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P R E F A C E 
 

  
 
 

The India Meteorological Department has published climatological normals of 

imporant Surface Meteorological parameters from time to time since 1904. The first 

publication of upper air normals based on the data from 1971 to 1980 for 25 RS/RW 

stations was brought out in 1988. Subsequently more RS/RW stations have been added 

to the upper air network and data availability for existing stations have also been 

increased. Therefore a need, to bring out a second publication by incorporating the 

recent data and taking all the existing stations into consideration, was felt and 

accordingly a decision for this publication was taken during AMR meeting held at 

Ahmedabad on 25.2.2000. 

  

This publication, second in the series brings out the climatology of upper air.  It 

contains the mean monthly average values of upper air temperature, heights of pressure 

surfaces, dew point temperature, scalar wind  and zonal and meridional wind 

components at standard and additional levels. The radiosonde data collected for the 

period 1971 to 1990  for 35 Indian RS/RW stations have been processed and monthly 

averages of these upper air parameters for 00 and 12 UTC hrs have been computed and 

included in the publication. Also the extremes of temperatures obtained at the different 

levels, the year of their occurrence and other statistical parameters have also been 

brought out in the publication. It is hoped that the publication will find use in operational 

and research activities in Meteorology. 

  

I  would  like  to  acknowledge  the  contributions  of  Dr.  S. K. Dikshit, Dr.(Smt.) 

B. Shyamala,   Shri C.D. Padmanabhan,  Shri. P. M. Gulhane,  Shri. N. D. Sable,  and  

Shri. P. Abraham in bringing out this publication. 
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THE LIST OF RS/RW STATIONS 
 

The index number and names of stations taking RS/RW  
observations at 0000 UTC and 1200 UTC are given below 

 
 

S. No. Index No.
 

Station 
1 42724 Agartala 
2 42647 Ahmedabad 
3 43311 Amini 
4 43295 Bangalore 
5 42971 Bhubaneshwar 
6 42667 Bhopal 
7 43014 Chikalthana (Aurangabad) 
8 43279 Chennai 
9 43192 Goa (Panjim) 

10 42379 Gorakhpur 
11 42361 Gwalior 
12 42410 Guwahati 
13 43128 Hyderabad 
14 43041 Jagdalpur 
15 42339 Jodhpur 
16 43346 Karaikal 
17 43353 Kochi 
18 42809 Kolkata 
19 42369 Lucknow 
20 43285 Mangalore 
21 43185 Machilipatnam 
22 42314 Mohanbari 
23 43369 Minicoy 
24 43003 Mumbai 
25 42867 Nagpur 
26 42182 New Delhi 
27 42101 Patiala 
28 42492 Patna 
29 42779 Pendra Road 
30 43333 Port Blair 
31 42700 Ranchi 
32 42397 Siliguri 
33 42027 Srinagar 
34 43371 Thiruvanathapuram 
35 43150 Visakhapatnam 



 
 

 
 

 
 
 
 

 
SYMBOLS  USED  IN  THE  FORMAT 

 
N  Number of observations on which the mean is based. 
P 

 
 Pressure, given to the nearest whole millibar for 

surface, freezing level and tropopause levels. 
H  Altitude of isobaric level, given in geopotential meters.  
T  Mean temperature correct to the first place of decimal 

in degree Celsius. 
TX  The highest temperature in degree Celsius at the level 

for the month. 
TN  The lowest temperature in degree Celsius at the level 

for the month. 
TD 

 
 Mean Dew point temperature correct to the first place 

of decimal in degree  Celsius. 
DDD  Mean resultant wind direction given as the number  of 

degrees from true North. 
VM  Mean wind speed in metres per second irrespective of 

direction. 
VR 

 
 Direction in degrees from North and velocity in meters 

per second of the resultant mean wind (vector mean). 
SDHP  Standard deviation of Altitude. 
SDTT  Standard deviation of Temperature. 
YRTX 

 
 The year in which the highest temperature has been 

recorded for the available period. 
YRTN 

 
 The year in which the lowest temperature has been 

recorded for the available period. 
ALT  Altitudes of freezing and tropopause levels in tens of 

gpm. 
 





















































































































































 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  FEBRUARY   1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 310 947 310 16.4 24.4 7.4 310 5.5 310 350 0.5 1.5 1.13 0.99 1980 1989 
                 

1000 290 122           8.72    
950 290 540 12 15.1 18.2 8 11 3.5 13 108 1.8 2.4 6.88  1990 1989 
900 290 1018 290 19.7 27.4 13.4 278 2.4 284 27 1.3 6.1 8.6 1.07 1990 1983 
850 290 1507 290 17.3 25.2 9.8 269 0.6 284 227 1.6 6.3 9.39 1.01 1990 1989 

                 
800 290 2021 290 14 23 6.8 261 -1.4 284 228 4.6 7.3 8.82 0.96 1990 1989 
750 290 2551 290 10.3 20.6 4 239 -3.9 283 232 6.4 8.8 12.38 1.15 1990 1987 
700 290 3130 290 6.7 16.2 0 187 -6.3 283 249 7.4 10.3 10.23 1.59 1990 1990 
650 290 3724 290 3.5 13.8 -4.7 133 -10.1 282 264 9.9 12.5 16.79 1.79 1990 1987 

                 
600 290 4378 290 0.3 8.6 -7.9 92 -14.2 280 269 13.1 15.3 14.61 1.81 1985 1987 
550 287 5085 287 -3.5 4.8 -11.5 66 -19.4 277 268 16.4 18.4 21.85 1.67 1985 1982 
500 286 5819 285 -7.9 -0.1 -18.5 47 -22.2 276 266 19.5 21.5 20.43 1.58 1985 1982 
450 278 6634 278 -12.7 -4.3 -20.1 39 -25.8 263 265 23.3 25.7 32.57 1.64 1985 1981 

                 
400 271 7522 271 -18.2 -8.3 -34.7 31 -30.6 252 265 28.7 31.5 31.04 1.94 1990 1990 
350 267 8511 267 -24.3 -14.3 -35.5 16 -36.5 240 263 33.1 36.1 36.3 2.08 1990 1981 
300 261 9618 261 -31.3 -21.9 -41.7 8 -40.9 216 262 37.2 41.1 48.48 2.25 1990 1981 
250 254 10885 254 -40.3 -29.1 -52.3 2 -47.7 188 260 39.9 43.9 57.79 2.23 1986 1982 

                 
200 228 12368 228 -51.1 -39.7 -64.9   136 258 40.4 45.7 69.82 2.29 1986 1980 
175 207 13223 207 -57 -45.1 -67.1   90 256 42.2 46.9 76.92 2.15 1988 1980 
150 194 14180 194 -63 -51.9 -73.1   68 256 38.7 43.3 81.87 2.3 1986 1980 
125 156 15290 156 -69 -61.3 -78.5   41 259 35.3 39 85.92 2.31 1986 1981 

                 
100 132 16627 132 -73.4 -61.9 -83.9   29 254 30.9 34.6 101.6 2.78 1986 1980 
80 117 17938 117 -73.9 -59.3 -86.1   13 252 19.8 26.7 111.4 2.97 1988 1990 
70 104 18731 104 -71 -52.3 -81.7   11 262 18.6 22.8 122.58 3.08 1988 1984 
60 94 19652 94 -65.8 -49.9 -76.3   7 259 15.4 24.6 126.54 3.45 1986 1987 

                 
50 82 20789 81 -59.8 -45.9 -71.1   4 223 13.1 21 135.53 3.25 1990 1985 
40 66 22211 66 -54.9 -42.5 -67.5   2 259 1.7 34.5 150.35 3.53 1988 1984 
30 55 24084 55 -49.6 -34.9 -66.5   1 108 28 28 199.63 4.55 1988 1987 
25 43 25259 43 -47.8 -34.3 -69.1   1 88 30 30 209.6 4.37 1990 1987 

                 
20 34 26774 34 -45.1 -32.7 -72.5   1 121 20 20 183.06 4.55 1983 1987 
15 22 28660 22 -43.2 -33.9 -71.1       278.8 9.83 1990 1987 
10 8 31324 8 -44.1 -32.5 -68.5         1988 1987 
7 2 33570 2 -41.6 -39.7 -43.5         1988 1985 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  290 599 441  11 152 1474 -66.7  119 98 1681 -74.4   

 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  MARCH   1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 337 946 337 20.7 28.6 13 337 7 337 314 1.3 2.2 0.6 1.01 1984 1980 
                 

1000 282 105           6.8    
950 282 525           8.3    
900 282 1013 282 22.6 29.8 10.8 268 1.7 270 346 3.4 7 4.43 1.91 1985 1990 
850 282 1507 282 20.1 27.2 13.2 260 -0.5 271 318 2.6 7.6 4.48 1.82 1985 1980 

                 
800 282 2025 282 16.6 24 9.2 253 -1.6 269 250 3.4 7.7 6.08 1.62 1986 1987 
750 282 2552 282 12.5 20.4 5.2 248 -2.7 269 232 5.2 8.2 9.26 1.44 1986 1987 
700 282 3142 282 8.1 16.8 0.6 234 -4.5 270 231 6.9 9.5 11.11 1.39 1985 1986 
650 281 3733 281 4 11.2 -4.5 204 -7.9 269 241 8.2 10.8 17.77 1.52 1985 1986 

                 
600 280 4393 280 0.4 7.8 -7.7 152 -12.6 267 259 10 12.6 16.09 1.75 1990 1984 
550 279 5096 279 -3.2 6.6 -11.1 93 -17.8 266 268 12.2 14.5 26.4 1.91 1986 1986 
500 279 5834 278 -7.5 3 -15.3 66 -23.1 266 267 15.4 17.6 24.03 2.21 1990 1982 
450 277 6651 277 -12.4 -1.5 -24.5 45 -27.1 260 268 18.7 21.1 40.38 2.72 1990 1982 

                 
400 275 7539 275 -18.1 -4.3 -27.3 36 -31.3 256 268 24 26.7 41.55 2.8 1990 1982 
350 269 8529 269 -24.1 -13.1 -36.1 27 -36.7 243 267 29 32.5 48.22 2.86 1990 1982 
300 256 9636 256 -30.8 -19.7 -41.5 13 -43.1 223 264 33.6 37.7 62.66 2.48 1990 1984 
250 243 10906 243 -39.6 -28.7 -49.3   191 262 37.4 42.3 73.29 2.09 1988 1988 

                 
200 231 12400 231 -49.4 -36.5 -59.5   163 259 39.1 44.1 86.77 1.84 1988 1981 
175 211 13264 211 -55.2 -44.3 -67.3   122 259 36.2 40.7 93.72 1.99 1987 1987 
150 193 14234 193 -61.1 -46.7 -71.5   102 259 32.3 37.7 101.04 2.5 1987 1980 
125 163 15343 163 -66.8 -54.1 -77.1   64 255 27.9 33.9 106.75 2.98 1990 1980 

                 
100 140 16679 140 -71.7 -61.7 -82.5   47 257 21.1 26.8 123.59 2.68 1990 1983 
80 119 17990 119 -72.2 -59.1 -83.5   21 273 4.6 15.8 134.46 2.52 1986 1988 
70 107 18796 107 -69.7 -51.9 -83.5   18 304 2.6 13.5 146.4 2.46 1986 1988 
60 98 19721 98 -64.9 -47.7 -75.9   15 319 4.4 15.7 152.99 2.77 1986 1988 

                 
50 92 20855 92 -58.3 -41.7 -71.5   13 51 6 16.1 165.24 3.22 1986 1984 
40 77 22280 77 -53.1 -39.1 -67.7   9 228 3.2 12.7 178.37 2.62 1983 1984 
30 65 24151 65 -47.6 -33.9 -60.7   5 130 4.3 15.2 184.8 2.84 1983 1984 
25 52 25352 52 -45.4 -35.1 -56.5   1 70 14 14 219.41 2.69 1986 1984 

                 
20 39 26846 39 -43 -34.7 -58.1   1 82 14 14 278.68 3.31 1986 1989 
15 21 28831 21 -41.5 -33.1 -52.9   1 41 12 12 266.29 3.81 1986 1989 
10 12 31505 12 -38.7 -32.7 -42.7         1985 1983 
7 1 33567 1 -40.5 -40.5 -40.5         1984 1984 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  280 593 449  18 140 1469 -63.9  127 96 1697 -73   

 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD) 43014 APRIL   1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 327 944 327 24.4 30.8 13.4 327 9 326 300 2.1 2.8 0.6 1.06 1986 1986 
                 

1000 271 80           8.95    
950 271 506           15.31    
900 271 999 271 25.5 33.2 17.4 261 2.3 254 330 5.8 8.2 7.95 0.86 1989 1982 
850 271 1498 271 23.4 30.8 15.8 255 -0.9 254 328 4.9 8 8.59 0.82 1990 1982 

                 
800 271 2022 271 20 27.2 12 256 -2.7 253 299 2.8 7 8.55 1.02 1989 1982 
750 270 2555 270 15.7 24.8 5.2 252 -3.8 252 240 2.8 7.4 14.26 1.08 1990 1984 
700 270 3152 270 11 22 3.4 245 -4.7 250 217 3.4 7.6 11.07 1.27 1990 1984 
650 265 3746 265 6 19.2 -1.1 228 -6.8 244 220 4.2 8.6 19.39 1.35 1990 1982 

                 
600 263 4414 263 1.6 16 -5.5 188 -9.1 243 246 4.9 9 16.34 1.72 1990 1987 
550 260 5121 260 -2.3 10.6 -10.1 138 -14.4 239 271 7.1 9.9 22.95 1.69 1990 1982 
500 257 5861 257 -6.3 4.8 -13.3 90 -20.9 236 279 9.2 11.9 23.27 1.71 1990 1984 
450 255 6682 255 -11 -0.1 -17.3 56 -25.9 234 277 11.9 14.6 33.03 1.8 1990 1984 

                 
400 249 7574 249 -16.6 -6.5 -23.1 39 -30.5 226 271 15.1 18.1 31.7 1.8 1990 1982 
350 244 8570 244 -23.1 -13.5 -32.1 21 -34.6 217 266 18.4 21.9 35.47 1.71 1990 1981 
300 236 9679 236 -30.4 -21.3 -39.7 11 -41.2 208 261 21.8 26.6 44.32 1.91 1990 1980 
250 226 10955 226 -39 -27.1 -50.7 1 -46.5 193 259 25.9 30.6 51.6 2.58 1990 1990 

                 
200 211 12451 211 -49.2 -38.1 -65.1   168 252 27.4 31.9 65.98 2.67 1988 1990 
175 193 13319 193 -54.8 -40.1 -72.1   138 252 25.8 29 75.3 2.57 1988 1990 
150 179 14293 179 -60.3 -45.9 -71.7   124 251 24.7 27.2 89.03 2.69 1988 1982 
125 158 15415 158 -66 -49.7 -76.3   97 256 18.1 22.4 99.14 2.5 1990 1981 

                 
100 138 16748 138 -71.3 -58.1 -83.1   73 258 11.1 16.6 131.28 2.89 1990 1982 
80 116 18067 116 -72.2 -59.3 -83.9   42 248 7.3 15.2 152.06 3.3 1990 1982 
70 113 18873 113 -69.1 -52.1 -79.3   38 286 3 13.4 163.69 3.88 1990 1987 
60 100 19799 100 -64.1 -43.3 -77.1   21 194 1.7 13.4 171.7 4.18 1986 1987 

                 
50 95 20948 95 -57.3 -38.5 -72.3   19 254 7.2 13.9 185.29 4.46 1986 1980 
40 81 22381 81 -51.5 -38.9 -69.9   9 65 3.3 11.4 247.81 4.84 1986 1980 
30 69 24267 69 -45.9 -32.5 -64.9   7 92 11.9 14.7 289.53 5.36 1986 1980 
25 59 25447 59 -44 -33.3 -54.3   3 55 6.9 9.7 268.41 3.24 1985 1987 

                 
20 48 26930 48 -42 -34.9 -51.1   2 147 17.2 20 273.23 2.6 1982 1982 
15 36 28894 36 -38.9 -33.1 -47.7   2 91 13.6 14 313.9 2.13 1984 1982 
10 16 31591 16 -36.8 -30.1 -42.3         1984 1982 
7 2 33765 2 -38 -37.5 -38.5         1984 1984 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  259 579 472  12 130 1527 -65.5  120 94 1722 -73.3   

 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  MAY  1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 339 941 339 25.5 32.6 20 339 15.1 339 288 3.7 4.2 1.24 0.73 1988 1987 
                 

1000 277 60           13.78    
950 277 492           11.64    
900 277 982 277 25.7 34.4 18.2 270 9.9 240 312 8.3 9.9 12.17 0.89 1988 1985 
850 277 1482 277 24.4 32.8 10.2 265 4.8 240 322 7.7 9.5 11.82 1.14 1989 1988 

                 
800 276 2010 276 21.4 30.4 15 256 2 239 317 4 7.1 10.03 1.55 1989 1981 
750 276 2549 276 17.3 29 9 260 0.4 238 287 1.5 6.1 14.65 1.78 1989 1981 
700 276 3145 276 12.7 24.6 4.4 253 -1.6 239 213 1.5 6.4 8.31 1.87 1989 1987 
650 272 3743 272 7.8 18.2 -2.9 237 -3.7 233 204 1.4 6.6 16.25 1.92 1989 1980 

                 
600 269 4414 269 3.3 12 -4.9 209 -7.2 228 266 1 6.5 14.36 1.89 1988 1990 
550 268 5125 268 -0.4 10 -8.5 147 -12.1 222 317 2.9 7.5 24.91 1.86 1988 1981 
500 264 5870 264 -4.4 5.2 -12.1 93 -17.5 219 319 4.6 9.2 22.3 2.1 1988 1981 
450 257 6700 257 -8.8 0.8 -20.1 63 -21.5 210 312 5.6 11 31.78 2.28 1986 1980 

                 
400 255 7600 255 -14.1 -4.5 -22.5 41 -25.5 207 300 6.7 12.8 34.43 2.45 1988 1980 
350 248 8606 248 -20.4 -9.9 -29.1 25 -31.7 198 288 8.3 14.2 43.41 2.71 1988 1980 
300 244 9730 244 -27.5 -16.1 -36.9 15 -37.2 194 272 9.7 14.9 56.37 2.73 1988 1980 
250 231 11019 231 -36.4 -24.5 -47.1 7 -42.3 178 254 10.7 16.3 68.11 2.81 1986 1981 

                 
200 212 12525 212 -47.4 -36.3 -58.5   157 237 12.2 17 88.28 2.6 1988 1981 
175 182 13397 182 -53.8 -42.5 -66.1   128 230 11.4 16.6 91.29 2.43 1988 1980 
150 160 14375 160 -60.5 -48.1 -70.9   108 227 9.2 15.6 104.73 2.29 1988 1989 
125 131 15496 131 -67.3 -53.5 -79.5   76 203 5.7 15.1 103.02 2.54 1988 1989 

                 
100 111 16817 111 -72.1 -58.1 -85.9   63 135 3.9 13.4 123.13 2.42 1989 1980 
80 90 18137 90 -71.3 -57.7 -83.3   39 97 6.8 12.5 152.5 3.9 1989 1982 
70 83 18953 83 -67.5 -53.3 -81.9   33 71 6.2 10.7 155.01 3.77 1984 1982 
60 76 19885 76 -62 -45.3 -73.1   26 79 11.5 13 198.73 3.99 1986 1980 

                 
50 64 21044 64 -55.1 -39.9 -70.5   18 83 11.8 14.3 181.83 3.48 1989 1980 
40 55 22494 55 -50 -35.3 -72.1   9 76 14 14.4 211.74 4.23 1989 1980 
30 39 24414 39 -44.8 -35.7 -56.1   6 89 17.5 18 240.72 3.45 1990 1980 
25 34 25609 34 -42 -32.9 -53.1   4 78 15.2 15.8 256.95 4.36 1986 1980 

                 
20 24 27067 24 -40.8 -34.5 -64.3   3 92 19.8 20.3 337.18 5.46 1988 1980 
15 8 28871 8 -38.2 -34.5 -41.3   1 81 11 11   1985 1985 
10 4 31578 4 -35.2 -33.3 -37.5   1 69 8 8   1984 1984 
7 2 34059 2 -35.7 -34.5 -36.9         1985 1984 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  269 557 503  4 134 1512 -67.3  100 99 1696 -73.9   

 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  JUNE  1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 351 939 351 23.9 32 20.4 351 20.4 350 272 4.1 4.5 0.71 0.55 1979 1985 
                 

1000 271 40           6.7    
950 271 468           14.28    
900 271 958 271 22.6 29.8 18.4 271 17.8 224 279 8.8 10 6.15 0.66 1979 1988 
850 271 1453 271 21.1 30 15 271 14.2 224 284 8.5 10.5 6.06 1 1990 1988 

                 
800 271 1975 271 19.1 29.2 10.4 270 10.7 222 285 5.5 8.4 6.6 1.11 1990 1989 
750 271 2518 271 16 26.2 10.8 267 7.5 222 284 2.9 7 10.05 1.05 1990 1982 
700 271 3107 271 12.4 20.8 6 263 4.3 222 295 1.5 6.8 9.24 1.05 1990 1980 
650 266 3717 266 8.6 17.2 3.2 254 1.2 210 318 0.6 6.5 16.63 1.15 1989 1980 

                 
600 266 4379 266 4.7 13.2 -0.9 247 -2.2 208 2 0.6 6 14.61 1.44 1983 1982 
550 263 5107 263 1 9.8 -5.7 232 -6.2 200 291 0.6 6 21.84 1.72 1986 1982 
500 259 5844 259 -2.5 7 -10.3 209 -10.1 195 332 1 5.9 21.53 1.81 1986 1979 
450 254 6688 254 -6.3 0.4 -15.7 185 -14.8 187 17 1.6 6 32.14 1.79 1983 1979 

                 
400 250 7588 250 -11.1 -3.3 -17.1 161 -19.7 183 39 2 6.6 30.62 1.72 1990 1981 
350 244 8605 244 -17.1 -8.5 -24.1 141 -25.8 172 58 3.3 7.1 35.9 1.91 1990 1981 
300 239 9743 239 -24.4 -15.1 -33.1 115 -32.7 170 73 4.6 8.5 45.3 2.01 1990 1981 
250 230 11048 229 -33.8 -25.3 -43.9 71 -41.6 155 85 6.4 10.1 56.24 2.24 1990 1981 

                 
200 210 12569 210 -45.8 -36.3 -56.5 2 -48.1 140 86 10.1 13.7 69.7 2.53 1988 1981 
175 194 13441 194 -53.1 -43.9 -64.5   128 86 13.1 16.2 74.53 2.63 1985 1981 
150 180 14415 180 -60.8 -50.7 -73.1   113 89 16.9 19.7 84.67 2.82 1988 1981 
125 149 15522 149 -68.5 -57.7 -80.1   95 84 20.9 23.4 97.69 2.8 1984 1981 

                 
100 128 16829 128 -73.6 -60.1 -84.1   80 84 23.7 25.2 122.66 2.55 1981 1980 
80 104 18126 104 -72.4 -54.5 -86.7   57 77 21 22 166.06 4.02 1990 1982 
70 88 18938 88 -67.8 -52.9 -77.7   46 76 20.8 21.8 184.44 4.39 1986 1984 
60 77 19887 77 -61.6 -47.3 -74.5   33 74 19.4 20.4 189.16 4.56 1986 1984 

                 
50 71 21035 71 -55.5 -36.5 -68.7   26 75 20.2 21.2 216.34 4.93 1986 1980 
40 55 22492 55 -49.8 -34.1 -60.7   9 83 24.6 25.3 234.3 3.89 1986 1984 
30 44 24375 44 -45.4 -34.5 -58.7   6 84 25.3 26 175.46 3.15 1985 1984 
25 35 25584 35 -42.9 -35.9 -57.3   5 82 31.1 31.8 207.1 3.13 1990 1984 

                 
20 29 27074 29 -40.9 -33.5 -55.1   2 78 36.9 38 260.7 3.24 1986 1984 
15 19 28971 19 -39.8 -33.1 -52.5   1 83 39 39   1990 1984 
10 8 31580 8 -39.4 -32.5 -48.3   1 92 37 37   1987 1984 
7 4 33926 4 -38.4 -34.1 -42.1         1983 1983 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  262 534 532  7 124 1560 -68.1  112 100 1686 -74.6   

 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  JULY 1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 361 939 361 22.6 28 20.4 361 20.7 360 266 4.2 4.5 0.87 0.48 1988 1986 
                 

1000 308 42           7.16    
950 308 466           12.84    
900 308 955 308 21 27.8 15.8 306 18.7 253 267 9.7 10.6 6.84 0.8 1989 1988 
850 308 1448 308 18.9 27 12.8 306 16.1 254 267 11.6 12.9 6.34 0.99 1990 1988 

                 
800 308 1966 308 16.7 24.8 11 305 13.3 251 269 10.5 12.2 6.65 1.06 1990 1988 
750 307 2513 307 14.4 25 8.2 304 9.6 250 268 8.6 10.6 8.23 1.15 1990 1988 
700 306 3093 306 11.8 23 5 302 5.4 250 272 6.1 8.3 9.54 1.09 1990 1988 
650 304 3705 304 8.6 20.4 2.2 301 1.4 226 276 4.3 7 13.5 1.28 1990 1988 

                 
600 302 4366 302 5.1 18 -1.1 296 -1.6 223 289 3.4 7 13.81 1.41 1990 1985 
550 298 5096 297 1.3 12.4 -5.9 286 -5.1 209 304 2.5 6.6 14.8 1.29 1990 1985 
500 296 5832 296 -2.3 7.8 -13.9 285 -9.6 205 327 1.7 6.3 19.75 1.44 1990 1980 
450 291 6673 291 -6.4 2.2 -14.1 270 -13.8 181 17 1.5 6.3 27.03 1.43 1990 1988 

                 
400 286 7575 286 -11.4 -0.3 -19.1 251 -19 177 65 3.1 6.8 28.89 1.57 1990 1988 
350 278 8593 278 -17.4 -7.7 -24.9 236 -26 164 80 5.8 8.5 28.16 1.76 1990 1988 
300 269 9731 269 -24.8 -14.5 -31.7 206 -34 163 84 9.4 11 40.44 1.9 1990 1980 
250 262 11036 262 -34.2 -23.9 -42.7 102 -42.5 155 83 14.5 15.9 50.31 1.99 1990 1985 

                 
200 242 12554 242 -46.6 -37.9 -56.5 3 -49.3 138 81 20.5 22.1 59.39 1.96 1989 1981 
175 226 13426 226 -54 -43.1 -65.5   122 81 24.6 25.7 68.77 2.33 1989 1981 
150 201 14399 201 -61.7 -48.9 -74.5   112 78 30.4 31.8 73.45 2.44 1989 1981 
125 151 15508 151 -69.6 -54.3 -80.7   81 81 35.9 37.6 88.84 2.07 1989 1990 

                 
100 117 16814 117 -73.9 -65.3 -87.1   66 84 37.8 39.1 99.66 2.33 1981 1990 
80 92 18110 92 -71.1 -58.3 -82.1   46 77 29.9 30.8 94.57 2.58 1981 1982 
70 84 18922 84 -66.7 -54.5 -79.3   38 75 30.9 31.5 119.8 3.6 1981 1982 
60 65 19871 65 -61.3 -49.5 -76.3   23 76 27.7 28.4 144.81 3.51 1990 1982 

                 
50 54 21020 54 -56.6 -41.9 -68.1   18 76 30.4 31.7 178.31 3.82 1990 1984 
40 45 22480 45 -51.6 -38.1 -61.1   9 73 32.5 33 195.77 4.42 1990 1982 
30 35 24378 35 -46.9 -32.7 -56.5   4 82 38.1 38.3 234.49 3.4 1987 1982 
25 24 25515 24 -45.9 -33.1 -53.7   1 73 24 24 278.44 3.03 1982 1982 

                 
20 15 27011 15 -44.2 -37.3 -52.1         1983 1984 
15 8 28942 8 -42 -38.9 -48.9         1982 1984 
10 5 31737 5 -40.1 -35.5 -44.7         1983 1984 
7 2 33840 2 -41.3 -40.9 -41.7         1984 1984 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  295 531 536  10 122 1571 -70.5  105 103 1669 -75.1   

 
 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  AUGUST 1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 371 940 371 21.9 29.4 19.2 371 20.2 370 272 4.2 4.4 0.65 0.49 1979 1986 
                 

1000 295 49           6.45    
950 295 469           10.63    
900 295 960 295 20.3 26 14 294 18.3 239 274 10 10.9 6.42 0.63 1988 1986 
850 295 1451 295 18.3 25.2 10 294 15.9 237 275 11.6 12.7 6.21 0.8 1989 1986 

                 
800 295 1969 295 16.2 26.2 7 293 13.2 234 274 10.3 11.9 6.85 0.95 1989 1986 
750 295 2512 295 13.9 24 6.2 293 9.6 232 275 7.9 10 6.99 0.99 1989 1986 
700 294 3092 294 11.3 21.2 3.8 291 5.4 232 282 6 8.7 9.04 0.95 1989 1986 
650 294 3708 293 8.3 18 1 285 1.6 216 290 4.5 7.4 12.11 1.01 1989 1986 

                 
600 290 4364 289 5 14.4 -3.7 281 -2.1 211 303 3.3 6.7 11.42 0.9 1989 1987 
550 287 5095 287 1.5 10.8 -5.3 272 -5.7 202 309 2.4 6.2 13.35 0.9 1989 1986 
500 284 5832 284 -2.1 8.4 -9.1 255 -9.4 198 347 1.9 6.1 14.84 0.83 1989 1988 
450 280 6675 280 -6.3 6 -13.7 243 -14.5 190 33 2 6.2 19.4 0.83 1980 1988 

                 
400 278 7574 277 -11.4 -2.7 -18.9 227 -19.7 186 60 3.3 7 18.87 1.13 1990 1988 
350 275 8586 275 -17.6 -7.5 -24.5 215 -26.3 174 72 6.2 8.4 20.76 1.32 1990 1979 
300 270 9726 270 -25.1 -14.7 -33.7 184 -33.9 167 79 8.8 10.3 26.63 1.5 1990 1986 
250 262 11027 262 -34.6 -25.1 -44.9 90 -42.9 157 80 12.6 13.8 33.63 1.81 1980 1986 

                 
200 236 12546 236 -46.9 -37.5 -62.1 2 -50 131 82 19 20.2 46.26 2.34 1987 1986 
175 218 13414 217 -54.3 -44.1 -71.5   114 80 22.3 23.4 56.14 2.5 1980 1986 
150 184 14387 184 -62 -49.5 -77.1   102 76 26.5 27.9 62.14 2.8 1980 1989 
125 146 15499 146 -69.9 -54.5 -85.5   82 80 30.2 31.9 81.1 3.03 1981 1989 

                 
100 109 16813 109 -74.2 -62.1 -89.5   63 79 30.1 31.1 100.34 3.41 1980 1989 
80 80 18129 80 -69.9 -54.9 -84.1   40 73 27.9 28.9 124.65 3.82 1986 1979 
70 74 18929 74 -65.9 -50.1 -79.1   36 73 27.4 28.2 135.17 3.87 1986 1979 
60 63 19888 63 -60.9 -47.1 -70.1   28 76 24.3 24.8 168.96 3.38 1983 1979 

                 
50 56 21050 56 -56.7 -43.7 -65.9   22 75 26.8 27.3 188.52 3.99 1983 1979 
40 47 22494 47 -51.8 -40.7 -61.5   14 79 25.8 26.4 209.01 2.83 1983 1983 
30 34 24367 34 -47.5 -36.9 -55.7   7 80 29.1 29.6 159.2 1.84 1983 1983 
25 31 25551 31 -45.7 -38.3 -51.5   3 80 31.9 32.7 170.57 1.87 1987 1986 

                 
20 29 27010 29 -43.1 -37.9 -48.9   2 67 38.4 38.5 140.18 2 1983 1986 
15 18 28972 18 -40 -33.3 -46.1         1983 1984 
10 11 31687 11 -37.9 -32.1 -42.9         1989 1984 
7 5 34083 5 -38.3 -34.1 -42.1         1983 1984 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  284 529 537  3 118 1595 -72.4  103 104 1663 -75.1   

 
 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  SEPTEMBER 1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 359 943 359 21.8 26 18.8 359 20 359 279 2.6 3 1.15 0.36 1989 1984 
                 

1000 312 76           10.79    
950 312 494           14.14    
900 312 986 312 21.4 29.2 16 311 17.8 284 305 5.1 7.4 10.08 0.82 1989 1984 
850 312 1479 312 19.5 28.4 13.4 311 14.9 284 325 3.4 7 9.44 1 1989 1984 

                 
800 312 1997 312 16.8 26 11.4 311 11.4 283 340 1.9 6.2 8.52 1.2 1989 1984 
750 312 2533 312 13.7 23.2 6.4 310 7.5 282 9 1.4 5.9 7.37 1.38 1989 1987 
700 311 3119 311 10.6 20.4 3.4 304 3.7 282 17 1.5 5.6 7.65 1.67 1989 1989 
650 308 3727 308 7.3 18.6 0.8 296 0 266 16 1.1 5.2 13.21 1.94 1989 1984 

                 
600 307 4386 307 4.2 15 -5.5 285 -3.8 258 23 0.9 5.3 10.93 1.94 1988 1987 
550 303 5111 303 0.9 12 -8.1 260 -8 243 27 0.9 5.4 19.91 1.92 1989 1985 
500 296 5849 295 -2.8 9 -12.5 235 -11.6 235 45 1.3 5.6 18.11 1.79 1989 1989 
450 290 6685 290 -7.1 6 -14.1 219 -16.1 223 67 2.2 6 30.52 1.86 1989 1990 

                 
400 284 7588 284 -12.3 0 -19.5 199 -21.7 216 73 3.5 6.6 30.53 1.85 1989 1982 
350 271 8596 271 -18.6 -6.9 -26.1 165 -27.9 198 79 4.4 7.2 34.92 2.05 1989 1982 
300 266 9732 266 -25.9 -12.7 -35.1 122 -34.9 195 84 5.8 8.5 46.19 2.23 1987 1982 
250 255 11027 255 -35.7 -23.7 -46.7 44 -43 177 93 7.9 10.3 58.45 2.47 1983 1982 

                 
200 240 12536 240 -48.3 -39.1 -59.7   167 98 10.9 13.2 72.28 2.55 1989 1982 
175 216 13400 216 -55.5 -46.3 -67.7   148 99 14 16.3 81.73 2.71 1984 1982 
150 195 14364 195 -63.5 -53.5 -76.1   133 97 18.2 19.9 90.41 2.82 1990 1982 
125 159 15461 159 -71.2 -56.5 -85.3   107 95 21.3 22.9 111 3.19 1987 1989 

                 
100 121 16763 121 -75.2 -64.5 -90.5   86 88 21.7 22.9 122.47 3.24 1990 1989 
80 93 18057 93 -70.4 -56.5 -86.1   61 79 17.5 19 126.54 3.64 1987 1989 
70 87 18867 87 -64.8 -53.9 -76.5   53 77 18 18.9 145.96 2.94 1989 1989 
60 74 19804 74 -60.7 -46.5 -72.1   46 79 20.1 20.8 161.32 3.37 1989 1981 

                 
50 68 20955 68 -56 -44.1 -68.1   34 80 19.3 21.9 173.57 3.81 1990 1981 
40 54 22393 54 -51.5 -38.3 -59.1   18 76 22.9 25 204.5 3.72 1990 1989 
30 39 24239 39 -47.1 -34.9 -54.1   9 77 24.1 25.9 232.54 3.8 1989 1981 
25 30 25391 30 -44.5 -31.9 -51.7   4 106 26 26.8 246.53 3.96 1989 1981 

                 
20 22 26891 22 -41.5 -34.5 -45.9   3 106 29.1 31.7 184.06 2.96 1985 1989 
15 15 28807 15 -39.4 -33.9 -44.3   2 123 31.3 32   1989 1989 
10 7 31618 7 -38.5 -37.1 -42.5   2 115 19.2 24   1982 1989 
7                 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  299 540 525       113 108 1631 -76.2   

 
 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  OCTOBER  1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 371 945 371 19.8 24.8 13 371 14.8 371 341 0.4 1.1 1.35 0.96 1985 1987 
                 

1000 326 106           5.42    
950 326 523           13.67    
900 326 1012 326 22 29.8 11.2 320 10.4 312 33 2.8 5.9 7.28 1.13 1980 1985 
850 326 1505 326 19.3 27.2 10.8 319 7.1 312 43 3.8 6.7 8.35 1.18 1988 1989 

                 
800 326 2023 326 15.6 24.4 7.4 315 4.6 312 40 3.9 6.7 9.5 1.23 1989 1982 
750 326 2555 326 11.8 22.2 4.2 294 1.8 310 38 3.7 6.8 13.81 1.04 1989 1988 
700 326 3138 326 8.2 18.4 0.4 258 -0.7 310 34 3 6.7 11.54 1.34 1990 1988 
650 322 3742 322 5.5 16.8 -2.5 204 -4.7 301 18 2.5 6.6 19.57 1.81 1990 1982 

                 
600 318 4396 318 3 13 -6.3 142 -6.9 297 9 2 6.7 14.4 1.88 1990 1980 
550 315 5114 315 -0.2 9.4 -10.3 108 -10.7 288 356 2 6.7 20.96 1.8 1989 1980 
500 307 5854 307 -3.9 6.4 -13.1 77 -14.4 279 336 1.9 6.8 20.75 1.62 1989 1980 
450 305 6684 305 -8.7 1.8 -16.5 59 -17.9 275 319 2.6 7.2 28.17 1.71 1988 1980 

                 
400 299 7582 299 -14.4 -3.9 -21.9 50 -22.9 269 303 3.2 7.6 30.72 1.66 1988 1980 
350 289 8584 289 -20.8 -10.5 -30.1 43 -30.7 255 273 4 8.3 35.43 1.68 1988 1979 
300 284 9708 284 -28.6 -17.9 -38.3 31 -37.2 248 247 5.9 9.4 43.98 1.97 1988 1979 
250 269 10992 269 -38.3 -28.7 -48.9 11 -45.8 233 234 7.8 11.4 54.92 2.04 1989 1981 

                 
200 241 12487 241 -50.4 -40.9 -62.9   203 222 9.9 13.2 66.72 2.24 1984 1981 
175 210 13338 210 -57.7 -46.1 -71.1   172 208 9.4 13.1 72.95 2.49 1990 1981 
150 184 14291 184 -65 -53.5 -82.3   151 201 7.9 12 87.54 3.03 1984 1989 
125 147 15373 147 -72.4 -59.1 -90.1   117 178 5.5 11.1 91.61 3.51 1984 1989 

                 
100 115 16669 115 -75.6 -62.1 -90.1   96 135 5.7 9.2 116.68 3.25 1989 1989 
80 93 17985 93 -70.8 -58.1 -85.9   69 92 7.5 9.4 120.07 3.66 1989 1989 
70 91 18789 91 -66.2 -51.3 -80.9   65 79 7.1 9 131.9 3.88 1984 1989 
60 85 19724 85 -61.7 -47.5 -73.7   55 79 9.1 10.6 157.28 4.19 1984 1989 

                 
50 80 20874 80 -56.7 -43.3 -67.5   48 75 12.1 13.1 165.88 3.75 1984 1979 
40 58 22288 58 -51.9 -35.1 -62.5   17 76 11.5 12.3 222.57 4.34 1985 1982 
30 49 24173 49 -47 -33.3 -60.7   12 81 12.2 13.6 243.42 4.96 1986 1979 
25 34 25326 34 -45.5 -35.5 -57.1   7 73 13.3 14.8 212.04 4.56 1985 1982 

                 
20 22 26845 22 -43.1 -32.5 -54.3   2 98 9.9 10 231.17 3.27 1990 1982 
15 15 28829 15 -40.4 -33.3 -50.9   2 62 11.5 15.5   1990 1982 
10 8 31577 8 -38.3 -34.1 -45.7         1986 1982 
7                 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  315 557 501  3 151 1434 -62.3  111 108 1628 -76.1   

 
 



 
NORMALS  OF  RADIOSONDE  DATA 

43014 CHIKALTHANA (AGD)  NOVEMBER  1971-90      0000 UTC 
                 

LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 
(hPa)                 

                 
SURFACE 343 948 343 16.2 24.2 8.4 343 10.7 343 83 0.5 0.7 0.91 1.83 1986 1988 
                 

1000 293 132           9.95    
950 293 546 33 14.5 20.4 9.4 33 7.8 32 93 2.9 3.4 14.85 1.3 1983 1983 
900 293 1030 293 19.6 27.2 11.2 289 6.6 274 86 4.6 6 6.97 1.25 1990 1990 
850 293 1518 293 17 28.4 7.2 286 3.9 275 85 4.3 6.3 7.45 1.37 1990 1990 

                 
800 293 2030 293 13.5 26.2 5.8 262 1.7 274 78 2.9 6.1 8.45 1.46 1990 1990 
750 293 2568 293 10.8 22.8 3.4 210 0.1 274 56 1.3 6.1 14.56 1.44 1990 1988 
700 293 3141 293 8.5 19.2 0.8 146 -1.8 274 4 1.3 6.3 11.99 1.38 1990 1984 
650 292 3749 292 6.1 16.4 -5.3 112 -5.2 271 340 1.7 7.2 21.27 1.4 1990 1981 

                 
600 289 4401 289 3 13.8 -5.5 70 -8.2 266 319 2.3 7.7 17.82 1.51 1990 1984 
550 285 5117 285 -0.7 10 -10.1 52 -10.2 260 308 3.6 9 26.73 1.62 1990 1989 
500 280 5857 280 -5.1 6.2 -14.9 54 -15.1 254 291 4.7 10 24.46 1.54 1990 1989 
450 278 6679 278 -10.2 2 -19.9 42 -19.1 247 279 6.4 11.3 37.85 1.52 1990 1989 

                 
400 278 7575 278 -15.9 -4.1 -25.1 40 -26 246 272 8.9 13.2 33.17 1.64 1990 1986 
350 270 8566 270 -22.6 -11.3 -34.7 31 -32.8 237 263 12.2 15.4 41.1 1.53 1990 1990 
300 262 9687 262 -30.1 -21.1 -41.1 20 -40.4 231 256 15.1 18.1 45.06 1.6 1990 1986 
250 246 10956 246 -39.8 -24.7 -51.3   214 249 18.3 21.2 49.52 1.99 1988 1986 

                 
200 216 12443 216 -51.4 -36.7 -59.7   187 240 20 22.6 67.27 2.39 1988 1986 
175 194 13293 194 -58 -41.9 -67.1   167 238 20.6 23.1 74.19 2.76 1988 1989 
150 164 14249 164 -64.7 -48.1 -75.1   142 236 19.1 21.7 84.98 3.02 1988 1989 
125 128 15336 128 -71 -55.5 -85.3   101 238 14.9 17.6 97.38 3.35 1988 1989 

                 
100 107 16615 107 -75.2 -61.7 -88.7   82 238 8.5 14.5 91.23 3.46 1986 1989 
80 92 17913 92 -73.2 -61.7 -86.1   47 260 2.3 10.5 92.49 3.82 1983 1989 
70 84 18709 84 -69.6 -54.7 -83.9   33 67 1.1 9 106.01 3.85 1983 1989 
60 81 19623 81 -64.5 -50.1 -76.7   28 45 3 9 115.55 3.41 1983 1979 

                 
50 71 20751 71 -58.1 -44.1 -68.7   16 62 6.5 9.6 129.83 3.26 1983 1981 
40 56 22161 56 -53.3 -41.7 -61.1   10 76 8.4 9.8 165.77 3.86 1983 1980 
30 44 24050 43 -47.7 -37.1 -57.1   6 74 10.1 10.6 195.02 3.45 1990 1981 
25 36 25266 36 -44.8 -34.5 -55.1   4 77 9.8 10.3 211.39 3.78 1990 1989 

                 
20 23 26796 23 -41.6 -34.9 -53.1   2 87 7.4 8 289.46 4.47 1987 1989 
15 7 28728 7 -40.7 -34.3 -51.1         1988 1989 
10 4 31590 4 -37.4 -33.9 -42.1         1988 1987 
7                 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  285 562 495  8 149 1439 -65.6  97 102 1654 -76.2   

 
 
 
 



 
 

NORMALS  OF  RADIOSONDE  DATA 
43014 CHIKALTHANA (AGD)  DECEMBER   1971-90      0000 UTC 

                 
LEVEL N p/H N T TX TN N TD N DDD VR VM SDHP SDTT YRTX YRTN 

(hPa)                 
                 
SURFACE 372 949 372 13.8 24.8 4.6 372 8 372 95 0.7 1 1.12 0.88 1984 1983 
                 

1000 281 144           7.96    
950 281 555 74 12.7 19.4 8.2 74 7.6 62 106 3.9 4 11.99 1.73 1990 1987 
900 281 1034 281 17.7 26.4 8.8 277 6 262 110 4.2 6.2 9.72 1.01 1989 1988 
850 281 1520 281 15.5 27 6.2 272 3.5 262 130 2.8 6 9.61 1.03 1990 1988 

                 
800 281 2031 281 12.6 24.2 5.4 234 1.4 262 184 1.8 6 10.16 1.06 1990 1980 
750 281 2568 281 10.4 27.2 2.8 164 -2.1 262 242 2.2 6.7 15.12 1.44 1990 1990 
700 281 3140 281 8.3 24.8 -0.7 103 -7.2 262 263 3.8 7.8 13.53 1.65 1990 1981 
650 279 3746 279 5.5 19.8 -3.3 64 -10.2 257 273 5.3 9.4 20.61 1.33 1990 1990 

                 
600 279 4398 279 2.1 14.4 -5.7 46 -12.6 255 273 7 10.8 18.05 1.31 1990 1984 
550 276 5110 276 -2 10 -9.5 39 -16.5 253 269 8.9 12.5 24.35 1.39 1990 1980 
500 274 5847 274 -6.7 5 -14.9 28 -20.2 250 269 11.2 14.6 25.37 1.27 1984 1988 
450 273 6665 273 -11.9 -4.1 -21.5 23 -23.6 246 268 14.6 17.7 35.68 1.21 1990 1981 

                 
400 267 7554 267 -17.8 -9.3 -27.5 16 -26.8 240 262 18.6 21.8 32.97 1.41 1989 1984 
350 264 8542 264 -24.3 -13.9 -34.3 14 -32.6 226 261 22.5 26.1 34.33 1.44 1989 1980 
300 255 9652 255 -31.9 -20.9 -42.5 11 -41.5 212 258 27 31.2 38.5 1.71 1989 1984 
250 239 10914 239 -41.5 -32.1 -52.5   188 256 31.3 36.6 46.05 1.85 1987 1981 

                 
200 203 12398 203 -52.4 -42.5 -66.7   136 254 33.6 38.6 59.03 2.02 1989 1981 
175 168 13252 168 -58.4 -48.5 -73.5   94 256 34.7 39 70.55 2.49 1984 1981 
150 144 14210 144 -64 -48.1 -79.3   76 257 33.8 36.7 92.2 2.8 1989 1981 
125 119 15310 119 -69.1 -56.7 -83.5   51 253 30.3 32.8 103.75 2.32 1983 1981 

                 
100 102 16630 102 -73.6 -57.9 -87.1   37 253 21.4 23.6 126.22 2.9 1989 1981 
80 87 17937 87 -73.4 -59.1 -83.9   22 292 8.6 15.5 142.83 2.45 1989 1989 
70 78 18737 78 -70.4 -55.1 -80.1   15 296 8.2 14.2 165.05 2.22 1989 1989 
60 67 19652 67 -66 -49.7 -76.9   10 317 5.2 17.1 157.47 2.96 1989 1987 

                 
50 60 20782 60 -60.4 -46.5 -74.1   10 286 5.4 16.3 183.16 4.18 1989 1983 
40 53 22203 53 -54.8 -41.5 -72.9   8 161 6.3 14.7 223.36 7.7 1987 1979 
30 41 24040 41 -50.9 -39.7 -73.9   3 146 8.5 22 265.03 9.24 1989 1987 
25 36 25191 36 -49.5 -39.3 -73.1   2 281 15.3 17.5 280.96 9.18 1990 1987 

                 
20 30 26702 30 -45.7 -35.5 -72.5   1 228 10 10 164.35 4.28 1982 1987 
15 21 28654 21 -42.9 -34.5 -71.3       238.05 7.08 1982 1987 
10 10 31339 10 -42.1 -32.3 -69.9         1990 1987 
7 3 33202 3 -48.1 -35.9 -68.5         1987 1987 

               
         FREEZING LEVEL  1ST TROPOPAUSE  2ND TROPOPAUSE   

  N P   ALT  N P ALT T  N P ALT T   
  279 575 477  15 144 1458 -66.4  83 98 1684 -74.7   
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