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AN EIGHT-YEAR CLIMATOLOGY OF METEOROLOGICAL AND SBUV OZONE DATA 

Ronald M. Nagatani, Alvin J. Miller, 

Keith W. Johnson, and Melvyn E. Gelman 

ABSTRACT 

An eight-year climatology of stratospheric height and temperature 

analyses from radiosondes and TIROS Operational Vertical Sounding (TOVS) 

retrievals is presented on maps, cross-sections, and tables. A similar 

climatology of stratospheric ozone from the Nimbus 7 Solar Backscatter 

Ultraviolet {SBUV) instrument is also shown. The period of analysis is 

November, 1978 to October, 1986. 

While some questions have been raised on the long-term trends depicted by 

the SBUV data, comparisons with other data suggest that the problems are 

independent of latitude. Therefore, the overall climatological patterns 

remain intact and form a basis from which we can show the overall ozone 

climatological charts with meteorological charts. 

I. INTRODUCTION 

Stratospheric heights and temperatures at 70-, 50-, 30-, 10-, 5-, 2-, 1-, 

and 0.4- mb have been analyzed on a daily basis at the National Meteorological 

Center (NMC) since 24 September 1979. Ozone Solar Backscatter Ultraviolet 

{SBUV) data from Nimbus 7 have also been analyzed in cooperation with NASA 

personnel at Goddard Space Flight Center. Both meteorological and ozone maps 

are analyzed by the successive corrections technique described by Cressman 

(1959) and applied to the stratospheric maps (Gelman and Nagatani, 1977). 

The near coincidence in the start of the NMC stratospheric analyses and 

the SBUV ozone data presented us with an opportunity to summarize both 

datasets over a period of eight years from November, 1978 through October, 
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1986. While recognizing that both datasets have their limitations and 

problems, we also recognize a need and use for such a summary. While this 

report does not deal in general circulation statistics, it will serve as a 

complement to others that calculated general circulation statistics such as 

Randel (1987), where he did a global climatology of dynamical quantities and 

planetary wave statistics using the NMC meteorological maps from 1000 to 1 mb. 

Geller et al. (1983) also did some general circulation statistics for the 

Northern Hemisphere winter for four years and Wu et al. (1985) used the NMC 

stratospheric and ozone maps to compute ozone transports for a Northern 

Hemisphere winter period. 

II. DATA 

Meteorological data used are from the daily stratospheric maps produced 

by the Climate Analysis Center (CAC) of NMC. While many changes have occurred 

in the meteorological analyses between the beginning and end of the period, 

the largest discontinuities occur with the change of satellites. Gelman et 

al. (1986) have proposed adjustments to NMC temperature fields for the 

different satellites at levels from 5 mb and above to conform with rocketsonde 

data. These bias adjustments have been applied in all temperature data used 

in this report. Quality control of the maps consist of eliminating 

questionable maps if the map is judged to be of poor quality by an experienced 

synoptician. Note that the Southern Hemisphere months of July and August, 

1986, were not included in the climatology because of a problem with the TOVS 

satellite data for the two months. 

The SBUV ozone data have recently been under review for long-term trends 

shown by the data. Fleig et al. (1986) show a long-term drift in the SBUV 

total ozone data compared with Dobson total ozone data on the order of about 
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.38 percent per year over the first six years of Nimbus 7 operations. Figure 

1 shows an update to their figure for the first eight years of data showing a 

drift of about .46 percent per year. No correction has been applied ,:o any of 

the ozone data shown in this report. Indications from comparisons ;5 :h other 

ground-based data show that the long-term drift is independent of lat't.1de 

so the overall climatological patterns should remain intact. 

III. STATISTICAL TABLES 

Table 1 shows temperature statistics compiled from the NMC temperature 

maps at 70-, 50-, 30-, 10-, 5-, 2-, and 1- mb. The statistics consist of mean 

latitudinal averages and standard deviations. The standard deviations are the 

pooled monthly standard deviations from all the years that went into the 

climatology, so the year to year variations are not included in the standard 

deviations. Included in the standard deviations are the instrument errors, 

sampling errors, and the natural variations. 

The ozone statistics for Table 2 were compiled from all available 

soundings from the SBUV instrument. The data were binned in ten degree 

latitudinal bands centered at ten degree increments from BOS to BON. The 

means are shown only for total ozone, 10-, 5-, 2-, and 1- mb. As with the 

temperature data, pooled standard deviations were chosen to represent the 

variations in the data, eliminating the year to year variations because the 

long-term characteristics of the SBUV remain in question. The monthly means 

are straight averages from the original data so the polar latitudes are 

limited by the poleward extent of the data. The latitudinal averages for the 

northern- or southern-most points are also biased toward a lower latitude 

average because most of the data fall in the low-latitude region of the 10-

degree latitudinal band. 
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IV. MEAN MAPS 

The eight-year average ozone (total ozone, 10-, 5-, and 2- mb) and 

temperature (70-, 10-, 5-, and 2- mb) maps are shown in the set of figures 

labeled Figure 2 for the Northern Hemisphere and Figure 3 for the Southern 

Hemisphere. Temperature maps are shown with the corresponding ozone maps for 

all twelve months of the year. Figure 4 shows the set of geopotential height 

maps for the Northern Hemisphere and Figure 5 for the Southern Hemisphere. 

A note of caution when looking at the SBUV ozone maps. The analyses in 

the polar regions are extrapolated because the data are limited by the range 

of the satellite or because there are no night-time observations in the polar 

night. Table 3 gives the average poleward extent of the SBUV data for all 

twelve months. 

V. CROSS SECTIONS 

Ozone and temperature cross-sections for all twelve months are also shown 

in Figure 6. The scales are the same for temperature and ozone cross­

sections, however, the temperature cross-sections start at 70- mb and the 

ozone cross-sections start at 30- rob. The northern- and southern-most 

latitudes remain at -80 and 80 for the temperature cross-sections while the 

ozone latitudes change because, as in the previous datasets, the northern- and 

southern-most ozone data points are limited in extent. 
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Figure 1. An update of Figure 1 from Fleig et al. (1986), showing a 

drift over the eight year period between Dobson and SBUV total ozone of about 

.46 percent per year. 
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Table 1. Temperature statistics (latitudinal means and standard 

deviations) compiled from analyzed NMC temperature maps for the eight-year 

period from November, 1978 to October, 1986, except for July and August, which 

did not include 1986. Units are in °c. 
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Table 1 

NOVEMBER 1978-85 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 -63.35 3.48 -66.15 3.96 -68.85 4.46 -67.26 4. 2 5 -62.16 4.06 -40.51 4.46 -24.51 4.59 

70 -60.34 5.50 -62.61 6.39 -65.10 7.50 -64.07 7.48 -58.80 6.75 -38.36 6.82 -23.56 6.62 

60 -57.93 5. 5 1 -59.44 6,38 -61. 09 7. 73 -59.54 8.84 -54.17 7.21 -35.57 7. 1 0 -22.58 6.74 

50 -57.97 4.38 -58.50 4.78 -58.36 5.72 -53.84 7. 1 4 -48.13 5.65 -30.87 5.80 -20.21 5. 5 5 

40 -61 .49 3.06 -60.01 2.77 -56.71 3.07 -48.04 4.20 -41.53 4.02 -23.79 4.79 -15.06 4.88 

30 -67.57 2.93 -62.36 1. 96 -55.55 1. 63 -43.10 2.90 -34.94 2.95 -16.83 3.36 -10.12 3.45 

20 -71 .91 2.76 -63.64 1. 65 -54.99 1 . 4 2 -39.70 2. 1 4 -30.04 1 . 9 5 -12.13 1 . 91 -7. 14 1. 92 

1 0 -72.54 1 . 0 2 -64.14 0.71 -54.94 0.57 -37. 84 0.80 -27.17 1 . 2 0 -9.77 1 . 2 1 -5.98 1 "48 

0 -72.42 0.69 -64.34 0.62 -54.98 0.42 -37.11 0.72 -26.25 1.06 -9. 1 5 1 . 1 5 -5.78 1. 58 

-1 0 -71 .97 0.97 -64.35 0.63 -54.93 0.46 -36.50 0.80 -26.26 0.95 -8.99 1.02 -5. 54 1. 43 

-20 -69.58 1 . 4 2 -62.98 0.79 -54.47 0.57 -36.86 0.94 -26.55 0.90 -8.54 1. 1 0 -4.68 1 . 5 2 

-30 -64.40 1. 83 -60.17 1 . 1 1 -53.66 0.67 -37.59 1 . 0 1 -26.99 1. 22 -7.26 1. 5 0 -2. 54 1. 94 

-40 -58.09 2.36 -55.89 1 . 81 -51.43 1 . 2 4 -37.57 1. 46 -27.18 1. 92 -6.09 2. 0 1 -0. 33 2. 12 

-50 -52.11 3.52 -50.91 2.99 -47.78 2.23 -35 .41 2.48 -25.58 3. 1 5 -4.97 3. 11 1 . 04 2.43 

-60 -47.91 4.98 -46.56 7.22 -43.50 3.25 -30.81 3.69 -21 .65 4.62 -2. 61 4. 16 2.94 2.84 

-70 -48.18 5.76 -44.52 5. 33 -39.64 4.00 -25.27 4.02 -16.78 5. 1 7 1 . 08 4.36 6.70 2.80 

-80 -50.63 3.76 -45.25 3.55 -38.41 2.72 -20.97 2.56 -12.01 3.20 5. 21 2.90 10.07 2.43 

DECEMBER 1978-85 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 -68.25 4. 1 7 -71.17 4.55 -73.52 4.85 -69.20 5. 1 7 -60.63 4.53 -36.73 5.26 -20.47 5.76 

70 -64.38 6.99 -66.79 7.86 -69.06 8.60 -65.77 8.71 -57.50 7. 41 -35.31 8.54 -20.25 9. 19 

60 -59.80 7. 19 -61.35 8. 1 5 -63.06 9.38 -60.77 1 0. 41 -53.45 8.65 -34.22 9.82 -21.21 9.92 

50 -57.64 5.53 -58.24 6.23 -58.51 7.54 -54.65 9.20 -47.92 7.90 -30.66 9.61 -19.94 9. 1 7 

40 -60.50 3.65 -59.37 3. 73 -56.67 4.39 -48.31 5.68 -40.84 6.03 -22.96 7.74 -14.31 7.26 

30 -67.34 2.85 -62.73 2. 14 -56.23 2.04 -43.63 3.39 -34.65 3.57 -15.81 4.24 -8.94 4. 18 

20 -72.97 3. 1 5 -64.54 1. 88 -55.78 1 . 4 0 -41.06 2.23 -31.26 1. 74 -12.55 1. 76 • 6. 90 1. 96 

1 0 -74.01 1. 1 7 • 65. 19 0.83 -55.79 0.63 -39.94 0.83 -29.92 1.02 -11. 68 1 . 0 9 • 6. 62 1. 36 

0 -73.99 0.79 -65.52 1 . 0 1 -55.92 0. 5 1 -39.37 0.72 -29.33 1. 1 2 -11.49 1. 23 -6.72 1. 46 

-1 0 -73.65 1. 1 2 -65.68 0.72 -55.90 0. 5 1 -38.69 0.84 -29.14 1.00 -11.14 1. 16 -6.39 1 . 4 0 

-20 -71.22 1. 5 0 -64. 14 0.78 -54.97 0.59 -37. 78 1. 21 -27.84 0.92 -9.46 1. 14 -5. 0 2 1. 42 

-30 -66.08 1. 90 -61.10 1. 1 0 -53.37 0.63 -36.43 0.85 -25.81 1.05 -6.37 1. 42 -2. 14 1 . 71 

-40 -59.25 2. 1 6 -56.27 1. 58 -50.37 0.95 -34.47 0.92 -23.25 1. 14 -2.47 1. 62 1 . 80 1. 87 

-50 -51.65 2.65 -50.02 2.06 -46.00 1. 32 -31.71 1 . 1 0 -20.16 1 . 2 3 0.97 1. 5 5 5.39 1. 79 

-60 -45.18 2.42 -44.13 2.04 -41.46 1. 43 -28.49 1. 4 5 -17.08 1. 5 0 4.30 1. 29 9. 51 1. 59 

-70 -41. 06 1. 99 -39.51 1. 68 -37.57 1. 26 -25.61 1. 77 -14.82 1. 6 7 7.59 1. 03 14.69 1 . 3 2 

-80 -38.66 1 . 5 0 -36.87 1. 1 7 -35.38 0.91 -23.84 1. 32 -1 2. 88 1 . 2 2 10.65 0.83 18.65 0.99 
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Table 1 (Continued) 

JANUARY 1979-86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 
LAT T SD T SD T SD T SD T SD T SD T SD 
80 -70.08 4. 77 -71.71 5.43 -71.43 6. 18 -61.42 6. 5 1 -49.85 5.66 -27.08 5.83 -1 4. 1 4 6.42 
70 -65.65 8.23 -66.94 9.21 -66.69 10. 1 7 -57.80 1 0. 26 -47.69 9.49 -27.45 9.69 -15.98 9. 77 
60 -59.64 8.49 -60.35 9.65 -60.42 1 0. 92 -53.72 11 . 89 -45.13 10.84 -27.89 11. 4 7 -1 8. 1 4 10.70 
so • 5 6. 1 6 6.52 -56.44 7. 41 -56.16 8.64 -49.58 10.02 -41.86 9. 16 -25.82 10.58 -17.38 9.60 
40 -58.66 4.09 -57.79 4. 1 7 -55.38 4.74 -46.24 5.79 -37.82 5.99 -20.33 7. 48 -12.93 6.79 
30 -66.75 2.82 -62.51 2.20 -56.66 2.07 -44.16 3. 2 5 ·34.61 3 . 11 -15.39 3.91 -8.65 3.74 
20 -73.84 3. 0 1 -65.52 1. 91 -57.08 1 . 3 8 -42.93 1 . 99 -32.86 1 . 46 -13.12 1. 70 -6.65 1 . 82 
1 0 -74.94 1 . 14 -66.26 0.83 -56.94 0.66 -42.21 0. 73 -32.40 0.95 -12.43 . 1 . 0 5 -5. 8 5 1. 32 

0 -74.89 0.79 -66.52 0.69 -57.01 0.70 -41.89 0.82 -32.07 1 . 16 -12.26 1 . 14 -5. 8 0 1 . 4 0 
-1 0 -74.59 1 . 1 5 -66.70 0.73 -57.04 0.61 -41.16 0. 91 -31.62 1 . 1 1 -11. 94 1 . 3 0 -5.75 1. 61 
-20 -72.49 1 . 5 7 -65.13 0.84 -55.83 0.62 -39.52 0.94 -29.70 1 . 0 0 -10.63 1. 24 -5. 41 1. 62 
-30 -67.56 1 . 81 -61.83 1 . 1 7 -53.45 0.63 -37.02 0.78 -26.93 1. 02 -7.77 1 . 39 -3. 3 2 1 . 73 
-40 -60.02 2.25 -56.38 1 . 61 -49.71 0.96 -34.02 0.74 -23.71 1 . 0 1 • 3. 80 1 . 61 0.40 1. 87 
-so -51.58 2.44 -49.84 1 . 80 -45.36 1 . 1 5 -30.95 0. 81 -20.29 0.99 0. 0 4 1. 52 4.44 1. 86 
-60 -45.16 1 . 84 -44.42 1 . 48 -41.64 1 . 0 3 -28.44 0.79 -1 7. 51 0.82 3.60 1. 15 8.90 1. 49 

-70 -41.59 1 . 11 -40.61 1. 03 -38.80 0.84 -26.75 0.86 -1 5. 84 0.62 6.69 0.81 13. 7 2 1. 09 
-80 -39.68 0.81 -38.65 0.70 -37.45 0.59 -25.86 0.60 -14.39 0.46 9.60 0.67 17.63 0.79 

FEBRUARY 1979-86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 -65.11 6.67 -65.15 7.39 -62.89 8.06 -51.76 7.11 -42.12 5. 81 -24.95 6.60 -16.17 6.59 

70 -61.01 1 0 . 11 -61.09 11 . 0 9 -59.80 11 . 68 -50.34 1 0 . 1 5 -42.76 9.30 -26.55 10.39 -17.56 9.83 

60 -56.95 9. 41 -57.06 10.22 -56.52 1 0. 78 -49.02 10. 77 -42.41 1 0. 13 -27.14 11 . 0 5 -18.35 9.92 

50 -55.04 6.38 -55.20 6.80 -54.72 7. 36 -47.31 8.22 -40.18 8.03 ·24.57 9.20 -16.65 7.96 

40 -58.41 3. 74 -57.65 3.61 -55.33 3.68 -45.72 4.38 -36.60 5.06 -19.27 6.04 ·12.72 4.96 

30 -66.97 2.95 -62.81 2. 17 -56.90 1 . 75 -43.62 2.90 -33.17 2.67 -14.59 3. 18 -9. 1 2 2.84 

20 -74.25 2.92 -66.14 1 . 93 -57.32 1. 46 -42.10 1. 99 -31.10 1. 28 -11. 98 1 . 5 9 -6.96 1. 61 
1 0 -75.16 1 . 0 6 -66.90 0.82 -57.41 0.65 -41.52 0.74 -30.38 0.90 -10.42 1.00 -5. 14 1 . 2 3 

0 -75.07 0.68 -67.17 0.54 -57.62 0.47 -41.36 0.67 -30. 19 1 . 0 0 -9.98 1. 03 -4.59 1. 32 

-1 0 -74.71 1 . 0 6 -67.24 0.66 -57.47 o·. 4 7 -40.45 0.77 -29.72 1 . 03 -1 0. 1 7 1. 07 -5. 2 6 1. 30 
-20 -72.82 1 . 4 7 -65.63 0.83 -56.01 0.49 -38.84 0.83 -28.91 0.95 -10.76 1 . 09 -6.65 1. 28 
-30 -68.04 1 . 69 -62.17 1 . 0 1 -53.51 0.60 -36.77 0.71 -27.65 1 . 0 2 -10.23 1 . 3 5 -6.55 1. 46 
-40 -60.80 2. 14 -56.99 1 . 5 0 -50.15 0. 91 -34.78 0.73 -26.08 1 . 11 -8. 31 1 . 60 -4.25 1 . 69 
-50 -53.04 2.53 -51.31 1 . 8 5 -46.86 1 . 1 4 -33.42 0.90 -24.50 1 . 2 3 -6.06 1. 70 -1 . 3 4 1 . 75 
-60 -47.19 1 . 91 -46.84 1. 52 -44.33 1 . 06 -32.90 0.95 -23.90 1 . 1 3 -4. 41 1 . 5 0 1 . 6 0 1 . 61 
-70 -44.29 1. 09 -43.96 1. 02 -42.54 0.90 -32.94 0.89 -24.44 0.94 -3. 81 1 . 1 3 4. 1 2 1 . 2 0 
-80 -42.89 0. 74 -42.61 0.65 -41.86 0.62 -33.25 0.66 -24.72 0.65 -2.74 0.77 6.64 0.75 

I-' 

0 
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Table 1 (Continued) 

MARCH 1979·86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 
LAT T SD T SD T SD T SD T SD T SD T SD 

80 -55.33 5. 1 7 -54.80 5.53 ·53.02 5.40 ·46.46 4. 4 7 ·41.46 3.53 ·26.91 5. 21 ·16.81 5. 1 0 
70 ·54.06 7.34 ·53.95 7.75 ·53.11 7.53 ·46.92 6.69 ·41 .38 6. 13 ·25.92 8. 18 ·16.01 7.69 

60 ·53.69 6.59 ·53.91 7.00 ·53.74 7. 19 -47.93 7.44 ·40.69 6.94 -23.93 8. 16 ·14.23 7.31 
50 -54.91 4.79 -55.06 5.03 -54.66 5.28 ·47.59 6. 1 7 ·38.58 5. 73 ·20.34 6.28 ·11.41 5.43 

40 ·59.14 3.09 ·58.25 2.95 -55.77 3.01 ·45.14 3.81 ·34.48 3.75 ·15.55 3.97 -8.67 3.33 
30 ·67.12 2.68 ·62.80 2.01 -56.43 1. 71 • 41 . 46 3.06 ·30.34 2. 1 0 ·12.21 2.27 -7.38 2. 1 5 
20 -74.07 2. 91 ·65.83 1 . 93 ·56.39 1. 48 ·39.26 2. 1 5 ·27.63 1.17 -9.82 1. 24 • 6. 18 1. 32 
1 0 -74.89 1 . 0 7 ·66.67 0. 81 ·56.48 0.66 -38.47 0.88 ·25.84 0.89 • 7. 41 0.84 -4.40 1. 12 

0 -74.72 0.98 ·66.84 0.67 -56.70 0.56 ·38.26 0.90 ·25.33 1 . 0 1 -6.59 0. 91 ·3.81 1. 27 
• 1 0 ·74.25 1 . 46 ·66.79 0.96 ·56.54 0.68 ·37.61 0.90 ·25.77 0.89 -7.52 0. 91 ·4.61 1. 20 
·20 ·72.20 1 . 48 -65.26 0.95 -55.35 0.67 ·37.55 0. 81 ·27.60 0.86 ·10.08 1.01 -6.34 1. 15 
·30 ·67.15 1 . 83 • 61 . 75 1 . 2 2 -53.34 0.76 -37.53 0. 91 ·29.35 0.99 ·12.12 1. 24 -7.30 1. 43 

·40 ·60.63 2.33 ·57.33 1 . 68 ·51.38 1 . 1 0 -37. 98 1 . 2 1 -30.44 1. 2 7 ·12.77 1 . 5 6 ·6.93 1. 66 

·50 ·54.60 2. 61 ·53.34 2.05 ·50.02 1. 5 7 ·39.23 1. 75 ·31.84 1. 90 -13.67 2. 2 0 ·6.79 2. 01 
·60 ·50.64 2.23 ·50.74 1. 95 ·49.34 1. 81 ·41.24 2.25 -34.78 2.66 ·16.24 3. 1 5 -7.68 2.71 
• 70 ·49.52 1 . 6 5 ·50.09 1 . 69 ·49.70 1. 78 ·43.64 2.29 ·38.83 2.59 ·19.99 3.07 -9.05 2.81 
-80 ·49.61 0.97 -50.38 1 . 0 3 ·50.63 1 . 1 7 -45.75 1. 59 • 41 . 86 1. 61 ·22.82 2.06 ·10.24 2.04 

APRIL 1979·86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 ·48.43 2.29 ·48.54 2. 1 7 ·48.52 1. 98 ·42.83 2.58 -37.12 2. 5 1 ·18.09 2.92 • 7. 16 2. 41 
70 ·50.11 3.37 -50.42 3.25 ·50.57 2.92 ·44.20 3.32 ·36.21 3.84 ·16.19 4.49 -5.86 3.81 

60 ·52.64 3.59 ·52.92 3.55 ·52.89 3.36 -45.65 3.76 -34.64 4.02 ·13.48 4.64 • 4 . 11 4.06 
50 ·55.48 3.23 ·55.46 3. 16 ·54.46 3. 13 ·45.44 3.52 ·32.49 3.08 ·10.95 3.61 ·3.07 3.26 

40 ·59.88 2.69 -58.52 2.53 -54.93 2.42 ·42.47 2.95 ·29.97 1.85 ·9.75 2.35 • 3. 91 2.28 
30 ·66.82 2.90 -62.09 2.07 ·54.71 1. 54 -38.67 2.74 ·27.91 1. 45 ·10.21 1. 63 • 5. 91 1.77 

20 -73.10 2.85 -64.61 1. 80 -54.69 1. 37 ·36.74 1. 90 ·26.28 0.99 • 9. 77 1.06 -6.58 1. 23 
1 0 ·74.40 1 . 0 8 ·65.79 ·0.79 ·55.02 0.62 ·36.04 0.78 ·24.68 0.87 • 8. 01 0.86 -5.70 1. 1 5 

0 -74.42 0.79 ·66.23 0.58 -55.41 0.56 ·35.82 0.73 ·24.07 1. 01 • 7. 1 4 0.90 • 5. 24 1. 31 
• 1 0 ·74.01 0. 91 ·66.23 0.59 -55.32 0.42 ·35.62 0.65 ·25.19 0.89 ·8.68 0.93 -6.28 1. 24 
·20 -71.41 1 . 2 7 ·64.53 0.76 ·54.52 0. 5 0 ·37.21 0.75 ·28.68 1. 0 2 ·12.05 1. 1 7 • 7. 97 1. 32 
·30 ·65.77 1. 99 -61.10 1. 32 ·53.54 0.80 ·39.67 1 . 2 0 -33.03 1. 45 ·15.74 1. 79 -9.64 1. 81 
·40 ·59.98 2.44 ·57.64 1 . 76 ·53.20 1. 34 ·42.74 2. 21 • 37. 04 2.56 -19.41 2.83 • 11. 82 2.44 

-50 -55.90 2. 5 1 ·55.41 2. 1 7 ·53.91 2.26 ·46.96 3.72 ·41.98 4.36 ·24.30 4.61 ·15.19 3.73 

·60 ·54.51 2.46 ·55.25 2.44 ·55.78 2.83 -52.22 4.61 -48.23 5.39 ·29.82 5.77 ·18.52 4.82 

• 70 -56.71 2.39 ·58.27 2.52 ·59.64 2.78 ·57.49 4.03 ·54.08 4.60 -34.25 5. 01 ·20.45 4.63 
-80 -59.67 1. 63 ·61.67 1 . 76 ·63.39 1 . 79 ·61.33 2.22 -5 7. 74 2.61 ·37.05 3. 11 • 21. 79 3. 13 
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Table 1 (Continued) 

MAY 1979-86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 ·45.91 1 . 1 0 -45.70 1. 02 -45.08 1 . 1 5 -36.33 1. 89 -25.67 0.72 -2.78 0.74 6.76 0.74 

70 ·47.99 1 . 5 4 -47.91 1 . 3 5 -47.40 1. 31 -37.52 2.22 -25.96 1 . 1 2 -3.62 1 . 1 8 5.08 1 . 1 2 

60 -51.01 1 . 97 -50.92 1. 76 -50.12 1 . 5 7 -39.27 2.66 -25.94 1. 4 7 • 4. 2 5 1. 78 3.08 1. 67 

50 -54.57 2.34 -54.04 2.08 -52.08 1 . 91 -39.72 2.62 -25.78 1 . 5 8 -4.68 2. 1 0 1 . 2 3 2.00 

40 -59.67 2.65 -57.48 2. 1 7 -52.81 1 . 78 -38.90 2.83 -25.87 1 . 41 • 6. 1 8 1 . 8 7 • 1 . 4 3 1 . 94 

30 -66.25 3. 21 -60.76 2. 1 5 -52.97 1. 38 -37.50 2. 5 5 -26.32 1 . 2 3 -8.70 1 . 4 9 -4. 77 1. 62 

20 -71.66 2.76 • 63. 16 1 . 71 -53.46 1 . 30 -36.57 1 . 79 -26.33 0.90 -9.89 1 . 0 3 -6. 65 1 . 21 

1 0 • 73. 1 2 1 . 0 0 -64.48 0.79 ·54.02 0.58 -36.02 0.76 -25.45 0.85 • 9. 30 0.86 -6. 85 1 . 14 

0 -73.34 0.58 -65.00 0.45 -54.36 0 .37 -35.77 0.60 -25.03 0.84 -8.83 0. 81 -6.74 1 . 1 7 

-10 -72.84 0. 73 -64.99 0.49 -54.42 0.36 -35.98 0.69 -26.42 1 . 0 1 -10.23 0.96 -7.48 1 . 1 4 

-20 ·69.96 1 . 26 -63.25 0.78 -53.84 0.49 -38.03 1 . 0 5 -30.23 1 . 5 8 -13.62 1. 73 • 9. 1 0 1. 67 

-30 -64.24 1. 97 -60.11 1 . 2 0 -53.55 0.83 -42.02 1 . 5 8 -36.52 2.06 -19.43 2.82 -12.32 2.86 

-40 -58.82 2.36 -57.38 1. 84 -54.61 1. 78 -47.87 2.76 -44.10 2.92 -27.37 3.94 -17.87 3.82 

-so -56.71 2.90 -57.24 2.94 -57.58 3.32 -55.15 4.52 -52.53 4. 1 5 -35.72 4. 51 -23.88 4.24 

-60 -59.21 3. 4 7 -60.78 3.57 -62.81 3.86 -62.83 5. 0 2 -59.82 4.75 -40.16 4.89 -25.94 4.58 

• 70 -66.36 3. 49 -68.85 3.61 -70.70 3. 41 -68.50 3.81 -64.15 4.09 -40.53 4.57 • 24. 16 4.49 

-80 • 71. 78 2.04 -74.47 2.05 ·75.64 1. 85 -71.08 1 . 85 -66.39 2.29 -40.87 2.90 ·23.40 3.06 

JUNE 1979-86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 -43.36 1 . 08 -42.62 0.94 -41.52 1. 01 -30.28 1 . 8 7 -17.95 0.44 5.36 0.56 12.65 0.64 

70 -46.07 1 . 27 -45.32 1 . 08 -43.95 1. 14 -31.93 2.22 ·19.23 0. 71 2.95 0.88 9.48 0.88 

60 -49.49 1 . 6 5 -48.82 1 .37 -47.05 1 . 29 -34.51 2.56 -20.94 1 . 0 2 0. 19 1. 32 5.84 1 . 1 9 

50 -53.74 2.07 -52.54 1. 70 -49.57 1. 44 -36.20 2. 5 0 -23.02 1 . 1 9 • 2. 5 1 1. 67 2.60 1. 54 

40 -60.18 2.82 -56.75 1 . 93 -51.24 1. 40 -37.21 2.78 -24.90 1. 11 • 5. 81 1. 55 • 1 . 39 1. 65 

30 -66.86 3. 82 -60.28 2.26 -52.44 1. 34 -37.47 2.60 -26.53 1. 04 -9.53 1. 32 • 5. 85 1. 5 2 

20 ·70.38 3. 03 -62.28 1.77 -53.31 1 . 2 9 -37.48 1 .. 83 -27.66 0.82 -11.47 1. 02 -7.98 1 . 2 5 

1 0 -71.20 0.96 • 63. 16 0.75 -53.78 0.63 -37.09 0.74 -27.48 0.82 -11.43 0.90 -8.35 1. 25 

0 -71 .41 0.76 -63.61 0.61 -54.01 0.35 -36.74 0. 5 5 -27.15 0.85 -11.14 0.88 -8.33 1. 27 

• 1 0 -70.94 0.81 -63.62 0.56 -54.06 0.39 -36.79 0.72 -28.24 0.97 -12.21 0.95 -8.85 1 . 2 6 

-20 -68.63 1 . 5 0 -62.30 0.98 -53.61 0.67 -38.28 1. 35 -31.05 1. 78 -14.34 1. 82 -9.50 1. 89 

-30 -63.36 1 . 92 -59.65 1 . 2 5 -53.56 1 . 0 8 -42.41 2.41 -37.20 3. 21 -19.43 3.94 • 11. 88 3. 61 

-40 -58.81 2.68 -57.75 2.08 -55.49 1.85 -50.11 3.30 -47.12 4.46 -29.27 6.27 -18.50 5. 81 

-so -59.02 3.68 -60.06 3. 74 -61.07 3. 58 -59.96 3. 71 -58.03 4.36 -38.83 6.41 -24.91 6.06 

-60 -64.69 5 . 1 8 -66.74 5. 31 -68.80 4.80 -67.84 3. 72 -64. 1 7 3. 91 -40.34 6. 1 2 -24.26 6. 1 5 

• 70 -73.42 5. 1 0 • 76. 18 5. 22 -77.37 4.52 -72.24 3.05 -66.23 3. 26 -38.28 5.29 -20.70 5. 95 

-80 -78.71 2.54 -81.59 2.59 -81.97 2. 3 5 -74.45 1. 87 -68.05 2.03 -38.29 3. 16 -19.78 3.81 
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Table 1 (Continued) 

JULY 1979·85 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 ·43.11 1. 0 5 ·42.44 0. 81 ·41.53 0.98 • 29. 73 1 . 8 7 -17.39 0.43 5. 0 3 0.50 11 . 7 4 0.52 

70 

60 

·45.53 

-49.00 

1. 37 

1 . 5 3 

·44.83 
·48.21 

1. 22 

1. 33 

·43.42 
·46.18 

1 . 3 0 

1 . 38 

-31.01 

·33.53 

2.44 

2.69 

• 18. 78 
·20.79 

0.75 

1. 06 

2,40 

• 0. 84 

0.98 

1 . 46 

8. 37 
4.33 

0.88 

1. 28 
50 

40 

·53.88 

·60.66 

2. 1 0 

3.08 

-52.13 

·56.42 

1. 66 

2 . 1 1 

·48.66 
·50.66 

1. 4 7 

1. 42 

·35.74 

-37.28 

2.49 

2.67 

·23.72 
·26.21 

1 . 19 

1.16 

• 4. 5 4 

-8.55 

1 . 71 

1 . 5 9 

0,50 

• 4. 1 0 
1. 62 
1 . 6 2 

30 ·66.35 3.74 ·59.77 2.05 ·52.38 1. 34 ·38.18 2.52 ·28.12 1.05 ·11.71 1 . 41 -7.78 1. 49 

20 

1 0 

0 

• 1 0 

·20 

·30 

·68.65 

• 69. 1 7 

·69.33 

·68.85 
-67.04 
-62.64 

2.47 

0.83 

0.65 

0.81 

1. 33 

1. 88 

·61.46 

·61. 96 

·62.35 

·62.34 

·61. 34 

-59.22 

1. 51 

0.68 

0.50 

0,60 

0. 81 

1. 34 

·53.36 

·53.69 

·53.91 

·54.02 

·53.65 
·53.53 

1. 22 

0.60 

0.32 

0,40 

0.61 

1 . 34 

·38.40 

·38.19 

·38.25 

·38.53 

·39,24 

·42.12 

1 . 71 

0,63 

0,54 

0.70 

1 . 3 1 

2.72 

-29.26 
·29.32 
·29.06 
·29.83 
·31. 49 
-35.77 

0.84 

0.79 

0.83 

0.87 

1. 70 

3.72 

·12.83 

·12.41 

·12.12 

·12.90 

·14.48 
·18.25 

,. 11 

0.90 

0.84 

0.89 

1. 67 
4.47 

-8.77 
• 8. 3 5 
-8.28 
-8.66 
-9.47 

·11.50 

1. 21 

1. 15 
1. 11 
1 . 1 1 

1. 68 

3.93 

·40 

·50 

·60 

•58.75 
-60.23 
·68.51 

3.08 

4. 19 

4.63 

·57.65 

·61.30 
-70.65 

2.65 

4.32 

4.69 

-55,23 

·62.17 

·72.42 

2.78 

4.53 

4.41 

·48.92 

·59.46 

·67.97 

4.55 

5,56 

4.82 

·43.88 
·54.05 
·59.88 

6.27 

7.25 

6.27 

·25.74 

·32.63 

·32.03 

8.28 

9.80 

8.26 

·16.36 
·19.98 
·16.84 

7.23 

8.73 

7.73 

• 70 ·79.40 3.67 ·82.02 3.66 ·82.35 3. 16 ·71.88 3. 12 ·62.54 4.05 ·29.84 5.49 • 1 2. 1 2 5.65 

-80 ·84.75 1. 81 ·87.41 1. 71 ·86.86 1. 49 -73.89 1 . 81 -65.35 2.28 ·31.45 3.25 ·12.41 3.56 

AUGUST 1979·85 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 

70 

·44.89 

·46.84 

1. 06 

1. 43 

·44.98 

·46.84 
0.95 

1 . 3 0 

·44.61 

·46.18 

0,94 

1. 49 

·35.10 

·35.69 
1. 80 
2.38 

·25.73 
·25.83 

0,62 

1 . 0 1 

-4.25 

• 5 . 5 1 

0.76 

1 . 3 4 

4.54 

2.1 0 
0,68 

1. 17 
60 -49.80 1. 86 ·49.44 1. 61 ·47.98 1. 64 ·36.93 2.53 -26.29 1. 27 -7.08 1. 74 -0.66 1 . 5 4 

50 ·54.37 2. 1 2 ·52.78 1. 76 ·49.58 1. 62 ·38.20 2.29 ·27.93 1. 24 • 9. 5 1 1, 77 • 3. 51 1. 6 7 
40 ·60.57 2.91 ·56.46 1. 93 ·51.02 1. 36 ·39.13 2.43 ·29.40 1 . 2 0 ·12.19 1. 62 • 6. 8 5 1. 5 7 
30 -65.60 3.45 ·59.48 1 . 80 ·52.60 1 . 2 9 ·39.36 2.32 -30.08 1 . 1 1 ·13.70 1. 38 -9.08 1. 44 
20 -67.93 2.22 ·61.17 1. 44 ·53.61 1. 26 • 3 9. 11 1 . 66 ·29.94 0.87 ·13.14 1.08 •8,66 1 . 18 

1 0 ·68.46 

0 ·68.48 

• 1 0 ·68.02 

0,70 ·61.50 
0,52 • 61. 76 
0.65 ·61.74 

0.60 ·53.87 

0,40 ·54.01 

0.42 ·54.01 

0.59 ·38.68 

0.26 ·38.71 

0.33 ·38.71 

0.62 ·29.26 0.81 ·11.68 

0.49 ·29.02 0.83 -11.33 

0.59 ·29.58. 0.81 • 1 2 . 1 1 

0.84 -7.42 
0.76 -7.27 
0.79 ·7.80 

1.08 

1 . 09 

1 . 12 

·20 ·66.28 
·30 ·61.71 

1. 16 ·60.75 
1. 75 -58.32 

0.64 -53.50 

1.26 ·52.78 

0.49 ·38.93 

1. 25 ·40.53 

1 , 04 ·30,84 1. 41 ·13.82 

2.46 ·34.08 3.21 -17.18 

1. 51 -9.07 
3.92 ·11.15 

1. 64 
3,62 

·40 ·57.48 2.84 ·56.12 2.54 ·53.23 2.96 ·44.71 4.89 ·39.09 5.89 ·22.09 7.03 ·14.58 6. 11 
-50 ·59.48 4.29 ·59.77 4.59 ·59.05 5.43 ·51.80 7.27 ·44.27 7.85 ·23.59 8.40 ·14.33 7.22 

·60 ·69.50 4.35 ·70.45 4.59 ·69.93 5.08 ·58.44 7.08 ·46.35 7.70 ·18.40 7.40 ·7.48 6.41 

·70 ·81.54 
-80 ·86.86 

2.78 ·82,86 

1. 37 ·88.21 
2. 77 ·81.38 
1. 30 • 86. 27 

2.72 ·64.02 

1 . 3 0 ·68.44 

4.60 ·49.39 5.65 ·15.32 

2.54 ·54.53 3.38 ·17.80 

5.66 • 0. 85 
3.94 • 0. 5 9 

5.20 

3.98 
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Table 1 (Continued) 

SEPTEMBER 1979 - 86 
' 

70 MB 50 MB 30 MB 1-0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 -50.18 1. 1 0 -51.33 1 . 0 8 -52.23 1. 1 7 -47.15 1. 8 7 -42.06 1. 32 -22.54 1 . 9 0 -11.27 1 . 9 0 

70 -50.68 1 . 71 -51.64 1. 66 -52.22 1. 84 -45.69 2.64 -39.23 2.20 -19.87 2.90 -9.83 2.73 

60 -52.00 2. 18 -52.47 2. 11 -52.13 2.23 -44.10 2.71 -36.17 2.43 -17.35 3. 16 -8.83 2.88 

50 -55.30 2.53 -54.54 2.24 -52.28 2. 12 -42.71 2. 33 -34.12 2.02 -15. 64 2.54 -8.29 2.26 

40 -60.91 2.43 -57.41 1 . 8 2 -52.41 1 . 4 1 -41. 76 2. 1 9 -33.03 1 . 4 0 -14.85 1. 82 -8.30 1. 98 
30 -65.96 2.93 -59.98 1 . 61 -53.22 1 . 1 8 -40.60 2.22 -31 . 86 1 . 1 0 -14.07 1. 44 -8.41 1. 79 

20 -68.56 2. 1 4 -61.74 1 . 3 8 -53.99 1 . 2 5 -39.31 1 . 71 -30.07 0.90 -12.38 1. 08 -7. 60 1 . 4 5 

1 0 -69.09 0.71 -62.19 0.61 -54.26 0.58 -3 8. 1 5 0.66 -28.20 0.90 -10.46 0.92 -6.61 1 . 4 6 

0 -69.05 0.48 -62.40 0.35 -54.40 0.28 -37.82 0.58 -27.76 0.97 -10.11 0. 91 -6.54 1 . 5 6 

-1 0 -68.55 0.67 -62.34 0.44 -54.39 0.40 -37.67 0.69 -28.48 0.92 -10.98 0.93 -7.04 1. 52 

-20 -66.44 1 . 1 2 -61.00 0.67 -53.77 0.50 -38.50 1. 01 -30.33 1. 37 -12.69 1 . 4 5 -7.96 1 . 70 

-30 -61.40 1 . 81 -57.94 1 . 3 3 -52.43 1. 16 -40.20 2.03 -33. 75 2.75 -15.59 3.22 -9.26 2.96 

-40 -56.23 3.23 -54.47 2.93 -50.99 3. 01 -41.88 4. 18 -36.92 4.74 -19.45 5.63 -12.00 4.96 

-5 0 -56.20 5.89 -55.40 6. 11 -52.91 6.53 -43.66 7.34 -37.77 6.80 -19.61 7.75 -12.31 6.99 

-60 -64.18 7.27 -63.46 7.83 -60.48 8.37 -45.61 9.06 -35.05 8.06 -13.50 8.03 -7.41 7.49 

-70 -76.69 4.69 -76.14 5.47 -72.32 6.00 -49.68 7.59 -33.95 7.28 -7.43 5.94 0.07 5.79 

-80 -82.87 1 . 84 -82.71 2. 21 -78.82 2.72 -54.68 4.85 -37. 28 5. 1 6 -6.09 3.85 4 .34 3.54 

OCTOBER 1979-86 

70 MB 50 MB 30 MB 1 0 MB 5 MB 2 MB 1 MB 

LAT T SD T SD T SD T SD T SD T SD T SD 

80 -56.97 1 . 66 -59.48 1. 8 7 -62.18 2.22 -60.83 2.83 -57.54 3.55 -37. 46 4.20 -23.42 3.83 

70 -55.50 2.60 -57.40 3.04 -59.38 3.87 -56.71 5. 1 7 -53.06 5.79 -33.67 6.60 -20.81 5.83 

60 -54.96 3. 19 ·56.01 3.52 -56.70 4.31 -52.29 5.60 -47.27 6.23 -28.87 6.93 -17.91 6. 01 
50 -56.92 3. 1 3 -56.83 3.00 -55.60 3.23 -48.34 4. 1 2 -41.62 4.88 -23.41 5.44 -14.38 4.69 

40 -61.31 2.56 -59.02 2.08 -55.00 1. 99 -45.07 2. 5 5 -37. 24 2.91 -18.48 3.37 -10.71 3.07 

30 -66.59 3.01 -61.09 1 . 79 -54.46 1. 33 -42.05 2.32 -33.61 1 . 8 5 -15.11 2.08 -8.66 2. 14 

20 -70.14 2.62 -62.81 1 . 46 -54.58 1. 28 -39.26 1 . 8 5 -29.95 1. 20 -12.20 1 . 3 2 -7.36 1. 5 2 
1 0 -70.81 0.89 -63.60 0.59 -54.81 0.56 -37.12 0. 73 -26.81 0.94 -9.74 0.99 -6.41 1. 42 

0 -70.83 0. 5 2 -63.72 0.36 -54.81 0.28 -36.49 0.61 -25.90 0. 91 -9.03 0.94 -6. 1 6 1 . 5 1 

-1 0 -70.48 0.79 -63.63 0.49 -54.74 0.40 -36.29 0.70 -26.44 0.87 -9.55 0.94 -6.40 1. 42 

-20 -67.89 1 . 2 4 -62.08 0.76 -54.22 0. 5 4 -37.41 0.90 -28.21 1. 13 -10.52 1. 20 -6.42 1. 5 0 

-30 -62.27 1 . 84 -58.67 1. 29 -52.92 0.91 -39.27 1 . 5 7 -31.18 2.23 -11 . 75 2. 1 5 -5.73 2.08 

-40 -56.10 3.09 -54.28 2.78 -50.71 2.38 -40.45 2.71 -33.65 3.68 -13.79 4.08 -6. 16 3.24 

-50 -52.69 5. 75 -51.65 5. 61 -49.00 5. 1 7 -39.47 4.44 -33.22 5. 1 5 -14.12 6.48 -6.47 5.08 

-60 -54.84 8.48 -53.37 8.34 -49.62 7.60 -35.69 6.07 -28.09 6.74 -10.09 8.06 -4.50 6.33 

-70 ·63.96 8.47 -60.91 8.94 -54.70 8. 33 -32.37 6.25 • 21. 06 6.43 -2.88 7.35 0.91 6.46 

-80 -71.45 4. 1 0 -67.85 4.67 -59.89 4.89 -31.57 4.70 -16.98 4.03 3.47 4.02 6.85 4.42 



Table 2. Ozone statistics (latitudinal means, standard deviations, 

maximum value, and minimum value) compiled from individual satellite sounding 

data for the eight-year period from November, 1978 to October, 1986. Units 

for total ozone are in Dobson Units and profile mixing ratios are in µgm/gm. 
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Table 2 

NOVEMBER 1978-85 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

70 299.6 47.6 491.3 182.7 8. 74 1 .393 12.56 3. 74 9.29 1. 752 14.08 4.28 9.20 1 . 171 13.38 4.51 6.37 0.689 9.63 3.79 

60 314.1 47.7 485.6 192. 1 8.90 1. 468 13.93 3.85 9.66 1. 271 15.95 5.02 9.99 1. 009 17.09 4.92 6.52 0.744 12.27 3.29 

50 313.0 39.8 469.3 206.8 9.47 1. 062 13.59 5.57 11.02 0.867 15.26 7.13 10.64 0.755 16.48 5.98 6.41 0.654 11. 80 3.30 

40 288.3 28.0 445.4 213.9 10.63 1. 030 14.42 7. 37 12.12 0.696 15.23 9. 52 10. 19 0. 772 13.38 6.43 5.82 0.606 8.89 3.45 

30 264.2 17.5 355.6 200.1 12.39 0.945 15.62 8.52 13.02 0.611 15.76 10.29 9.17 0.666 12.50 6.50 5. 13 0.425 8. 12 3.41 

20 254.0 10.6 324.7 204.4 13.94 0.829 17.33 9.92 13.48 0.523 15.60 11 . 13 8.37 0.398 11.07 6.67 4.79 0.204 6.36 3.54 

10 250.4 9.5 294.2 212.3 15. 18 0.795 18.24 11.80 13.66 0.294 15.43 11.82 8.00 0.210 9.49 6. 75 4.75 0 .113 5.58 3.87 

0 251.1 9.6 296.5 204.1 15.66 0.687 18.93 12.64 13.88 0.241 15.38 12. 11 7.94 0 .177 9.06 6.76 4.76 0.102 5.58 3.97 

-10 260.7 10.7 314.3 217 .1 15.64 0.722 19.27 13.30 14.29 0.267 15.84 12.56 7.93 0. 163 9. 17 6.57 4.69 0.104 5.53 3.81 

-20 276.5 11. 7 330.8 231. 0 14.78 0.595 18.35 12.33 14.42 0.258 16. 13 12.77 7.90 0 .175 9.00 6.57 4.60 0.105 5.42 3.72 

-30 295.3 15.5 388.5 228.5 13. 75 0. 5 71 15.99 10.56 1 4. 11 0.317 16.38 11.46 7.73 0.246 9.41 6.30 4.45 0.128 5.24 3.49 

-40 317.6 23.7 452.3 230.7 12.50 0.852 14.93 8.57 13.60 0.530 15.92 10.55 7.56 0.368 9.66 5.98 4.32 0.159 5.46 3.35 

-so 344.7 32.8 490.6 217 .4 11. 39 0.979 14.65 7.62 12.83 0.728 15.57 9.47 7.41 0.469 9.79 5.61 4.21 0.207 5.60 3. 16 
-60 363.2 43.4 500.5 180.3 10.45 1 . 0 51 14.21 7.49 11.82 0.835 14.78 8.65 7.17 0.506 9.68 5.20 4.05 0.240 5.59 2.93 

-70 344.3 53.9 503.7 180.2 9. 74 1. 041 13.22 7.33 10.74 0. 771 13.99 8.03 6.81 0.457 9.32 4.92 3.80 0.238 5.08 2.80 

-80 315.7 51.3 4 71. 7 178. 2 9.44 0.936 13. 14 7.23 10. 15 0.581 12.44 7.87 6.77 0.386 8.92 4.92 3. 71 0.241 5. 19 2.47 

DECEMBER 1978-85 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

60 330.9 52.9 547.5 196.6 9.50 1. 221 14.54 5.74 9.56 1 . 175 14.59 5.72 8.90 1. 247 14.35 4.38 5.95 1. 029 12. 21 2.63 

50 336.9 47.6 528.4 219.0 9.42 1.152 14.81 5.83 10.35 0.931 14.62 6.21 9.82 1. 113 14. 18 5.42 6. 11 0.931 12.22 3.26 

40 308.5 37.6 513.5 213.9 10 .17 1.038 14. 15 6.60 11.47 0. 772 15.32 7.95 9.69 1. 026 14.56 5.70 5. 71 0. 771 9.84 3.48 

30 268.8 23.0 402.2 200.9 11. 62 1. 0 22 15.59 8. 12 12.40 0.665 15.56 8.91 8.97 0.693 13. 74 6.77 5.07 0.466 8.76 3.57 

20 248.1 12.9 322.2 197.5 13.23 0.900 17.02 9.50 13.21 0.554 15.58 10.47 8.52 0.399 11.65 6.89 4.82 0.221 6.59 3.65 

10 243.3 9.6 283.2 197.7 14.70 0.866 18.95 11 . 1 0 13.81 0.420 15.62 11.80 8.39 0.287 9.99 6.82 4.83 0 .138 5.83 3.90 

0 245.3 9.8 283.2 208.4 15.65 0.786 18.75 12.72 14.32 0 .372 16.51 12.51 8.41 0.280 9.86 6.72 4.88 0.129 5.86 3.89 

-10 255.4 10.3 301. 4 210.5 15.92 0.792 18.87 13. 17 14.76 0.346 16.76 12.93 8.32 0.257 9.81 6.83 4.80 0.129 5.75 3.92 

-20 268.3 10.3 325.7 223.4 14.99 0.704 19.54 12.81 14.56 0.317 16.44 ,12. 72 8.03 0.238 9.35 6.63 4.64 0. 125 5.62 3.74 

-30 283.3 12.8 361.6 229.3 14.01 0.415 16.67 11.69 13.96 0.267 16. 10 12. 16 7.56 0.224 8.75 6.09 4.44 0. 124 5.47 3.50 

-40 299.4 18.8 407.3 233.1 12.94 0.545 15.03 9.98 13.24 0.316 15.06 11. 39 7.06 0.204 8.29 5. 73 4. 19 0 .116 4.99 3.35 

-50 324.4 25.4 426.7 223.6 11.65 0. 5 75 14.01 8.69 12.38 0 .375 14.25 10.37 6.66 0. 184 7.85 5.44 3.93 0.107 4.71 3. 10 
-60 340.2 24.5 429.4 223.4 10.20 0.690 12.80 7.99 11. 25 0.455 13.25 9.33 6.36 0. 192 7.61 5.06 3.68 0.105 4.41 2.79 

-70 337.2 21. 9 426.4 219.9 8.88 0.566 12.21 7.47 10.22 0.288 11. 90 8.93 6.07 0 .183 7.45 4.61 3.38 0.124 4.21 2.30 

-80 330.5 21. 0 416. 1 228.8 8.28 0.428 11. 4 7 7.38 9.93 0. 181 11. 33 8. 73 5.99 0.215 7.51 4.35 3.20 0. 137 4.03 2.10 
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Table 2 (Continued) 

JANUARY 1979-86 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

70 371.6 60.1 552.9 202.4 10.40 0.947 15.22 7.80 10.06 1. 351 14.45 6.25 8. 15 1.192 11. 83 4.57 5.81 0.973 8.83 3.34 

60 368.5 59.4 579.3 183.0 9.87 1. 257 15.95 5.95 9.74 1.264 14.20 5.54 8.58 1. 238 12.96 3.99 5.92 1. 016 10.09 2.62 

50 370.8 56.3 603.6 205.3 9.61 1 .165 15.52 6.07 10.50 1. 019 14.88 6.13 9.39 1 . 081 13.90 4.89 6. 07 0 .875 10.05 3.27 

40 335.6 44.0 532.5 199.3 10.20 0.999 14.80 6.80 11. 53 0.817 15.42 8.06 9.46 0.835 14.06 6. 11 5.78 0.677 9.22 3.65 

30 277,7 25.7 493.2 198.2 11. 47 1. 010 15.59 7. 71 12.52 0.724 16.39 9.33 9.08 0.606 12.43 6.95 5.20 0.440 7.88 3.90 

20 247 .1 14.2 327.3 192.6 1 :S. 27 0.976 17. 08 9.37 13.64 0.645 16.69 10. 77 8.74 0.388 11. 55 7.14 4.86 0.232 6.33 3. 77 

10 240.4 9.3 285.9 205.5 15.00 0.891 18.60 11, 09 14.62 0.473 16. 77 12.29 8.66 0.285 10.16 7.06 4.79 0 .167 5.92 3.83 

0 244.2 9.4 284.8 206.7 16. 16 0.804 19.20 13.30 15.30 0.398 17. 27 13.46 8.65 0.286 10.21 6.85 4.77 0 .181 5.72 3.86 

-10 253.2 9.9 288.3 214.3 16.47 0.851 19.78 13.35 15.53 0.339 17. 64 13.45 8.53 0.279 10.02 6.91 4.74 0 .177 5.87 3.84 

-20 262.6 9,5 306.2 221 . 2 15.47 0.783 19.26 13.10 14.94 0.372 16.97 12.83 8.24 0.259 9.75 6.68 4.74 0.156 5.95 3.87 

-30 275.1 11. 1 352.2 224.1 14.26 0.469 17. 81 12.41 14.07 0.326 15.80 12.27 7.78 0.245 9.25 6.46 4.64 0.154 5.82 3.75 

-40 291.2 17.4 381.5 226.3 13.05 0.502 15.63 11 . 17 13.19 0.321 14.90 11. 41 7.26 0.238 8.79 6.00 4.39 0.157 5.47 3.55 

•50 314,6 24.5 407.5 229.9 11, 64 0.492 13.86 9. 77 12.28 0.323 13.96 10.68 6.81 0,205 8 .16 5.67 4.09 0 .144 5.00 3.30 

-60 324,8 22.4 400.9 235.8 10.06 0.581 12.02 8.12 11.17 0.397 12.85 9.65 6.47 0 .194 7.62 5.37 3.81 0.126 4.57 3.02 

-70 312.6 18.7 383.9 240,0 8.42 0.466 10.29 6.86 10.00 0.274 11. 54 8.67 6. 19 0 .189 7.22 4.97 3.54 0.153 4.27 2.54 

-80 304.2 15.3 364.5 245.2 7.60 0,355 8.87 6.45 9.59 0 .174 10.64 8.41 6. 11 0.242 7.41 4.52 3.33 0 .190 4. 17 2.08 

FEBRUARY 1979-86 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

80 419.4 52.9 577.8 253.1 10.30 0.893 13.69 7.32 9.93 1.459 13.45 6.17 8.13 1 .306 12. 13 4.68 5.83 0. 771 8.35 3.00 

70 399.3 64.8 639.2 199.6 10. 15 1. 222 15.52 5.96 9.88 1.333 14.88 5.88 8.64 1. 229 13.42 4.57 6. 01 0 .976 10.32 3.06 
60 401.8 60.8 622.9 206.9 9.54 1. 227 15.48 5.82 10. 17 1.154 15.07 5.93 9.41 1 . 241 13.69 4.84 6.19 0.994 10.30 3.02 

50 398.1 55.4 598.7 217.4 9.19 0.987 15.63 5.88 1 1 . 25 0.980 15.28 7.17 9.78 1 .126 14.05 5.66 6.06 0.812 9.39 3.30 

40 353.6 46.6 556.2 218.6 10.61 0,935 14.70 7.43 12.25 0.819 15.56 8.65 9.51 0. 862 , 13. 54 6. 14 5.55 0 .570 8.69 3.46 

30 288.2 29.7 469 .1 204.3 12. 17 1 .009 16.21 8.76 13. 18 0.635 16.38 9.84 8.89 0.578 12.05 6. 73 5.03 0.335 7.53 3.75 

20 254.0 15.8 358.9 198,0 14. 18 0.937 18.63 10.37 14.10 0.531 16.90 11. 05 8.40 0.351 10.58 6.85 4. 74 0. 181 6. 16 3.81 
10 242.1 9.4 279.0 207.9 15.66 0,834 19.39 11. 79 14.84 0.407 17. 15 12.97 8.21 0.281 9.85 6.80 4.59 0.130 5.59 3.79 

0 245.9 8,9 279.7 208,4 16.68 0.758 19.62 13.60 15.42 0.349 18.98 13.56 8.10 0.282 9.54 6.64 4.49 0.120 5.26 3.72 

• 10 253.0 9.4 287.3 216.5 16.79 0,838 19.85 13.86 15.50 0.348 19.36 13.37 8. 12 0.260 9.59 6.66 4.54 0.131 5.47 3.68 

-20 258.4 8.8 292.6 221 .3 15. 74 0.789 19.54 13.41 14.81 0.381 18.76 12.51 8. 16 0.204 9.60 6.85 4. 73 0.145 5.73 3.81 

-30 268.0 10.0 324.3 226,9 14.28 0.585 17. 10 12.16 13.93 0.314 17. 78 12. 18 8.06 0.216 9.64 6.68 4.83 0.137 5.76 3.94 

-40 282.2 16.1 384.2 224.9 12.85 0.537 15.63 10.58 13.14 0.277 14.73 11. 45 7.78 0.267 9.37 6.44 4.70 0.153 5.59 3.81 

-5 0 300.8 24.4 391.2 211. 1 11.37 0.539 13;59 9.15 12.38 0.286 13.91 10.79 7.49 0.314 9.09 6. 11 4.46 0 .173 5.32 3.56 

-60 311. 7 23.3 389.5 221 .6 9,74 0.624 11.72 7.34 11. 46 0.377 13.20 9.78 7.31 0.385 9.35 5.89 4.25 0.203 5.34 3.38 

-70 300.6 20.6 381.5 225.4 7.89 0. 724 10. 17 5.35 10.04 0.551 12. 21 8.03 7.17 0.462 9.32 5.67 4. 13 0.266 5.41 3.01 

-80 287.0 17.5 368.9 230.6 6.50 0.552 8.66 4.80 8.81 0.498 10.87 6.73 7. 21 0.432 9.12 5.26 4. 17 0.385 6. 13 2.34 

..... 
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Table 2 (Continued) 

MARCH 1979-86 
TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

80 443.1 48.7 598.2 256.6 10.20 1.269 15 .17 5.46 10.07 1.287 14.60 5.68 8.53 0.938 13.61 4.36 5.88 0.627 9.08 3.31 
70 439.6 5 7. 1 626.1 235.5 9.64 1.306 15. 77 5.57 10.32 1.174 17.55 5.97 9.23 1. 043 18. 11 4. 77 5.89 0. 778 11. 60 3.10 
60 426. 1 56.0 608 .1 216.7 9.69 1. 057 15.09 5.89 11.39 1.099 14.44 7.01 9.66 1.082 14.32 5.63 5. 71 0. 777 9.23 3.08 
50 403.4 50.2 603.0 238.7 10.40 0.927 14.97 7.04 12.51 0.940 15. 71 8.15 9.56 0.950 13.97 6.23 5.36 0.600 8.78 3.35 
40 358.7 42.4 573 .6 221. 2 11. 4 7 0.829 15.12 7.81 13.33 0.673 15.83 9.47 9.14 0.700 13.00 6.64 5.07 0 .375 7.63 3.59 
30 300.3 29.2 482.3 201 .6 13.02 0.858 16.48 9.39 13.73 0.455 16.40 11.00 8.61 0.436 11. 41 6.93 4.93 0.216 6.75 3.88 

20 265.8 15.9 412.0 194.9 14.72 0.769 18.22 11. 03 14.12 0 .370 16.39 11. 97 8.12 0.298 10. 12 6.62 4.76 0. 155 5.89 3.89 
10 251. 0 10.3 304.5 214.2 15.97 0. 772 19. 11 13.46 14.42 0.341 16.44 12.97 7.72 0.215 9.10 6.47 4.54 0. 111 5.36 3. 77 

0 250. 1 9.2 290.1 210.6 16. 74 0.726 19. 71 13.87 14.65 0.356 17. 19 12.69 7.53 0 .182 8.72 6.37 4.43 0.091 5. 17 3.64 
-10 252.5 8.9 292.9 215. 1 16.76 0.765 19.92 14. 19 14.73 0.368 17. 15 12.90 7.65 0.201 9.07 6.37 4.50 0 .109 5.36 3. 72 
-20 256. 1 8.4 301. 9 217 .5 15.59 0.785 19.01 13.08 14.44 0.319 16.61 12.48 8.10 0.233 9. 78 6.69 4.72 0 .136 5. 74 3.90 
-30 265.4 10. 2 343.9 226.9 13.91 0.661 17.09 11. 72 13.82 0.297 15.57 12.09 8.47 0.237 9.92 7. 06 4.94 0 .126 5.81 4.07 
-40 276.8 17.3 394.9 221 .6 12.30 0.694 14.97 9.30 13. 12 0.305 14.94 11.49 8.58 0.338 10.99 6.86 5.00 0 .156 6.01 4.03 
-50 291.9 25.4 428.9 212.2 10.70 0.719 13. 21 7.73 12.41 0.357 14.28 10.41 8. 70 0.516 11. 74 6.64 5.04 0.285 7.04 3.83 
-60 303.2 26.7 428. 1 200.4 9.04 0.891 1 2. 15 4.97 11.39 0.619 13.58 7.79 8.96 0.650 11 . 91 6.76 5.20 0.451 7.74 3.81 
-70 295.6 25.3 431. 5 192.8 7.26 1. 072 11. 26 3.47 9.63 1.073 12.57 4.68 9.00 0.608 12.02 6.53 5.49 0.580 8.06 3.89 
-80 276.7 23.5 378.8 194.4 6.33 0.988 11. 04 3 .13 7.87 1.078 11. 66 3.94 8.35 0.608 11 . 16 4. 57 5.83 0.590 8.31 4.06 

APRIL 1979-86 
TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

80 440. 1 32.2 574. 5 323 .1 8.24 1. 283 14.31 5.21 9.42 0.963 13.22 5.65 8.23 0.460 11.28 5.46 5.09 0.497 7.30 3.87 
70 440.7 39.6 581. 8 288.1 8.93 1 . 116 13.73 5.29 10.90 1. 026 14.12 6.53 8.60 0.668 11.90 6.12 4.91 0.494 6.92 3.75 
60 420.4 45.4 570.6 288.4 10.20 0.935 14.02 6.26 12.39 0.783 15.13 7.72 8.56 0.662 11. 57 6.43 4.69 0.398 6.63 3.61 
50 393.0 45.8 572 .4 266.6 11.38 0.747 14.45 7.88 13.39 0.530 15.50 9.20 8.36 0.536 10.93 6.57 4.56 0.285 6.08 3.57 
40 354.3 39. 1 570.6 231.2 12.44 0.576 14.87 9.03 13.85 0.342 15.63 11. 01 8.27 0.393 10.74 6.63 4.65 0.200 5.91 3.65 
30 310.0 26.0 4 71 .6 235.7 13.54 0.579 16.04 11. 14 13.94 0 .331 15.90 12.06 8.24 0.287 10.07 6. 77 4.83 0 .158 5.90 3.85 
20 280.5 1 5. 0 386.1 224.9 14.63 0 .575 17.92 11. 98 14.10 0.277 15.85 12.25 8.03 0.215 9.49 6.62 4.79 0 .117 5. 71 3.96 
1 0 261.8 10.7 313.0 221 . 0 15.70 0. 774 19.06 12.49 14.07 0.266 15.58 12.59 7.69 0. 181 9.06 6.41 4.65 0.099 5.38 3.80 

0 253.0 8.7 291. 5 213.1 16.43 0.681 19.32 14.02 13.97 0.241 15.79 12.21 7.51 0.148 8.54 6.25 4.60 0.098 5.24 3.76 

-1 0 252.0 8.0 284.4 215.2 16.27 0.690 19.49 14. 11 14.02 0.291 15.73 12.29 7.66 0 .199 9.02 6.32 4.65 0 .108 5.36 3.79 

-20 255.7 8.6 294.5 218.3 15.05 0.780 18.42 11. 84 14.08 0.346 16.04 11. 95 8.27 0.331 10.69 6. 74 4.84 0 .148 6.04 3.88 
-30 266.3 12.7 353.8 216.5 13.22 0.824 16.34 9.34 13.66 0.453 16.09 11.30 9.04 0.429 11. 79 7.21 5. 16 0.228 6.91 4. 19 
-40 277 .3 20.3 419.1 214.6 11.37 0.898 14.25 8.17 12.82 0.538 15.24 10.49 9.72 0.609 13. 71 7. 53 5.60 0 .379 8.06 4 .16 
-50 295. 1 27.4 417.1 214.0 9.90 0.866 13.37 6. 77 11. 91 0.605 14.35 9.07 10.34 0.748 14.01 7.69 6.15 0.569 9.10 4.37 

-60 305.8 30.1 440.9 211 . 4 8.44 1 .075 12.95 4.64 10.59 1. 016 13.64 6.04 10.68 0.642 13. 76 6.92 6.68 0.645 9.97 4.41 

-70 288.6 29. 1 422.6 193.1 7.10 1.159 11 . 81 3.80 8.62 1.369 13. 74 4.33 9.81 1. 025 13.75 5.23 6.99 0.525 10.39 4. 71 
-80 264.6 23.5 382.5 197.0 6.54 0.978 10.26 3.90 7.51 1. 3 54 11.82 3.85 8.53 1 .124 12.36 4.60 6.99 0.367 9.40 4. 78 



Table 2 (Continued) 

MAY 1979-86 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

80 398.6 26.7 5 06. 1 285.7 7.55 0.479 10.61 6.09 9. 71 0.289 11.85 8.29 7.24 0.389 8.98 5.83 3.96 0.260 5. 15 2.83 

70 401 .9 33.2 523.6 265.0 8.74 0.761 11 . 61 6.61 10.62 0.554 13.57 9.04 7. 07 0 .372 8.91 5.83 3.93 0.201 4.92 3 .13 

60 392.9 35.2 543.6 266.7 10.53 0.678 12.94 7.91 1 2. 13 0.502 14.29 10. 15 7. 26 0.355 9.07 5.92 4.06 0 .167 5.07 3.35 

so 377.2 35.3 518.1 248.3 11 . 88 0.494 14.02 9.32 1 3. 11 0.336 15.76 11.46 7.40 0.283 9.74 6. 14 4.25 0 .149 6.20 3.47 

40 345.3 32.7 5 04. 1 250.2 12.87 0.407 15.21 10.67 13.57 0.257 15.45 11. 92 7. 59 0.236 9.36 6.36 4.46 0 .129 5.51 3.69 

30 310.2 21. 9 448.0 239.7 13. 77 0.437 17. 59 11.59 13.87 0.261 19.05 12.09 7.84 0.202 12. 13 6.63 4.67 0.118 7.78 3.82 

20 284.8 13. 5 358.6 240.4 14.57 0 .4 73 17. 80 11.58 14.07 0.222 17 .13 12.24 7.96 0 .161 10.21 6.71 4. 76 0.093 6.53 3.91 

10 265.2 10.6 309.7 225.2 15.49 0.759 18. 76 11.68 13.93 0.258 15.63 12.41 7.84 0 .171 9.04 6.44 4.76 0.096 5.51 3.88 

0 252.0 8.0 303.4 213.8 15.89 0.660 18.94 12. 77 13.64 0.212 15.40 1 2. 11 7. 77 0 .176 8.99 6.41 4. 77 0 .103 5.69 3.94 

-10 250.5 7.8 289.7 216.6 15.40 0.690 18. 74 12.79 13.60 0.293 15.54 12.03 7.90 0.220 9.60 6.48 4.81 0. 111 5. 74 3.97 

·20 256 .1 9.0 309.9 215.8 14.10 0.821 17.10 10.27 13.61 0.415 15.99 11. 21 8.51 0.431 10.91 6.76 4.99 0.189 6.22 4.01 

·30 269.0 16. 1 429. 1 201. 2 12.29 0.955 15.69 8.63 13.20 0.507 15.93 10. 71 9.66 0.647 13. 18 7.35 5. 51 0.372 8. 07 4. 24 

-40 289.9 25.2 444.6 213.9 10.57 0.978 14.27 7.28 12.34 0.642 15.66 9.60 10.93 0.699 14.15 8.25 6.42 0.580 9.62 4.60 

-so 308.2 32.2 462.8 225.9 9.18 1. 121 14.60 5.44 11.04 0.905 14.69 7.31 11. 80 0.644 14.74 8.25 7.49 0.715 11. 77 4.95 

-60 305.2 34.4 470.9 192.9 8.19 1.109 14.37 4.59 9.36 1.169 14. 18 5.27 11.02 1 .197 14.73 5. 75 7.85 0.873 12.41 4.50 

-70 283.5 29.5 457 .4 182. 1 7.79 0.813 12.83 4.68 8.68 1 . 217 13. 71 4.96 9,71 1. 279 14.12 5.45 7.48 0.813 11.09 4. 73 

JUNE 1979·86 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN MEAN SD MAX MIN 

80 358.6 22.5 446.8 275. 2 7.69 0. 234 9.00 6.90 9. 73 0 .136 11.23 8. 73 6.29 0.236 7.53 4.44 3.34 0.188 4.02 1. 98 

70 355.8 26.2 4 72 .1 272.6 8.63 0. 485 10.78 7.27 1 0. 19 0.286 11 .89 9.15 6.33 0 .163 7.35 4.67 3.54 0 .135 4.24 2.23 

60 358.7 27.2 4 74. 9 270.8 10.33 0. 590 12. 18 8.39 11. 44 0 .479 13.40 9.86 6. 59 0 .176 7.80 5.40 3.82 0.106 4.54 2.92 

so 355.8 28.6 459.4 248.6 11.80 0.409 13.49 10.21 12.65 0.317 14.33 11.08 6.98 0 .167 8.23 5.88 4.14 0.122 4.93 3.41 

40 326.2 28.2 461.7 240.6 12.88 0.404 14.81 11. 25 13.30 0.223 14.90 12.06 7.37 0 .179 8.63 6.26 4.45 0.124 5.30 3.65 

30 298.6 17.3 396 .1 239.3 13.80 0.413 16.06 11. 71 13.76 0.234 15.23 12.40 7.80 0 .195 9.07 6.54 4.71 0.126 5.66 3.82 

20 283.5 11. 2 353.3 242. 1 14.56 0.507 17.64 12.01 14.10 0.211 15.40 12.47 8. 11 0 .177 9.33 6.85 4.86 0.117 5.69 3.97 

10 267.4 10.9 311. 6 226.8 15.32 0.716 18. 71 11.70 14.01 0.250 15.39 12.60 8.09 0 .191 9.29 6. 71 4.86 0.114 5.70 3.94 

0 254.1 9.3 305.4 213.8 15.32 0.701 18.28 11. 81 13.70 0.232 15.46 12. 13 8. 11 0 .197 9.42 6.60 4.90 0. 111 5.95 3.93 

-10 249.8 8.6 292.5 204.0 14.59 0.745 17. 80 11. 51 13.46 0.312 15.32 11.25 8.21 0.226 9.82 6.65 4.94 0. 121 5.94 3.98 

-20 257.3 10.8 355.3 201.0 13.22 0.807 16.20 10. 03 13.21 0.430 15.13 10.99 8.66 0.417 11 . 41 6.73 5.09 0.212 6.60 3.94 

-30 277 .0 19.3 413.5 208.8 11.64 0.839 14.82 8.01 12.76 0.435 15.09 10.52 9.64 0.791 13.48 6.85 5.51 0.447 8.49 3.86 

-40 304.3 28.0 430.9 212.1 10.13 0.935 13.80 6.51 11.99 0.569 14.56 8.77 11.22 1 . 000 15.07 7.02 6.57 0.819 10.82 3.86 

-so 317 .5 34.0 486.5 202.3 8.65 1. 127 14.31 5.64 10.24 0.955 13.86 6.70 11.89 0.965 15.45 7.25 7.74 0.992 12.25 3.99 

-60 303.3 35.2 5 03. 1 182.0 8.18 0.948 13. 79 5.52 8.96 0.912 13.56 6.24 10.40 1 .342 1 5. 01 6.06 7.58 1.226 13. 10 3.85 

......

"' 



Table 2 (Continued)

JULY 1979·86 

TOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

•AT "EAN Sb MAX MIN MEAN SD MAX MIN MEAN SD MAK MIN MEAN SD MAX 
80 319,4 20,3 392.2 255.0 7,33 0, 321 8.62 6,00 9,33 0,239 10.40 8.10 6.17 0,210 7.18 
70 323.0 22,2 420.0 240.5 8.37 0.516 10,09 6.83 9.91 0.333 11.47 8,65 6, 27 0,159 7,32 
60 333,8 23,6 437.0 255.4 10,19 0,568 12.00 8,23 11.31 0,456 13.00 9.67 6,66 0,205 8.01 
50 331.2 24.7 431,6 247.6 11.69 0, 426 13,32 1 o. ,r 12,53 0,324 14 .16 11. 01 7. 13 0.229 8,60 
40 307,9 22.0 420.0 236.3 12,87 0,426 14,68 11. 25 13.31 0.247 15.13 11. 91 1,66 0,258 9.41 
30 291,6 14.4 370.6 2l3.1 13,81 0,425 16,91 11. 37 13.88 0,236 15.50 12. 50 8.13 0.248 9.88 
20 281.8 10, 7 327, 8 237.6 14.6:S 0,556 17,49 11.45 14,28 0,214 16.01 12,99 8,39 0.206 9.84 
10 269.8 10,4 313.4 227.2 15.37 0,675 18. 79 11. 5 2 14,31 0.246 15,95 12,88 8.31 0 .197 10,03 

0 258.4 10,3 305.0 215.4 15.26 0,721 18.21 11.89 14.07 0.259 16.32 12, 57 8.29 0, 192 10.01 
·10 252,5 10.0 301.4 210.2 14.50 0,797 17,66 11.38 13,78 0.329 15.48 11.82 8,40 0,227 10.42 
·20 262,1 11. 7 H6.5 215. 3 12,88 0,813 16.35 9,62 13,27 0,448 15,29 11,25 8,79 0.408 11.76 
·30 286,7 22,1 458,6 216.2 11 , 51 0,748 14,65 8.52 12,69 0.453 15, 15 10,45 9,47 0.728 13.87 
·40 319,1 31.9 491.4 228 .1 10,19 0,906 13.96 6,55 12,08 o.568 15.21 9,40 10.52 1,097 15,69 
·50 326,8 37,0 488,3 208.4 8,65 1. 183 14,29 5,87 10.61 1 I 001 14, 11 7, 09 10.97 1 . 217 16.01 
·60 309,0 34.2 502,1 188,4 7,94 0,910 14, 17 5,22 9,02 0 ,972 13,63 6,60 9,53 1 . 424 15 ,43 
·10 284.6 24,5 376.8 151 . 3 8, 71 0,415 11,03 6,90 9,07 0,787 12, 74 6.55 8.01 1. 059 13,76 

MIN 

4.49 

4.78 

5.43 

S.92 
6.32 

6, 75 
7,14 

6.96 

6,98 
7.00 

7.21 

7.35 

7.42 

6.48 

5.01 

5 .10 

MEAN SD MAX 

3.29 0.232 4.08 

3.57 0,172 4.34 

3.90 0.135 4.73 

4,28 0.164 5.49 

4.67 0,178 6,27 

4,94 0 .157 6,40 

4.97 0 .137 6.10 

4.89 0. 134 5.82 

4.89 0.130 5.99 

4.93 0 .136 5.98 

5.12 0,227 7, 10 

5.48 0.447 9.08 

6 .14 0,798 11. 07 
6,62 1.002 12.63 
6, 19 1.052 12.99 
5.49 0.713 8,82 

MIN 

1, 99 

2.30 

2,99

3.41 

3,75

3.96 

4.08 

3.95 

3.98 

4.04 

4.00 

4.04 

3,92

3.78 

3.40 

3.36N 
0 

AUGUST 1919·86 

TOTAL OZONE 10 Mil 5 Mil 2 MB 1 MB 
LAT MEAN SD MAX MIN 

80 292,0 18,2 376.0 228.7 

70 302,9 21.7 409,7 222.8 

60 315.3 23,1 411,7 228.5 

so 3U,3 22,0 399,6 242.5 

MEAN SD MAX MIN MEAN SD MA)( MIN 

6,40 o.s12 9,00 4,60 8.29 0,510 10.38 6,25 

7.98 0.'754 10.32 5.63 9,83 0,651 12,47 1.61 

9,98 0,596 11.92 7,10 11.56 0,433 13.32 9,84 

11.50 0.483 13,48 9.41 12,67 0,322 14 .19 11. 15 

MEAN SD MAX 

6.67 0,235 8.46 

7,02 o.435 8.95 

'7.39 0.367 9.10 

7.76 0.311 9.35 

MIN 

5,07 

5.41 

5.94 

6.33 

MEAN so 

3,90 0.312 

4,08 0.264 

4.28 0 .195 

4.56 0.172 

MAX 

5,28 

5.14 

5.23 

5.50 

MIN 

2. 18 
2.82 
3. 35 
3.70 

40 297,5 17,2 394,2 237.7 

30 286,7 13, 1 346,8 233 .8 

20 2'78.3 10,4 321,1 235.6 

10 2'70,9 9,7 308,5 228.3 

12.82 0,456 14,72 10,66 13.50 0.211 15.06 12.01 

13.81 0.434 16.25 11. 13 14,11 0.241 15.95 12, 73 

14.75 0,638 18,33 11. 20 14,47 0.240 16.25 13.09 

15,58 0.651 18,81 11.48 14. 51 0, 264 16, 18 12.70 

8,24 0,271 9.69 

8. 59 0,224 10.03 

8. 58 0,220 9.95 

8.29 0,216 9,86 

6, 73 

7.17 
6.85 
6.49 

4.92 0 .150 

5.08 0 .130 

4.96 0, 134 

4.82 0.116 

5.95 

6.02 

5,93 

5.77 

3.96 
3.93 
3.90 
3.88 

0 262.6 10,5 310.0 217.7 

·10 257,6 , 1. 5 307,7 219.7 
15,57 0,720 18,93 12,06 14.37 0,239 15, 75 12, 41 
14,94 0,848 18.38 11.42 14.19 0.295 16.17 12, 54 

8, 17, 0, 197 9.86 

8.30 0,236 10,32 

6.57 

6.64 

4.78 0. 109 

4.83 0 .122 

5.65 

5,85 

3.89 
3.91 

·20 261,6 12, 5 336.5 220,5 13,25 0,943 16.73 9,64 13,78 0,449 16,05 11. 51 8.73 0.412 11,47 6.80 5.00 0.228 6.75 3.87 
•30 297,0 22,3 428.0 230.4 11.77 0,759 1 !5 I 47 8,77 U.17 D,507 15,69 10,70 9,37 0,650 13.48 6.99 5,39 0,444 8.12 3.84 
•40 :S33,0 30.0 494,1 225.3 10,71 0,183 14,69 6,39 12.64 0 .585 15.72 9.23 10.02 0,880 15.02 6,82 5.88 0.651 10.60 3.70 
·50 342.7 39,6 495,3 226 .1 9,60 1,H3 14.37 5.86 11. 73 1,027 15. 77 7.24 10, 10 1,057 15.63 6.07 5,96 0.729 10.89 3. 38 

·60 323,1 38.9 501,4 203,5 
·70 279,5 26,3 453.1 177.9 
·80 256.� 15.9 312.5 185,6 

8,07 1,245 14, 01 

8,18 0,791 12,86 

8,29 o.494 1 o, o 1 

5,61 9,81 1 ,401 14,66 

5,66 8.41 1,097 13,96 

6,79 8.10 1,145 11, 69 

6.34 

5,61 

5,58 

8.99 1 .173 15.30 

7,62 1,003 13,55 

7,01 0.826 9.81 

5.23 

4. 61 
4.85 

5.46 0.670 9,65 

5,12 0.558 9.6'7 

5 .01 0,400 6. 77 

3.36 
3.25 
3. 74 
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Table 2 (Contlhued) 

SEPTEMBER 1979·86 
.. 

TCITAL OtoNE ,o MB 5 MB 2 MB 1 MB 

L.AT MlilUI SD MA)( MIN MEAN SD MAX MIN MEAN SD MAX MIN 

80 271, 1 22,6 355.6 200.2 6.32 1.042 10 00 3,79 7.36 1,027 11, 23 4.15 

10 292,6 24,o 390,1 214.o 7,56 1. 039 11,29 4,12 9.55 1,009 12.40 5.44 

MEAN so MAX 

7.28 0,644 10.38 

8.49 0,516 11,09 

MIN 

4,21 

6.44 

MEAN SD MAX 

5,07 0,463 7.27 

5,13 0.411 6.99 

MIN 

3.65 

3. 71 
60 305,4 26,0 406,6 220,1 9.36 0,791 11. 69 6.23 11.41 0. 586 13. 33 8,78 

50 302,8 25.1 394,7 233.9 10.89 0.670 13.09 8. 11 12,55 b.391 14. 18 1 o, 58 

40 288,9 17,4 376,9 229,2 12.46 0.607 14,93 9,73 13,41 0.318 14.90 11. 57 

30 278,3 11.8 343.1 231 .3 13.69 0.526 17, 02 11.17 14.09 0.283 15,68 12.26 

20 272,8 9,5 311.6 234,0 14.78 o.637 18,07 1 1 , 45 14.42 0,245 15,95 12,98 

10 268,8 9,4 301,6 228.1 15.66 o.635 18.64 11.67 14,36 0,271 15,97 12,67 

0 264,6 10.0 313 .3 222.3 15,69 0.701 19,04 11, 84 14.25 0.247 15.92 12,34 

-10 263.9 11.7 316,6 219,9 15.24 0,802 18.94 12.33 14.27 0. 274 16.01 12.56 

8.75 0.512 11.17 

8.70 0,388 10. 81 
8,72 0.231 10.27 

8,72 0, 190 9.98 

8.46 0,231 9.96 

8.06 0,219 9.50 

7.90 0 .191 9.38 

8.01 0.227 9, 71 

6.75 

6.98 

7, 16 

7.23 

6.96 

6.64 

6.59 

6.64 

5.04 0.341 6. 71 

4.97 0.202 6.35 

4.98 0.116 5.98 

4.96 0.126 5.80 

4,83 0 .119 5. 73 

4,72 0. 106 5.50 

4.67 0.099 5.49 

4.69 0 . 111 5.60 

3.81 
3.93 

4.07 

3.97 

3.92 
3.95 

3.94 

3.90 

·20 277,2 12,9 359.5 227.9 13,82 0,845 17. 57 10.91 14,23 0.365 16. 15 12.31 

·30 306,4 20.8 415.0 240.9 12.43 0.744 15,87 9.60 13,85 0,503 16.36 11,45 

·40 341 ,6 30.0 465,4 238.2 11. 44 0,751 15,34 7.90 13.39 0,670 17.21 9.86 

·50 358.6 43,0 55:S.4 219.6 10,69 1, 124 15.40 6.63 12, 70 0.926 16, 18 8.26 

·60 339, 1 56,6 567,7 187,7 9.42 1,582 15.03 5.82 11.35 1,391 15.39 6.36 

-70 269,9 43.3 506,4 153 .1 8.39 1,348 15,33 4.59 9.38 1. 518 14.53 5.45 

·80 233,1 20.5 373 ,9 151. 5 8.38 0, 871 13.98 5,92 8.23 1,241 14. 16 4.87 

8.43 0.377 10.95 

9.04 0,600 12. 71 

9.62 0.834 14. 17 

9.68 0,989 13.94 

8.94 1. 011 13.47 

8.00 0.783 11.99 

7.47 0.607 10.42 

6.68 

6.63 

6.33 

5,89 

5,60 

5.08 

4.65 

4.80 0. 174 6.39 

5.07 0.348 7.30 

5.47 0.547 9.05 

5.59 0. 671 9,07 

5.20 0.646 8.97 

4.83 0,468 7.14 

4.89 0.398 7.06 

3.72 

3.63 

3.42 

3.25 

3.01 

3.02 

3.07 

OCTOBER 1979·86 

tOTAL OZONE 10 MB 5 MB 2 MB 1 MB 

LAT MEAN SD MA)( MIN MUN SD MAX MIN MEAN SD MAX MIN 

80 268.2 30.0 376,0 195,7 6,88 1,387 11. 29 3. 13 7.43 1,795 12. 15 3.09 

70 290,4 33.7 437.2 177,8 7,66 1,505 12,33 3,21 8.10 1. 556 13.57 3.57 

60 307,3 33,4 425,6 173 ,3 8.86 1. 114 12.28 4.03 10.58 1. 005 13.43 4,86 

50 300,9 30,4 421,9 199,1 10,04 0.838 13, 19 5.94 11,83 0,660 14.85 7.26 

40 281. 2 21,6 398.5 218,8 11.47 0,939 15,36 7.85 12,82 0.590 15.57 10.25 

MEAN SD MAX 

7, 77 1 . 233 11. 18 

9.05 0.893 12.08 

9,94 0.529 13. OS 

9,87 0,615 12,97 

9.39 0.538 12.46 

MIN 

3.40 

3.84 

6 .17 

7.87 

7.46 

MEAN SD MA)( 

6.02 0 .375 7.83 

6.19 0.464 8.78 

6.07 0,511 8.83 

5.73 0.481 8, 11 

5.25 0.319 7.36 

MIN 

3.67 

3.48 

4.60 

4.31 

4.09 

30 270,0 13,6 359,0 218,6 13.25 0,742 16,61 9.19 13,67 0,443 15.74 11.07 

20 263,2 9,3 302.1 223,7 14.54 0.678 18.48 11. 72 14,00 0,311 15.65 12.27 
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Table 3. Average poleward extent of the SBUV data for all twelve months 

of the year. 

NH SH 

January 
February 
March 

65 
72 

79 

80 
80 
80 

April 
May 
June 

80 
80 
80 

75 
68 
63 

July 
August 
September 
October 

80 
80 
80 
75 

65 
72 

79 
80 

November 68 80 
December 63 80 

22 



Figure 2. Alternating Northern Hemisphere temperature and ozone mean 

maps for the eight-year period from November, 1978 to October, 1986. 

Temperature units are in °c, total ozone units are in Dobson Units, and ozone 

mixing ratios are in µ gm/gm. 
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Figure 3. Same as Figure 2 for the Southern Hemisphere except for July 

and August temperature maps, which did not include 1986. 
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Figure 4. Northern Hemisphere mean geopotential heights for the eight­

year period November, 1978 to October, 1986. Units are in geopotential 

decameters. 
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Figure 5. Same as Figure 4 for the Southern Hemisphere except for July 

and August, which did not include 1986. 

----------------------------------
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Figure 6. Alternating temperature and ozone latitudinal cross-sections 

for the eight-year period November, 1978 to October, 1986, except for July and 

August temperatures, which did not include 1986. Temperature is in °c and 

mixing ratio is in µgm/gm. 
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