21.7 17.4 20

16 26 25.3 25.9 26.6 24.7 26.3 30.2 28.6 28.6 30.7 30.6 28.9 28.4 26.9 30 30.4 31.1 25.1 25.3 24 25.6 25.6 24.3 21.9 21.2 20.6 22.9 20.1 19.3 19.6 21.1 19.2 20.3 20.4 24.6 19.7 22.7

17 29.1 28.3 28.9 29.7 27.6 29.4 33.8 31.9 31.9 34.3 34.2 32.3 31.8 30.1 33.5 34 34.7 28.1 28.2 26.8 28.7 28.6 27.2 24.4 23.8 23.1 25.7 22.5 21.6 22 23.6 21.5 22.7 22.8 27.5 22.1 25.4

18 32.2 31.4 32 32.9 30.6 32.6 37.5 35.4 35.4 38 37.9 35.8 35.2 33.4 37.1 37.7 38.5 31.1 31.3 29.8 31.8 31.8 30.1 27.1 26.4 25.6 28.5 25 23.9 24.4 26.2 23.9 25.2 25.4 30.6 24.6 28.2

19 35.4 34.5 35.2 36.2 33.6 35.8 41.3 39 39 41.8 41.7 39.3 38.7 36.7 40.9 41.5 42.3 34.3 34.4 32.8 35 35 33.2 29.8 29 28.2 31.3 27.6 26.4 26.9 28.9 26.4 27.8 28 33.7 27.1 31.2

20 38.7 37.7 38.5 39.5 36.7 39.2 45.1 42.6 42.6 45.7 45.5 43 42.3 40.1 44.6 45.3 46.2 37.5 37.6 35.9 38.3 38.3 36.3 32.6 31.7 30.9 34.3 30.2 28.9 29.4 31.6 28.9 30.5 30.6 36.9 29.7 34.1

21 42 40.9 41.8 42.9 39.9 42.5 49.1 46.3 46.3 49.6 49.5 46.7 45.9 43.6 48.5 49.2 50.2 40.8 40.8 39 41.6 41.6 39.5 35.4 34.5 33.6 37.3 32.8 31.4 32 34.4 31.5 33.2 33.4 40.2 32.4 37.2

22 45.3 44.2 45.1 46.3 43 45.9 53 50 50 53.6 53.4 50.4 49.6 47.1 52.4 53.2 54.2 44.1 44.1 42.1 44.9 45 42.6 38.3 37.3 36.3 40.3 35.5 34 34.6 37.2 34.2 35.9 36.1 43.5 35.1 40.3

23 48.7 47.5 48.5 49.7 46.2 49.3 57 53.7 53.8 57.6 57.4 54.2 53.3 50.6 56.3 57.2 58.2 47.4 47.3 45.3 48.3 48.4 45.9 41.2 40.1 39.1 43.3 38.2 36.6 37.2 40.1 36.8 38.7 38.9 46.8 37.9 43.4

24 52 50.8 51.9 53.2 49.5 52.7 61 57.5 57.5 61.6 61.4 58 57 54.2 60.2 61.1 62.2 50.7 50.6 48.6 51.7 51.9 49.1 44.1 43 41.9 46.4 40.9 39.2 39.9 42.9 39.5 41.4 41.7 50.2 40.6 46.5

25 55.4 54.1 55.3 56.7 52.7 56.2 65.1 61.3 61.3 65.6 65.4 61.7 60.7 57.7 64.1 65.1 66.3 54.1 53.9 51.8 55.1 55.3 52.4 47 45.8 44.7 49.5 43.7 41.8 42.6 45.8 42.2 44.2 44.6 53.6 43.4 49.7

26 58.8 57.4 58.6 60.1 55.9 59.6 69.1 65 65.1 69.6 69.4 65.5 64.4 61.3 68.1 69.1 70.3 57.4 57.2 55 58.5 58.8 55.6 49.9 48.7 47.5 52.5 46.4 44.5 45.2 48.7 44.9 47 47.4 56.9 46.2 52.9

27 62.1 60.7 62 63.5 59.1 63 73.1 68.7 68.8 73.6 73.4 69.3 68.1 64.8 72 73.1 74.3 60.8 60.5 58.2 61.9 62.2 58.9 52.7 51.5 50.3 55.6 49.2 47.1 47.9 51.6 47.6 49.8 50.3 60.3 49 56

28 65.5 64 65.3 67 62.3 66.4 77 72.5 72.5 77.5 77.3 73 71.8 68.3 75.8 77 78.2 64.1 63.8 61.4 65.2 65.6 62.1 55.6 54.3 53.1 58.6 51.9 49.7 50.6 54.4 50.3 52.6 53.1 63.7 51.8 59.2

29 68.8 67.2 68.7 70.3 65.4 69.7 80.9 76.1 76.2 81.5 81.2 76.7 75.4 71.8 79.7 80.9 82.2 67.4 67 64.6 68.6 69 65.3 58.5 57.2 55.8 61.6 54.7 52.3 53.3 57.3 53 55.4 55.9 67 54.6 62.3

30 72.1 70.4 71.9 73.7 68.6 73.1 84.8 79.8 79.9 85.3 85.1 80.3 79 75.2 83.4 84.7 86 70.6 70.2 67.7 71.9 72.4 68.5 61.3 60 58.6 64.6 57.4 54.9 55.9 60.1 55.7 58.2 58.7 70.3 57.4 65.5

31 75.3 73.6 75.2 77 71.7 76.3 88.7 83.4 83.5 89.1 88.9 84 82.6 78.6 87.2 88.5 89.9 73.9 73.4 70.8 75.1 75.7 71.6 64.1 62.7 61.3 67.6 60 57.5 58.5 62.9 58.3 60.9 61.5 73.6 60.1 68.5

32 78.5 76.8 78.4 80.3 74.7 79.6 92.4 86.9 87 92.9 92.7 87.5 86.1 82 90.9 92.3 93.6 77 76.5 73.9 78.4 79 74.7 66.8 65.5 64 70.5 62.7 60 61.1 65.6 60.9 63.6 64.2 76.8 62.8 71.6

33 81.6 79.8 81.5 83.5 77.8 82.8 96.2 90.4 90.5 96.6 96.4 91 89.5 85.3 94.5 96 97.3 80.2 79.6 76.9 81.6 82.2 77.8 69.5 68.2 66.6 73.4 65.3 62.6 63.7 68.4 63.5 66.3 66.9 80 65.5 74.6

34 84.8 82.9 84.6 86.7 80.7 85.9 99.8 93.8 94 100.2 100 94.5 92.9 88.5 98.1 99.6 101 83.3 82.6 79.9 84.7 85.4 80.8 72.2 70.9 69.3 76.2 67.9 65 66.2 71.1 66.1 68.9 69.6 83.1 68.2 77.6

35 87.8 85.9 87.7 89.8 83.7 89 103.4 97.2 97.4 103.8 103.5 97.8 96.2 91.7 101.6 103.1 104.6 86.3 85.6 82.9 87.8 88.5 83.8 74.8 73.5 71.9 79 70.4 67.5 68.7 73.7 68.6 71.5 72.3 86.2 70.8 80.5

36 90.8 88.8 90.7 92.8 86.5 92 106.9 100.5 100.7 107.3 107 101.1 99.5 94.9 105 106.6 108.1 89.3 88.5 85.8 90.8 91.6 86.7 77.4 76.1 74.4 81.8 72.9 69.9 71.2 76.3 71.1 74.1 74.9 89.2 73.4 83.4

37 93.7 91.7 93.6 95.8 89.4 95 110.4 103.7 103.9 110.7 110.5 104.4 102.7 97.9 108.4 110 111.5 92.2 91.4 88.6 93.7 94.6 89.6 79.9 78.6 76.9 84.5 75.4 72.3 73.6 78.9 73.5 76.6 77.4 92.2 75.9 86.2

38 96.6 94.5 96.5 98.8 92.1 97.9 113.7 106.9 107.1 114 113.8 107.6 105.8 100.9 111.7 113.4 114.9 95.1 94.2 91.4 96.7 97.6 92.4 82.4 81.1 79.4 87.1 77.8 74.6 76 81.4 75.9 79 79.9 95.1 78.4 89

39 99.5 97.3 99.3 101.7 94.9 100.8 117.1 110 110.2 117.3 117.1 110.7 108.9 103.9 114.9 116.6 118.1 97.9 97 94.1 99.5 100.5 95.2 84.8 83.6 81.8 89.7 80.2 76.9 78.3 83.8 78.3 81.5 82.4 98 80.8 91.7

40 102.2 100 102.1 104.5 97.5 103.6 120.3 113.1 113.3 120.5 120.3 113.8 111.9 106.8 118.1 119.8 121.4 100.7 99.7 96.8 102.3 103.3 97.9 87.2 86 84.1 92.2 82.5 79.1 80.6 86.2 80.6 83.8 84.8 100.8 83.3 94.4

41 104.9 102.6 104.8 107.2 100.1 106.3 123.5 116.1 116.3 123.7 123.4 116.7 114.9 109.6 121.2 123 124.5 103.4 102.4 99.4 105 106.1 100.5 89.5 88.4 86.5 94.7 84.8 81.3 82.9 88.6 82.9 86.2 87.2 103.5 85.6 97

42 107.6 105.2 107.4 109.9 102.7 109 126.5 119 119.2 126.7 126.5 119.7 117.8 112.3 124.2 126 127.6 106 105 101.9 107.7 108.8 103.1 91.8 90.7 88.7 97.2 87 83.5 85.1 90.9 85.1 88.5 89.5 106.2 87.9 99.6

43 110.2 107.8 110 112.6 105.2 111.6 129.6 121.8 122 129.7 129.5 122.5 120.6 115 127.2 129 130.6 108.6 107.5 104.4 110.3 111.5 105.7 94 93 91 99.5 89.2 85.6 87.2 93.2 87.3 90.7 91.8 108.8 90.2 102.1

44 112.7 110.2 112.5 115.2 107.6 114.2 132.5 124.6 124.8 132.6 132.4 125.3 123.3 117.7 130.1 131.9 133.5 111.1 110 106.9 112.9 114.1 108.1 96.2 95.2 93.1 101.9 91.4 87.6 89.4 95.4 89.4 92.9 94 111.4 92.4 104.6

45 115.2 112.7 115 117.7 110 116.7 135.4 127.3 127.6 135.5 135.3 128 126 120.2 132.9 134.8 136.4 113.6 112.4 109.3 115.4 116.6 110.6 98.3 97.4 95.3 104.1 93.5 89.7 91.4 97.6 91.5 95 96.2 113.9 94.6 107

46 117.6 115 117.4 120.2 112.4 119.1 138.2 130 130.2 138.3 138.1 130.7 128.6 122.8 135.6 137.5 139.2 116 114.8 111.6 117.8 119.1 112.9 100.4 99.5 97.4 106.4 95.5 91.6 93.5 99.7 93.6 97.1 98.3 116.3 96.7 109.3

47 120 117.4 119.7 122.6 114.6 121.5 141 132.5 132.8 141 140.8 133.3 131.2 125.2 138.3 140.2 141.9 118.4 117.1 113.9 120.2 121.6 115.3 102.4 101.6 99.4 108.5 97.5 93.6 95.5 101.7 95.6 99.2 100.4 118.7 98.8 111.6

48 122.3 119.6 122 124.9 116.9 123.8 143.6 135.1 135.4 143.7 143.4 135.8 133.7 127.6 140.9 142.9 144.6 120.7 119.4 116.1 122.5 123.9 117.5 104.4 103.6 101.4 110.7 99.5 95.5 97.4 103.8 97.5 101.2 102.4 121.1 100.8 113.9

49 124.6 121.8 124.3 127.2 119.1 126.1 146.3 137.5 137.8 146.3 146 138.3 136.2 129.9 143.5 145.5 147.2 122.9 121.6 118.3 124.8 126.3 119.8 106.3 105.6 103.3 112.7 101.4 97.3 99.3 105.7 99.5 103.1 104.4 123.4 102.8 116.1

50 126.8 124 126.5 129.5 121.2 128.3 148.8 139.9 140.3 148.8 148.5 140.7 138.5 132.2 146 148 149.7 125.1 123.7 120.4 127 128.5 121.9 108.2 107.6 105.2 114.8 103.3 99.1 101.2 107.7 101.3 105.1 106.4 125.6 104.7 118.2
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South West South East South South Middle Belt North West North East

freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10 9.2 9 9.2 9.4 8.7 9.3 10.8 10.2 10.2 11 11 10.3 10.1 9.6 10.7 10.9 11.2 8.9 8.9 8.4 9.1 9 8.5 7.7 7.4 7.1 8.1 7 6.6 6.7 7.4 6.6 7 7.1 8.7 6.8 7.9

11 11.4 11.1 11.4 11.7 10.8 11.6 13.4 12.6 12.6 13.6 13.5 12.7 12.5 11.9 13.3 13.5 13.8 11 11.1 10.5 11.3 11.2 10.6 9.6 9.2 8.9 10 8.7 8.3 8.4 9.2 8.3 8.8 8.8 10.8 8.5 9.9

12 13.8 13.5 13.8 14.1 13.1 14 16.1 15.2 15.2 16.4 16.3 15.4 15.1 14.4 16 16.3 16.6 13.3 13.4 12.7 13.6 13.6 12.9 11.6 11.2 10.9 12.2 10.6 10.2 10.3 11.2 10.2 10.7 10.8 13.1 10.4 12

13 16.3

15.9 16.3 16.7 15.5 16.6 19.1 18

18 19.4 19.3 18.2 17.9 17 18.9 19.2 19.6 15.8 15.9 15.1 16.2 16.2 15.3 13.8 13.3 12.9 14.4 12.6 12.1 12.3 13.3 12.1 12.8 12.8 15.5 12.4 14.3

14 18.9 18.5 18.9 19.3 18 19.2 22.1 20.9 20.9 22.4 22.4 21.1 20.7 19.7 21.9 22.3 22.7 18.3 18.4 17.6 18.7 18.8 17.7 16 15.4 15 16.8 14.7 14.1 14.3 15.5 14.1 14.8 15 18.1 14.5 16.7

15 21.6 21.1 21.5 22 20.5 21.9 25.3 23.8 23.8 25.6 25.5 24 23.6 22.5 25 25.4 25.9 20.9 21 20 21.4 21.4 20.2 18.3 17.6 17.2 19.1 16.8 16.1 16.3 17.7 16.2 17 17.1 20.7 16.6 19.1

16 24.3 23.7 24.2 24.8 23.1 24.6 28.5 26.8 26.8 28.8 28.7 27.1 26.6 25.4 28.1 28.6 29.1 23.6 23.6 22.6 24.1 24.2 22.8 20.6 19.9 19.4 21.6 19 18.1 18.4 20 18.3 19.2 19.4 23.3 18.8 21.6

17 27 26.4 27 27.6 25.7 27.4 31.8 29.9 29.9 32.1 32 30.2 29.6 28.3 31.4 31.9 32.4 26.3 26.3 25.2 26.9 27 25.4 22.9 22.1 21.6 24 21.2 20.2 20.5 22.3 20.5 21.4 21.7 26.1 21 24.2

18 29.8 29.2 29.8 30.5 28.4 30.3 35.2 33.1 33.1 35.5 35.4 33.4 32.8 31.3 34.7 35.2 35.8 29.1 29 27.9 29.7 29.9 28.1 25.4 24.5 23.9 26.6 23.5 22.4 22.7 24.7 22.7 23.8 24 28.9 23.4 26.8

19 32.7 32 32.7 33.5 31.1 33.2 38.7 36.4 36.4 39 38.9 36.6 36 34.4 38.1 38.7 39.4 32 31.9 30.7 32.6 32.8 30.9 27.9 26.9 26.3 29.2 25.8 24.7 25 27.2 25 26.2 26.4 31.8 25.7 29.5

20 35.7 35 35.7 36.5 34 36.2 42.3 39.7 39.8 42.6 42.5 40 39.3 37.6 41.6 42.3 43 35 34.8 33.6 35.6 35.9 33.8 30.5 29.4 28.8 32 28.2 27 27.3 29.7 27.4 28.6 28.9 34.9 28.2 32.3

21 38.8 38 38.8 39.7 36.9 39.3 45.9 43.1 43.2 46.3 46.1 43.5 42.7 40.8 45.2 46 46.7 38 37.8 36.5 38.7 39 36.7 33.1 31.9 31.3 34.7 30.7 29.3 29.7 32.3 29.8 31.1 31.5 37.9 30.7 35.2

22 41.9 41 41.9 42.9 39.8 42.5 49.7 46.6 46.7 50 49.9 47 46.1 44.1 48.9 49.7 50.4 41.1 40.8 39.5 41.9 42.2 39.7 35.8 34.5 33.8 37.6 33.2 31.7 32.1 35 32.3 33.7 34.1 41.1 33.3 38.2

23 45 44.1 45.1 46.1 42.8 45.7 53.5 50.2 50.3 53.8 53.7 50.5 49.6 47.5 52.6 53.5 54.2 44.3 43.9 42.5 45.1 45.5 42.8 38.5 37.2 36.4 40.4 35.8 34.2 34.6 37.7 34.8 36.3 36.8 44.3 35.9 41.1

24 48.2 47.3 48.3 49.4 45.9 49 57.4 53.8 53.9 57.6 57.5 54.2 53.1 50.9 56.4 57.3 58.1 47.5 47 45.6 48.3 48.7 45.9 41.3 39.9 39.1 43.4 38.4 36.7 37.1 40.4 37.4 39 39.5 47.5 38.6 44.2

25 51.4 50.5 51.5 52.7 49 52.3 61.2 57.4 57.5 61.5 61.4 57.8 56.7 54.3 60.1 61.1 62 50.7 50.2 48.7 51.6 52.1 49 44.1 42.6 41.8 46.3 41 39.2 39.7 43.2 40 41.7 42.2 50.8 41.3 47.2

26 54.7 53.7 54.8 56 52.1 55.6 65.1 61.1 61.1 65.4 65.2 61.4 60.3 57.8 63.9 65 65.9 53.9 53.4 51.8 54.9 55.4 52.2 46.9 45.3 44.4 49.3 43.7 41.7 42.3 46 42.6 44.4 45 54 44 50.3

27 57.9 56.9 58.1 59.4 55.2 58.9 69 64.7 64.8 69.3 69.1 65.1 63.9 61.2 67.7 68.9 69.7 57.2 56.5 55 58.2 58.7 55.3 49.7 48.1 47.2 52.3 46.4 44.3 44.9 48.8 45.2 47.1 47.8 57.3 46.8 53.4

28 61.2 60.1 61.3 62.7 58.3 62.2 72.9 68.3 68.4 73.1 73 68.7 67.5 64.6 71.5 72.7 73.6 60.4 59.7 58.1 61.4 62.1 58.5 52.5 50.8 49.9 55.2 49 46.8 47.5 51.6 47.9 49.8 50.5 60.6 49.5 56.5

29 64.4 63.2 64.6 66 61.3 65.5 76.8 71.9 72.1 77 76.8 72.4 71 68 75.3 76.5 77.5 63.6 62.9 61.2 64.7 65.4 61.6 55.3 53.6 52.6 58.2 51.7 49.4 50.1 54.3 50.5 52.6 53.3 63.9 52.2 59.6

30 67.6 66.4 67.8 69.3 64.4 68.7 80.6 75.5 75.6 80.8 80.6 76 74.5 71.4 79 80.3 81.3 66.8 66 64.3 68 68.7 64.7 58.1 56.3 55.3 61.1 54.4 51.9 52.6 57.1 53.2 55.3 56 67.1 55 62.7

31 70.8 69.5 71 72.5 67.5 71.9 84.4 79 79.2 84.5 84.4 79.5 78 74.8 82.7 84.1 85.1 70 69.2 67.4 71.2 72 67.8 60.8 59.1 57.9 64 57 54.5 55.2 59.9 55.8 57.9 58.8 70.4 57.7 65.7

32 74 72.6 74.1 75.8 70.5 75.1 88.1 82.5 82.7 88.2 88.1 83 81.5 78.1 86.4 87.8 88.8 73.2 72.2 70.4 74.4 75.2 70.9 63.6 61.8 60.6 66.9 59.6 57 57.8 62.6 58.4 60.6 61.5 73.5 60.4 68.7

33 77.1 75.7 77.2 78.9 73.5 78.3 91.8 86 86.2 91.9 91.7 86.5 84.9 81.4 89.9 91.4 92.4 76.3 75.3 73.4 77.5 78.4 73.9 66.2 64.4 63.2 69.8 62.2 59.5 60.3 65.3 60.9 63.3 64.2 76.7 63 71.7

34 80.2 78.7 80.3 82.1 76.4 81.4 95.4 89.4 89.6 95.5 95.3 89.9 88.2 84.6 93.5 95 96 79.3 78.3 76.3 80.6 81.6 76.9 68.9 67.1 65.8 72.6 64.8 61.9 62.8 68 63.5 65.9 66.8 79.8 65.6 74.7

35 83.2 81.6 83.3 85.2 79.3 84.5 99 92.7 92.9 99 98.8 93.2 91.5 87.8 97 98.5 99.6 82.3 81.2 79.2 83.6 84.7 79.8 71.5 69.7 68.4 75.3 67.3 64.3 65.3 70.6 66 68.4 69.4 82.9 68.2 77.6

36 86.2 84.5 86.3 88.2 82.2 87.5 102.5 96 96.2 102.5 102.3 96.5 94.8 90.9 100.4 102 103.1 85.3 84.1 82.1 86.6 87.7 82.7 74 72.3 70.9 78.1 69.8 66.7 67.7 73.2 68.4 71 72 85.9 70.8 80.4

37 89.1 87.4 89.2 91.2 85 90.4 105.9 99.2 99.4 105.9 105.7 99.8 98 93.9 103.7 105.3 106.5 88.2 87 84.9 89.6 90.7 85.6 76.5 74.8 73.4 80.7 72.2 69.1 70.1 75.7 70.9 73.5 74.6 88.8 73.3 83.2

38 91.9 90.2 92.1 94.1 87.7 93.3 109.2 102.4 102.6 109.2 109 102.9 101.1 96.9 107 108.7 109.8 91.1 89.8 87.7 92.5 93.7 88.4 79 77.3 75.8 83.4 74.6 71.4 72.5 78.2 73.2 75.9 77 91.7 75.8 86

39 94.8 92.9 94.9 97 90.4 96.1 112.5 105.5 105.7 112.5 112.3 106 104.1 99.8 110.2 111.9 113.1 93.9 92.5 90.4 95.3 96.6 91.1 81.4 79.7 78.2 85.9 77 73.6 74.8 80.6 75.6 78.3 79.5 94.6 78.2 88.7

40 97.5 95.6 97.6 99.8 93.1 98.9 115.7 108.5 108.7 115.7 115.5 109.1 107.1 102.7 113.4 115.1 116.3 96.6 95.2 93 98.1 99.4 93.8 83.8 82.1 80.6 88.5 79.3 75.9 77.1 83 77.9 80.7 81.9 97.3 80.6 91.4

41 100.2 98.3 100.3 102.5 95.7 101.7 118.9 111.5 111.7 118.8 118.6 112 110.1 105.5 116.4 118.2 119.4 99.3 97.9 95.6 100.8 102.2 96.4 86.1 84.5 82.9 90.9 81.6 78.1 79.3 85.4 80.2 83 84.3 100.1 83 94

42 102.9 100.9 102.9 105.2 98.2 104.3 122 114.4 114.6 121.8 121.7 114.9 113 108.3 119.5 121.3 122.5 101.9 100.5 98.2 103.5 104.9 99 88.3 86.8 85.1 93.4 83.8 80.2 81.5 87.7 82.4 85.3 86.6 102.7 85.3 96.5

43 105.5 103.4 105.5 107.9 100.7 106.9 125 117.2 117.5 124.8 124.7 117.8 115.8 111 122.4 124.2 125.5 104.5 103 100.7 106.1 107.5 101.6 90.6 89.1 87.4 95.7 86 82.3 83.7 90 84.6 87.5 88.8 105.4 87.5 99.1

44 108 105.9 108.1 110.5 103.2 109.5 127.9 120 120.3 127.7 127.6 120.6 118.5 113.6 125.3 127.1 128.4 107 105.5 103.1 108.6 110.1 104.1 92.7 91.3 89.6 98.1 88.1 84.4 85.8 92.2 86.7 89.7 91.1 107.9 89.8 101.5

45 110.5 108.3 110.5 113 105.6 112 130.8 122.7 123 130.6 130.4 123.3 121.2 116.2 128.1 130 131.3 109.5 107.9 105.5 111.1 112.7 106.5 94.9 93.5 91.7 100.3 90.2 86.4 87.9 94.3 88.8 91.9 93.2 110.4 91.9 103.9

46 112.9 110.7 112.9 115.5 107.9 114.5 133.6 125.4 125.7 133.4 133.2 126 123.8 118.7 130.9 132.8 134.1 111.9 110.3 107.9 113.6 115.2 108.9 96.9 95.6 93.8 102.6 92.3 88.4 89.9 96.5 90.9 94 95.4 112.9 94.1 106.3

47 115.3 113 115.3 117.9 110.2 116.9 136.4 128 128.3 136.1 136 128.6 126.4 121.1 133.6 135.5 136.8 114.3 112.6 110.2 116 117.6 111.2 99 97.7 95.8 104.8 94.3 90.3 91.9 98.5 92.9 96 97.5 115.3 96.1 108.6

48 117.7 115.3 117.6 120.3 112.5 119.2 139.1 130.5 130.8 138.8 138.6 131.1 129 123.6 136.2 138.2 139.5 116.6 114.9 112.4 118.3 120 113.5 100.9 99.7 97.8 106.9 96.3 92.2 93.9 100.6 94.8 98 99.5 117.7 98.2 110.8

49 119.9 117.5 119.9 122.6 114.7 121.5 141.7 133 133.3 141.4 141.2 133.6 131.4 125.9 138.8 140.8 142.1 118.9 117.1 114.6 120.6 122.4 115.7 102.9 101.8 99.8 109 98.2 94.1 95.8 102.6 96.8 100 101.5 119.9 100.2 113

50 122.2 119.7 122.1 124.9 116.8 123.8 144.3 135.4 135.8 144 143.8 136.1 133.8 128.2 141.3 143.3 144.7 121.1 119.3 116.7 122.9 124.6 117.9 104.8 103.7 101.7 111 100.1 95.9 97.7 104.5 98.6 102 103.5 122.2 102.1 115.2
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South West South East South South Middle Belt North West North East

freq GHz Abeokuta Adoekiti Akure Ibadan Ikeja Osogbo Abakaliki Akwa Enugu Owerri Umahia Asaba Benin Calabar Porthcourt Uyo Yenagoa Abuja Ilorin Lafia Lokoja Markudi Minna Jos Birikebi Gusau Kaduna Kano Kastina Sokoto Bauchi Damaturu Dutse Gombe Jalingo Maiduguri Yola

10 9.5 9.3 9.5 9.7 9 9.7 11.1 10.5 10.5 11.3 11.3 10.6 10.4 9.9 11 11.2 11.5 9.1 9.2 8.7 9.4 9.3 8.8 8 7.6 7.4 8.3 7.2 6.9 7 7.6 6.8 7.2 7.2 8.9 7 8.1

11 11.8 11.5 11.7 12.1 11.2 12 13.7 13 13 14 13.9 13.1 12.9 12.2 13.7 13.9 14.2 11.3 11.4 10.8 11.6 11.5 10.9 9.9 9.5 9.2 10.3 9 8.6 8.7 9.5 8.5 9 9.1 11 8.7 10.1

12 14.3 13.9 14.2 14.6 13.6 14.4 16.6 15.7 15.7 16.9 16.8 15.9 15.6 14.8 16.5 16.7 17.1 13.7 13.8 13.1 14 14 13.2 12 11.5 11.2 12.5 10.9 10.4 10.6 11.5 10.4 11 11.1 13.4 10.6 12.3

13 16.9

16.4 16.8 17.2 16 17.1 19.6 18.5

18.5 19.9 19.8 18.7 18.4 17.5 19.5 19.8 20.2 16.2 16.4 15.5 16.6 16.6 15.7 14.2 13.7 13.3 14.8 13 12.4 12.6 13.6 12.4 13.1 13.1 15.9 12.7 14.6

14 19.5 19 19.4 20 18.6 19.8 22.7 21.5 21.5 23.1 23 21.7 21.4 20.3 22.6 22.9 23.4 18.8 19 18 19.3 19.2 18.2 16.4 15.9 15.5 17.2 15.1 14.4 14.7 15.9 14.4 15.2 15.3 18.5 14.8 17

15 22.3 21.7 22.2 22.8 21.2 22.6 26 24.5 24.5 26.3 26.2 24.8 24.4 23.1 25.7 26.1 26.7 21.5 21.6 20.6 22 22 20.8 18.8 18.2 17.7 19.7 17.3 16.5 16.8 18.1 16.5 17.4 17.5 21.2 17 19.5

16 25.1 24.5 25 25.6 23.9 25.4 29.3 27.7 27.7 29.7 29.6 27.9 27.5 26.1 29 29.5 30.1 24.3 24.4 23.3 24.8 24.8 23.5 21.2 20.5 20 22.2 19.5 18.7 19 20.5 18.7 19.7 19.8 23.9 19.2 22.1

17 28 27.3 27.9 28.6 26.6 28.4 32.7 30.9 30.9 33.2 33 31.2 30.7 29.2 32.4 32.9 33.5 27.2 27.2 26 27.7 27.8 26.3 23.7 22.9 22.3 24.8 21.8 20.9 21.2 22.9 21 22.1 22.2 26.8 21.5 24.8

18 31 30.2 30.9 31.7 29.4 31.4 36.3 34.2 34.2 36.7 36.6 34.5 33.9 32.3 35.9 36.4 37.1 30.1 30.1 28.8 30.7 30.8 29.1 26.2 25.4 24.8 27.5 24.2 23.2 23.5 25.4 23.3 24.5 24.7 29.7 23.9 27.5

19 34 33.2 33.9 34.8 32.3 34.5 39.9 37.6 37.6 40.4 40.2 37.9 37.3 35.5 39.4 40.1 40.8 33.1 33.1 31.7 33.8 33.9 32 28.8 27.9 27.2 30.3 26.7 25.5 25.9 28 25.7 27 27.2 32.8 26.4 30.3

20 37.1 36.3 37.1 38 35.3 37.7 43.7 41.1 41.1 44.1 44 41.5 40.8 38.8 43.1 43.8 44.6 36.2 36.1 34.7 36.9 37.1 35 31.5 30.5 29.8 33.1 29.2 27.9 28.3 30.6 28.1 29.5 29.8 35.9 29 33.2

21 40.3 39.4 40.3 41.2 38.3 40.9 47.5 44.7 44.7 47.9 47.8 45 44.3 42.2 46.8 47.6 48.4 39.4 39.2 37.7 40.1 40.3 38.1 34.2 33.2 32.4 36 31.7 30.3 30.8 33.3 30.6 32.1 32.4 39 31.5 36.2

22 43.5 42.6 43.5 44.6 41.4 44.2 51.3 48.3 48.3 51.8 51.6 48.7 47.8 45.6 50.6 51.4 52.3 42.6 42.4 40.8 43.4 43.6 41.2 37 35.9 35.1 38.9 34.3 32.8 33.3 36.1 33.2 34.8 35.1 42.3 34.2 39.2

23 46.8 45.8 46.8 47.9 44.5 47.5 55.2 51.9 52 55.7 55.5 52.3 51.4 49 54.4 55.3 56.2 45.8 45.6 43.9 46.7 46.9 44.3 39.8 38.6 37.7 41.9 37 35.4 35.9 38.9 35.8 37.5 37.8 45.5 36.9 42.3

24 50.1 49 50.1 51.3 47.6 50.8 59.2 55.6 55.7 59.6 59.4 56 55.1 52.5 58.3 59.2 60.1 49.1 48.8 47.1 50 50.3 47.5 42.7 41.4 40.5 44.9 39.7 37.9 38.5 41.7 38.4 40.2 40.6 48.8 39.6 45.4

25 53.4 52.3 53.4 54.7 50.8 54.2 63.1 59.3 59.4 63.5 63.4 59.8 58.7 56 62.1 63.1 64.1 52.4 52 50.2 53.3 53.7 50.7 45.5 44.2 43.2 47.9 42.4 40.5 41.1 44.5 41.1 42.9 43.4 52.2 42.4 48.5

26 56.7 55.5 56.7 58.1 54 57.6 67.1 63 63.1 67.5 67.3 63.5 62.4 59.5 66 67 68.1 55.7 55.3 53.4 56.7 57.1 53.9 48.4 47 46 50.9 45.1 43.1 43.7 47.3 43.7 45.7 46.2 55.5 45.1 51.6

27 60 58.8 60 61.4 57.1 60.9 71 66.7 66.8 71.4 71.2 67.2 66 63 69.8 71 72 59 58.5 56.6 60 60.5 57.1 51.2 49.8 48.7 53.9 47.8 45.7 46.4 50.2 46.4 48.5 49 58.8 47.9 54.7

28 63.3 62 63.3 64.8 60.3 64.3 75 70.4 70.5 75.3 75.2 70.9 69.6 66.5 73.7 74.8 75.9 62.2 61.7 59.7 63.3 63.8 60.3 54.1 52.6 51.5 56.9 50.5 48.3 49 53 49.1 51.2 51.8 62.1 50.7 57.9

29 66.6 65.2 66.6 68.2 63.4 67.6 78.8 74 74.1 79.2 79 74.5 73.2 69.9 77.5 78.7 79.8 65.5 65 62.9 66.6 67.2 63.4 56.9 55.4 54.2 59.9 53.2 50.9 51.7 55.8 51.8 54 54.6 65.4 53.4 61

30 69.9 68.4 69.9 71.5 66.5 70.9 82.7 77.6 77.8 83 82.9 78.1 76.8 73.3 81.2 82.5 83.7 68.7 68.1 66 69.9 70.5 66.6 59.7 58.1 56.9 62.9 55.9 53.4 54.3 58.6 54.4 56.7 57.4 68.7 56.2 64.1

31 73.1 71.6 73.1 74.8 69.6 74.1 86.5 81.2 81.3 86.8 86.6 81.7 80.3 76.7 84.9 86.3 87.5 71.9 71.3 69.1 73.2 73.8 69.7 62.5 60.9 59.6 65.8 58.5 56 56.9 61.4 57 59.4 60.1 72 58.9 67.1

32 76.2 74.7 76.2 78 72.6 77.4 90.3 84.7 84.9 90.5 90.4 85.3 83.8 80 88.6 90 91.2 75.1 74.4 72.1 76.4 77.1 72.8 65.2 63.6 62.3 68.7 61.2 58.5 59.4 64.1 59.6 62.1 62.9 75.2 61.6 70.2

33 79.4 77.7 79.4 81.2 75.6 80.5 94 88.2 88.3 94.2 94 88.7 87.2 83.3 92.2 93.7 94.9 78.2 77.4 75.2 79.5 80.3 75.8 67.9 66.3 64.9 71.6 63.8 61 62 66.8 62.2 64.8 65.6 78.3 64.3 73.2

34 82.5 80.8 82.5 84.4 78.6 83.6 97.6 91.6 91.8 97.8 97.6 92.2 90.6 86.6 95.8 97.3 98.5 81.3 80.5 78.1 82.6 83.5 78.8 70.5 69 67.5 74.4 66.3 63.5 64.5 69.5 64.8 67.4 68.2 81.4 66.9 76.1

35 85.5 83.7 85.5 87.5 81.5 86.7 101.2 95 95.1 101.4 101.2 95.5 93.9 89.7 99.3 100.8 102.1 84.3 83.4 81.1 85.7 86.6 81.8 73.1 71.6 70.1 77.2 68.9 65.9 67 72.1 67.3 70 70.9 84.5 69.5 79

36 88.5 86.7 88.5 90.5 84.3 89.7 104.7 98.3 98.4 104.9 104.7 98.8 97.1 92.9 102.7 104.3 105.6 87.3 86.3 83.9 88.7 89.7 84.7 75.7 74.2 72.6 79.9 71.4 68.3 69.4 74.7 69.8 72.5 73.4 87.5 72.1 81.9

37 91.4 89.5 91.4 93.5 87.2 92.7 108.1 101.5 101.7 108.3 108.1 102.1 100.3 95.9 106.1 107.7 109 90.2 89.2 86.7 91.7 92.7 87.6 78.2 76.7 75.1 82.6 73.8 70.7 71.8 77.3 72.2 75 76 90.5 74.6 84.7

38 94.3 92.3 94.3 96.4 89.9 95.6 111.5 104.6 104.9 111.6 111.4 105.2 103.5 98.9 109.3 111 112.3 93.1 92 89.5 94.6 95.6 90.4 80.7 79.2 77.6 85.2 76.2 73 74.2 79.8 74.6 77.5 78.5 93.4 77.1 87.5

39 97.1 95.1 97.1 99.3 92.6 98.4 114.8 107.8 108 114.9 114.7 108.4 106.5 101.9 112.6 114.3 115.6 95.9 94.8 92.2 97.4 98.5 93.1 83.1 81.7 80 87.8 78.6 75.3 76.6 82.2 76.9 79.9 80.9 96.3 79.5 90.2

40 99.9 97.8 99.8 102.1 95.3 101.2 118 110.8 111 118.1 117.9 111.4 109.5 104.7 115.7 117.5 118.8 98.6 97.5 94.9 100.2 101.4 95.8 85.5 84.1 82.3 90.3 80.9 77.5 78.8 84.6 79.3 82.3 83.3 99 81.9 92.9

41 102.6 100.5 102.5 104.9 97.9 104 121.2 113.8 114 121.2 121 114.4 112.5 107.5 118.8 120.6 122 101.3 100.1 97.5 102.9 104.1 98.5 87.8 86.4 84.7 92.8 83.2 79.7 81.1 87 81.5 84.6 85.7 101.8 84.3 95.5

42 105.2 103 105.2 107.6 100.4 106.6 124.3 116.7 116.9 124.3 124.1 117.3 115.3 110.3 121.8 123.6 125 104 102.7 100.1 105.6 106.9 101.1 90.1 88.7 86.9 95.3 85.4 81.8 83.3 89.3 83.8 86.9 88 104.5 86.6 98.1

43 107.8 105.6 107.7 110.2 102.9 109.3 127.3 119.5 119.8 127.3 127.1 120.1 118.2 113 124.8 126.6 128 106.5 105.2 102.6 108.2 109.5 103.6 92.3 91 89.2 97.6 87.6 83.9 85.5 91.6 85.9 89.1 90.3 107.1 88.9 100.6

44 110.4 108.1 110.3 112.8 105.4 111.8 130.2 122.3 122.6 130.2 130 122.9 120.9 115.6 127.7 129.5 131 109.1 107.7 105 110.8 112.1 106.1 94.5 93.2 91.3 100 89.7 86 87.6 93.8 88.1 91.3 92.5 109.6 91.1 103

45 112.8 110.5 112.7 115.3 107.8 114.3 133.1 125 125.3 133 132.8 125.7 123.6 118.2 130.5 132.4 133.8 111.5 110.2 107.4 113.3 114.7 108.5 96.6 95.4 93.5 102.2 91.8 88 89.7 95.9 90.2 93.4 94.7 112.2 93.2 105.4

46 115.3 112.9 115.2 117.8 110.1 116.8 135.9 127.7 127.9 135.8 135.6 128.3 126.2 120.7 133.2 135.1 136.6 113.9 112.5 109.7 115.7 117.2 110.9 98.6 97.5 95.6 104.5 93.9 90 91.7 98.1 92.2 95.5 96.8 114.6 95.4 107.8

47 117.7 115.2 117.5 120.2 112.4 119.2 138.7 130.3 130.5 138.6 138.4 130.9 128.8 123.2 135.9 137.9 139.4 116.3 114.9 112 118.1 119.6 113.2 100.7 99.6 97.6 106.6 95.9 92 93.7 100.1 94.2 97.6 98.9 117 97.5 110.1

48 120 117.4 119.8 122.6 114.7 121.5 141.4 132.8 133.1 141.2 141 133.5 131.3 125.6 138.6 140.5 142 118.6 117.1 114.3 120.4 122 115.5 102.6 101.7 99.6 108.8 97.9 93.8 95.6 102.2 96.2 99.6 101 119.4 99.5 112.3

49 122.3 119.7 122.1 124.9 116.9 123.8 144 135.3 135.6 143.8 143.6 135.9 133.8 127.9 141.1 143.1 144.6 120.9 119.3 116.4 122.7 124.3 117.7 104.6 103.7 101.6 110.9 99.8 95.7 97.6 104.2 98.1 101.6 103 121.6 101.5 114.5

50 124.5 121.8 124.3 127.2 119 126 146.5 137.7 138 146.4 146.2 138.4 136.2 130.2 143.7 145.6 147.2 123.1 121.5 118.6 125 126.6 119.9 106.5 105.6 103.5 112.9 101.7 97.5 99.4 106.1 100 103.5 104.9 123.9 103.4 116.7


[image: image7.emf]Table A8:   Table of  Matlab 7.0  F u n ctions :   C limatic  input  P arameters  N eeded for              P ropagation  S tudies  

Function   Name  Input  Output  Remarks  

Rainrate  Annual Rainfall  accumulation, M  (mm).   Thunder sto r rm ratio  β.   Unavailabil ity (%).      Rain Intensity (mm/h)  exceeded during p% of an  average year.  For the ITU RP model Rain  Intensity has to be computed  with a time percentage of  0.01% .   0.00 1 ≤ Unavailability ≤  1 %    

Nwet  Temperature (K)   Relative Humidity  (% )  Wet term of refraction  co - index   

Rain  height  0 0 C isotherm Height   H 0   (km)  Rain height (km)   

TCLWC  Temperature (K)   Height difference  (m)  Total Columnar content of  liquid water (kg/m 2 )  exceeded during p% of an  average year.    1 ≤ Unavailability ≤ 50%    

WVD  Temperature (K)   Relative   Humidity  (%)  Surface Water vapour  density (g/m 3 )     

IWVCN  Temperature (K)   Relative Humidity  (%)   Height difference  (m)  Integrated Water vapour  Content (kg/m 2 )   exceeded during p% of an  average year.    1 ≤ Unavailability ≤ 50%    

SVP  Temperature (K)    Saturated   water vapour  pressure (hpa)   

 


[image: image8.emf]Table A 9 :  Table of   Matlab 7.0  Functions :   input  P arameters   N eeded for               Attenuations   Computation .  

Function   Name  Input  Output  Remarks  

Space 676S  Frequency ( GHz)   Pressure (hpa)   Temperature (K)   Water vapour density  (g/m 3 )   Elevation (degrees)      Atmospheric gases   Attenuation (dB)  Frequency≤1000GHz   Elevation ≥ 5 0   ≤ 90 0  

RP618b  Frequency (GHz)   Elevation (degrees)   Latitude (degrees)   Rain Height (km)   Station Height (km)   P % of time  Unavailability   γR    Rain Attenuation (dB) exceeded  during p% of an average year.  Frequency ≤ 55 GHz   0.001%   ≤ Unavailability   ≤ 5%  

EffPL  Frequency (GHz)   Elevation (degrees)   Latitude (degrees)   Rain Height (km)   Station Height (km)   P % of time  Unavailability   γR    Effective path length (km).  Through the rain filled region    Frequency ≤ 55 GHz   0.001% ≤ Unavailability   ≤ 5%  

CloudAtt  Temperature (K)   Frequency (GHz)   Total Columnar Content  of liquid water (kg/m 2 )   Elevation (degrees)      Cloud Attenuation (dB) Exceeded  during P% of an Average year.  0.01≤Unavailability≤50%    

Scint  Temperature (K)   Relative Humidity (%)   Frequenc y (GHz)   Elevation (degrees)   Antenna Diameter (m)   Antenna efficiency   Unavailability (%)    Tropospheric Scintillation    Standard deviation (dB)   Exceeded  during P% of an Average year.  7 GHz ≤ F requency   ≤50GHz   Elevation ≥ 4 0   0.01≤Unavailability≤50%   0≤Antenna Effic iency≤1  

 


