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Summary at 1.00 pm in the main stratospheric aerosol layer
were about 1 × 10-4 to 2 × 10-4 km -1, whereas

The Stratospheric Aerosol and Gas Experiment the peak aerosol extinction at 0.45/_m varied from
(SAGE) was launched on February 18, 1979. It about 4 x 10-4 to 8 × 10-4 km -1. Calculated
measured the solar irradiance at four wavelengths stratospheric optical depth values for the same period
(1.00 pm, 0.60/_m, 0.45 _m, and 0.385 pm) during at a wavelength of 1.00 _umvaried between 0.001 and
each sunrise and sunset encountered by the satellite. 0.002 over all latitudes.
The satellite operated for about 3 years and in that The ratio of the aerosol extinction to the molec-
time period produced a large number of profiles of ular extinction at 1.00 pm showed a maximum value
aerosol extinction, ozone concentration, and nitro- of about 4. This peak value was located in the
gen dioxide concentration between the latitudes of Tropics, usually about 10 km above the tropopause,
approximately 80°N and 80°S. and indicated a possible source region for strato-

The SAGE results have been separated into two spheric aerosols. The ratio of the aerosol extinc-
sets: one set for aerosol measurements and the other tion at 0.45 pm to the aerosol extinction at 1.00 ]_m,
set for gas (ozone and nitrogen dioxide) measure- which provides information about the size distribu-
ments. Presented in this report are the SAGE aerosol tion of aerosols, also showed a relative maximum (in-
measurements for the period of February 21 to De- dicating more smaller particles) immediately above
cember 31, 1979, covering the latitude range of 80_N the tropopause in tropical regions.
to 80°S. The intent of this report is to provide, in a After the volcanic eruption of Sierra Negra in
ready-to-use format, a representative sample of the November 1979, the early effects of the injection of
first year of data. No attempt has been made to give material into the lower stratosphere were only notice-
any detailed geophysical explanation or analysis of able at low latitudes. Later, in 1980, the volcanic per-
these data. This report presents zonal averages, sep- turbation became more pronounced globally in the
arated into sunrise and sunset events, and seasonal aerosol data.
averages of the aerosol extinction at 1.00/_m and 0.45
/_m, ratios of the aerosol extinction to the molecular Introduction
extinction at 1.00 pro, and ratios of the aerosol ex- The Stratospheric Aerosol and Gas Experiment
tinction at 0.45/_m to the aerosol extinction at 1.00 (SAGE) was launched on a dedicated Applications
pro. The averages for 1979 are shown in tables and Explorer Mission satellite (AEM-2) on February 18,
in profile and contour plots (as a function of alti- 1979. The satellite circled the Earth once every
tude and latitude). In addition, temperature data 97 minutes, usually entered the Earth's shadow on
provided by the National Oceanic and Atmospheric each orbit, and thus encountered nearly 15 sunsets
Administration (NOAA) for the time and location of and 15 sunrises per day. During each sunrise and sun-
each SAGE measurement are averaged and shown in set observed by the satellite, the SAGE instrument
a similar format, measured solar irradiance at four wavelengths until

The data presented give an excellent picture of November 1981, when the spacecraft power system
the global stratospheric aerosol distribution during failed. The irradiance versus time data were teleme-
1979. Up until mid-May, both sunrise and sunset tered to Earth and subsequently inverted to yield ex-
data were obtained, but then the spacecraft batteries tinction coefficients for the stratospheric aerosol at
began to noticeably degrade. The SAGE instrument two wavelengths and for concentrations of ozone and
continued to function perfectly, but because of the nitrogen dioxide.
lack of power, the sunrise measurements could no The SAGE data results comprise a collection of
longer be made continuously, profiles for aerosol extinction, ozone concentration,

The data obtained for early 1979 are interesting and nitrogen dioxide concentration taken at a large
because the aerosol layer was essentially unperturbed number of geographic locations. More than 12 000
by large volcanic injections; the most recent previ- profiles were obtained for each wavelength over about
ous large eruption was that of VolcAn de Fuego in 3 years at latitudes ranging from 80°N to 80°S. The
Guatemala in 1974. On April 13, 1979, however, aerosol extinction profile at 1.00 pin has a vertical
a minor eruption of the Soufridre volcano occurred resolution of 1 km below about 25 km and a vertical
and increased the stratospheric aerosol, but by only resolution of 5 km above about 25 kin. In compar-
about 2 percent. Later, an eruption by Sierra Negra ison, the aerosol extinction profile at 0.45 pm has a
(November 13, 1979) caused a significant perturba- vertical resolution of 3 km below about 25 kin.
tion to the stratospheric aerosol layer. The SAGE aerosol data are intended to be used

For the period prior to the eruption of Sierra to study aerosol sources, sinks, and transport; the
Negra, typical values of the peak aerosol extinction radiative and climatological effects of aerosols; the



exchange of particulate matter between the strato- begins scanning vertically across the face of the Sun.
sphere and the troposphere; the development and This mirror reverses in direction each time a limb
dispersion of volcanic layers; the occurrence of cirrus crossing occurs. Solar light is reflected from the scan
and other high clouds near the tropopause; and polar mirror to the aperture of a small Cassegrainian tele-
stratospheric clouds. On cloudless occasions, infor- scope, which defines an instantaneous field of view
mation can be obtained on high- to mid-tropospheric on the horizon of about 0.5 km and focuses this light
aerosols, onto the diffraction grating. The intensity of light

The data base generated by SAGE will be use- dispersed by the grating at the four wavelengths of
ful for studies of the effect of seasonal and short- interest is measured by four silicon diode sensors.
term meteorological variations on the stratospheric Their output is digitized (12 bits), recorded on an
aerosol. It should also be helpful in evaluating at- onboard tape recorder, and periodically telemetered
mospheric chemical and microphysical processes in to Earth. The raw data (irradiance as a function of
the formation and maintenance of the aerosol layer, time) are reconstructed and inverted to yield extinc-
and it will demonstrate the effect of volcanic activity tion as a function of altitude for each spectral channel
on the stratospheric aerosol. The simultaneous mea- at each location and time of a SAGE measurement
surement of ozone and nitrogen dioxide in the same (ref. 5).

air mass may aid in interpreting the importance of Figure 1 illustrates the viewing geometry of the
heterogeneous chemistry in the stratosphere. When satellite system. As the satellite moves toward the
used in conjunction with the temperature profiles, Earth's shadow, the tangent height (h) decreases,
the data will permit quantification of the climatic el- and the solar light reaching the instrument traverses
fects of cirrus cloud layers in the lower stratosphere more and more of the Earth's atmosphere. Typically,
and upper troposphere. A number of studies using measurements are made from an altitude of about

the SAGE data set (refs. 1-4) are included in the list 350 km to the surface, or until the Sun is obscured by
of references, clouds. As the tangent height decreases, the tangent

This report presents, in a ready-to-use format, point (P in fig. 1) changes position because of the
representative aerosol data and seasonally and zon- movement of the satellite along the orbit path during
ally averaged aerosol data for the first calendar year a measurement sequence. This movement may vary
of the SAGE 34-month data set. No attempt has between 0° and about 3° in latitude, depending on
been made to apply these results to any of the stud- the satellite-viewing geometry. In this report, the
ies mentioned above. The entire data set has been latitude and longitude corresponding to the position
archived at the National Space Sciences Data Cen- of the tangent point when the tangent height is
ter, NASA Goddard Space Flight Center, Greenbelt, 20 km (near the peak of the stratospheric aerosol
Maryland 20771, and is available on magnetic tape. extinction) are given as the SAGE profile location.

A complete description of the SAGE instrument can
SAGE Instrument be found in reference 6.

The SAGE instrument is a four-channel Sun pho-

tometer. Spectral discrimination is achieved by AEM-2 Orbit and Locations of Measure-
using a holographic diffraction grating, which dis- ment Points
perses the i_coming sunlight according to wave-
length. The wavelengths selected were 0.385 /_m, The AEM-2 orbit was inclined at 55° with an
0.45/zm, 0.60 _um, and 1.00 lzm. These wavelengths apogee of 660 kin, a perigee of 548 km, and a period
were selected for the following reasons. At 0.385/zm, of 96.8 minutes. This highly precessing orbit pro-
0.45 /zm, and 1.00 jura, absorption by stratospheric vided measurement opportunities distributed around
gases is quite small below about 20 kin, and solar the Earth for latitudes from 80°N to 80°S (depend-
extinction in these channels is almost entirely caused ing on season). The measurements were made each
by scattering by aerosol particles and air molecules, time the satellite entered or left the Earth's shadow,
At higher stratospheric altitudes, attenuation at 0.60 that is, during each sunrise and sunset encountered
/zm is primarily caused by ozone, and above an alti- by the satellite. Because of the orbital motion of
tude of about 25 km, the extinction at 0.385/zm and the satellite, the rotation of the Earth, and the mo-
0.45/zm is mainly caused by absorption by nitrogen tion of the Earth around the Sun, successive mea-
dioxide and scattering by air molecules, surements were separated by about 24° in longitude

In operation, the instrument is activated just be- and occurred at slightly different values of latitude.
fore a sunrise or sunset is encountered by the satellite. Since it is important to understand the sequence of
The instrument searches for the Sun and nulls the measurement locations, we illustrate in figure 2 the
center of intensity of the solar image. A mirror then set of sunset tangent locations for March-April 1979.
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On this plot we have drawn a series of arrows show- and temperature data, (8) plots of seasonally aver-
ing the sequence of consecutive measurement loca- aged extinction and temperature data, and (9) tables
tions. Note that the measurements run from east to of calculated optical depth per sweep at various lati-
west with a small change in latitude between mea- tudes and longitudes. The data given are for aerosols
surements. Consequently, the locations of the mea- at the 1.00-/_mand 0.45-_umchannels.
surement points trace out a spiral path winding from
70°N to 50°S in this example. Likewise, and at Tablesof MeasurementLocations
the same time, the sunrise measurements were be-
ing made in a northward sweep from 60°S to 70°N. Figure 3 gives an overview of the latitude and

time coverage of the SAGE measurements for the
Data Products year 1979. There are a number of interesting points

The basic data product generated from each to be made regarding this figure that will help in
SAGE measurement is an extinction profile (extinc- understanding the data set. First, the sunrise mea-
tion as a function of altitude) for each of the four surements (dashed curved lines) begin at a latitude of
spectral channels (1.00 _m, 0.60 _am,0.45 /_m, and 50°N on February21, move to the north, and reach a
0.385/_m). These contain information on the concen- northernmost point at 58°N on March 3. The mea-
trations of stratospheric aerosols, ozone, and nitro- surement locations then gradually move southward
gen dioxide and on molecular density as a function and reach a latitude of 58.5°S on April 4, then move
of altitude, longitude, latitude, and time. A corre- northward again to 71°N on May 14,and soon. Like-
sponding temperature profile is provided by the Na- wise, the solid lines in figure 3 represent the sunset
tional MeteorologicalCenter (NMC) of the National measurement locations. For convenience, a measure-
Oceanic and Atmospheric Administration (NOAA) meat "sweep" for this report is defined as the pe-
for the time and location of each SAGE measure- riod (or set of data obtained)during a maximum-to-
ment. These profileswere constructed by interpola- maximum (north-to-south or south-to-north) latitu-
tion from the NMC griddedglobal data sets (ref. 7). dinal measurement sequence.

The raw data consist of measurements of irradi- Examination of figure 3 shows periods during the
ance as a function of time. The temperature profiles months of May, June, July, and Novemberwhen no
are used to obtain molecular density, and the irra- measurements were obtained. During these periods,
diance data are inverted by techniques described in the Sun, Earth, and satellite geometry is such that
reference5 to generate extinction profiles. Profilesof the satellite does not enter the shadow of the Earth
aerosol extinction at 0.45 _m are further smoothed and thus is unable to make either a sunrise or a sun-
over a 3-km vertical layer. The extinction profiles set measurement. In June, the satellite began expe-
are then archived at the National Space Sciences riencing a power system problem. In order to allow
Data Center, NASA Goddard Space Flight Center, the satellite battery system to charge fully before a
Greenbelt, Maryland 20771. The archived data prod- measurement, data were primarily collected during
ucts are available to interested researchers and con- sunsets after June 1979. With this technique, it was
sist of two sets of computer tapes called MERDATS possible to extend the life of the satellite consider-
(the raw radiance and temperature data tapes) and ably, and data were obtained until November 1981.
PROFILES (the inverted extinction profiles for each Table I gives a summary of the measurement lo-
event). A user's guide to the SAGE PROFILES tape cations and dates for the first year of SAGE measure-
is available from the Aerosol Research Branch, Atmo- ments. These data are presented by sweep with the
spheric Sciences Division, NASA Langley Research sunrise data first (fivesweeps) followedby the sunset
Center, Hampton, Virginia 23665-5225. data (nine sweeps). The table gives the dates cor-

A sampling of the results obtained during the responding to measurements made within a 10° lat-
first year of operation of the SAGE satellite (Febru- itude band. Thus, for example, for sunrise sweep 2,
ary 21, 1979 to December 31, 1979) is presented in the measurements made between 50°N and 40°N
this report. Specifically, these results consist of (1) were taken from March 9 to March 11.
tables of SAGE measurement locations and dates (2)
maps of measurement locations, (3) tables of aver- Maps of Measurement Locations
age extinction and temperature profilesas a function
of altitude, (4) plots of average extinction and tern- There are 14 maps (5 sunrise and 9 sunset) in
perature profiles, (5) daily extinction isopleths as a figures 4 through 17 presenting the geographic loca-
function of longitude and altitude, (6) plots of zon- tions of the measurement points by sweep for Febru-
aUy averaged extinction and temperature data per ary through December 1979. The format of these
sweep, (7) tables of seasonally averaged extinction maps followsthat of figure 2.
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Tables of Average Extinction and latitudes immediately above the tropopause suggests
Temperature Profiles that more smaller particles are present.

On November 13, 1979, an eruption by Sierra
Between February and December 1979, over 5000 Negra caused a significant perturbation to the aerosol

SAGE measurements were made, and extinction pro- layer (ref. 9). Effects of this eruption are evident at
files were generated for each of the four irradiance low latitudes after this date. In 1980, the volcanic
channels for each measurement. Clearly, this is far material moved toward higher latitudes and became
too much data to be presented in a reasonably sized more noticeable in the data set. It should be noted
report. Consequently, average extinction profiles are that although the eruption of the Soufri_re volcano
presented in this report. These are evaluated for occurred on April 13, 1979, the global stratospheric
all the measurements within a latitude band of 10° aerosol increased by only 2 percent (ref. 10), thus
during a particular sweep. Tables II-XVI contain effects from this volcano are considered negligible in
zonally averaged profiles by month for each 10° fat- this report.
itude band. The sunrise events are shown first,
followed by the sunset events. The following data Plots of Average Extinction and Temperature
are presented: (a) aerosol extinction at 1.00 /_m, Profiles
fla,l.00 (units of 10 -4 kin-l), (b) ratio of the aerosol Plots of extinction and temperature profiles aver-
extinction to the molecular extinction at 1.00 #m, aged over 10° latitude bands are given in figures 18
_a,l.OO/flm,l.O0, (c) aerosol extinction at 0.45 /_m, through 144. The figures are formatted with five pan-
/_a,0.45(units of 10-4 km-1), (d) ratio of the aerosol els each, containing (1) temperature, (2) logarithm
extinction at 0.45 #m to the aerosol extinction at 1.00 of the aerosol extinction at 1.00 pro,/_a,l.00, (3) ra-
_um, _a,0.45/_a,1.00, (e) temperature, and (f) geopo- tio of the aerosol extinction to the molecular extinc-
tential height of the standard pressure surfaces and tion at 1.00/_m, _a,l.00/_m,l.00, (4) logarithm of the
the tropopause. (In addition, the last row in the aerosol extinction at 0.45/_m, _a,0.45, and (5) ratio
aerosol extinction data at both 0.45 /_m and 1.00 of the aerosol extinction at 0.45 pm to the aerosol
/_m contains the calculated optical depths.) The extinction at 1.00 pro, _a,o.45/fla,l.0O. In all cases,
optical depths were obtained by evaluating the in- the ordinate gives the altitude in kilometers.
tegral of each aerosol extinction profile from 2 km The small horizontal bars on each profile repre-
above the tropopause to 40 km and are given in units sent plus and minus one standard deviation from
of 10-4 . the mean. The sweep number, the midpoint of the

Since the last major eruption to inject signifi- latitude band over which the average is taken, and
cant amounts of volcanic material into the strato- whether the events are sunrises or sunsets are noted
sphere was that of Volc_n de Fuego in Guatemala in in the legend of each figure. The heavy horizontal
1974, the observed aerosol extinction values for the i line extending across the five panels represents the
first 10 months of 1979 are representative of near- average altitude of the tropopanse for the time and
background conditions (ref. 8). During this period, latitude covered by these measurements.
typical values of the peak aerosol extinction were
about 1 × 10-4 to 2 × 10-4 kin -1 at 1.00/zm and Daily Isopleths
about 4 × 10-4 to 8 × 10-4 km -1 at 0.45/_m. The From the measurements made during a 24-hour
calculated stratospheric optical depth values at a period, one obtains 15 profiles of extinction as a func-
wavelength of 1.00 pm varied between 0.001 and tion of altitude. These are obtained over the range
0.002 over all latitudes. The data also show that of about 360° in longitude, and each profile is sepa-
a relative maximum of about 4 in the ratio of the rated by 24°. It is, therefore, possible to interpolate
aerosol extinction to the molecular extinction at 1.00 between profiles to give a daily picture of extinction
_m is found about 10 km above the tropopause in the as a function of longitude and altitude. Such daily
Tropics. This relative maximum indicates a source plots were generated for each day of SAGE data for
region of stratospheric aerosols. (a) aerosol extinction at 1.00 pro, fla,l.00, (b) ratio

Additional evidence of a source region of strato- of the aerosol extinction to the molecular extinction
spheric aerosols is provided by the ratio of the aerosol at 1.00 _m, _a,l.00/firn,l.00, (c) aerosol extinction
extinction at 0.45 pm to the aerosol extinction at at 0.45 pro, fla,0.45, (d) ratio of the aerosol extinc-
1.00 pro. This ratio gives information about the tion at 0.45 pm to the aerosol extinction at 1.00 pro,
size distribution of aerosols: larger values indicate fla,O.45/_a,l.O0, and (e) temperature. Selected from
that smaller particles are more prevalent, whereas _this large number of plots is an example from each
smaller values indicate that larger particles are more -10 °_latitude band for each sweep. Although the se-
prevalent. The relative maximum value found at low lection was arbitrary, an attempt was made to choose
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plots which were representative of the aerosol distri- Plots of Zonally Averaged Extinction and
bution at that latitude for each sweep. These plots Temperature Data

are shown in figures 145 through 252. The latitudinal variation in aerosol extinction
is presented in terms of a zonal average. Data

As mentioned before, the isopleths in these plots were averaged in 10° latitude bands, as described
were obtained by interpolating between vertical pro- earlier, for each sweep. These averages are dis-
files. Consequently, the values presented are mea- played in figures 253 through 262. The individual
sured values only at the locations of the profiles, plots in each figure are organized as follows: (a)
These locations are indicated by the tick marks along aerosol extinction at 1.00 pro, fla,l.00, (b) ratio of
the top and the bottom of the frame; no tick mark the aerosol extinction to the molecular extinction

is drawn for missed events. The interpolations were at 1.00 pro, fla,l.oo/flm,l.OO, (c) aerosol extinction
carried out, and the plots were drawn by a routine at 0.45 pm, fla,0.45, (d) ratio of the aerosol extinc-
called USCONTOUR using cubic splines under a ten- tion at 0.45 pm to the aerosol extinction at 1.00 #m,
sion of 2.5. fla,O.45/_a,l.O0, and (e) temperature. The contour

intervals in parts (a) and (c) are in units of 10-5
The numbers on the curves in panels (a) and (c) km -1 and are ordered sequentially as follows: 1, 2,

give extinction in units of 10-5 km-1. The aerosol 3, 6, 10, 20, 30, 60, 100, 200, 300, 600, and 1000.
extinction contour lines seen in panels (a) and (c) are In each plot, shaded diamond symbols represent the
ordered sequentially in the following manner: 1, 2, 3, zonally averaged tropopause height, which is calcu-
6, 10, 20, 30, 60, 100, 200, 300, 600, and 1000. Lo- lated from temperature profiles at each SAGE mea-
cal high and low values are indicated by the symbols surement location.
H and L, and the maximum or minimum values are It is important to note that these figures do not
printed under the H or L. Panel (b) gives isopleths give an instantaneous "snapshot" of the atmosphere
for the ratio of the aerosol extinction to the molecular because the latitudinal extremes in the plots may
extinction at 1.00 #m, _a,l.OO/_m,l.OO.The molecu- be separated by as much as 4 weeks, as shown in
lar extinction is calculated by using the temperature the spiral nature of the SAGE data measurements of
profiles provided by NOAA. In panel (d) the ratio
of the aerosol extinction at 0.45 #m to the aerosol figures 4 through 17.

Evident in the zonally averaged aerosol extinction
extinction at 1.00 #m, fla,O.45/_a,l.O0, is given; vari- plots for 0.45 #m and 1.00 #m is the uniform layering
ations in this quantity suggest variations in the size of the stratospheric aerosols. The extinction contours
distribution of the aerosol particles. Panel (e) gives ' in the lower stratosphere conform to the height of the
temperature isopleths in kelvin, with each contour tropopause at all latitudes. A relative maximum in
interval separated by 3 K. Dates are indicated in the zonally averaged extinction ratio at 1.00 #m is
days and fractions of a day. For example, March located over the Tropics at a height approximately
5.96 means 11:02 p.m. on March 5. In each plot, the 10 km above the tropopanse and indicates a possible
long vertical line represents the prime meridian, and
the tropopause is indicated by crosses in circles, source region for stratospheric aerosols.

Tables of Seasonally Averaged Extinction
The isopleth plots for 1.00 pm and 0.45 pm show and Temperature Data

that occasionally features which appear at 0.45 #m
do not appear at 1.00 pro, and vice versa. The iso- All the data obtained during a given season have
pleths show some rather interesting variations in the been used to generate tables of aerosol extinction as
aerosol extinction as a function of longitude and as a a function of altitude and latitude. Tables XVII-XX
function of latitude. The most obvious changes with present the data for the four seasons of 1979 with sun-
longitude occur from the ground to just above the rises and sunsets averaged together when available in
tropopause; these features are associated with clouds a 10° latitude band. The parameters tabulated are
or tropospheric haze. At higher altitudes, longitudi- (a) aerosol extinction at 1.00 #m, fla,l.00 (including
nal variations in the aerosol extinction can often be the calculated optical depth in the last row), (b) ratio
best appreciated by noting the altitude of the lines of the aerosol extinction to the molecular extinction
denoted by "6.00" and "20.00" in the extinction con- at 1.00 pro, fla,l.OO/t_m,l.OO,(c) aerosol extinction at
tours for 1.00 pm and 0.45 pro, respectively. Latitu- 0.45 pro, /3a,0.45, (d) ratio of the aerosol extinction
dinal variations can best be appreciated by consid- at 0.45 pm to the aerosol extinction at 1.00 pm,
ering a given type of isopleth plot (such as aerosol fla,o.45/fla,l.O0, (e) temperature, and (f) geopoten-
extinction at 1.00 #m) and comparing the plots pre- tial height of the standard pressure surfaces and the
sented for each full sweep, tropopause. In addition, the last row in the aerosol
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extinction data at both 0.45 /_m and 1.00/_m con- Concluding Remarks
tains the calculated optical depths. The four seasons
are defined as follows: spring--the months Ma-ch, This report presents a summary and representa-
April, and May; summer--the months June, July, tive samples of the first-year aerosol data set (1979)
and August; fall--the months September, October, of the Stratospheric Aerosol and Gas Experiment
and November;and winter--the months December, (SAGE). It contains tables and maps showing the
January,and February. Because the SAGE satellite dates and locations of measurements. Averages of
system was launchedat the end of February 1979, the aerosolextinction at 1.00/zm, the aerosolextinc-
the winter season includes data from January and tion at 0.45/_m, the ratio of the aerosol extinction to
February 1980 for continuity purposes, the molecularextinction at 1.00/_m, the ratio of the

aerosol extinction at 0.45 /_m to the aerosol extinc-
tion at 1.00 lzm, and the temperature in 10° latitude

Plots of Seasonally Averaged Extinction and bands are presentedin tables and in profileand con-
Temperature Data tour plots. The data are separated into sunrise and

sunset events and are presented as a function of alti-
The data from tables XVII-XX are presented as tude and latitude for a given sweep. Representative

isopleth plots of extinction as functions of altitude examplesof daily isopleths of each of these quantities
and latitude for a given season. In figures 263 in 10° latitude bands are also displayed. These plots
through 266, the following parameters have been show the variation of a parameter as a function of
plotted: (a) aerosol extinction at 1.00 /zm, /_a,l.00, altitude and longitude for a particular day. In ad-
(b) ratio of the aerosol extinction to the molecular dition, seasonal averages in which both sunrise and
extinction at 1.00 /zm, /_a,l.00//3m,l.00, (c) aerosol sunset measurementswere combined in 10° latitude
extinction at 0.45 Izm,/3a,0.45, (d) ratio of the aerosol bands arepresentedin tabular andcontourplot form.
extinction at 0.45 /zm to the aerosol extinction at Calculated optical depth values from the aerosolex-
1.00/zm, fla,O.45/_a,l.O0,and (e) temperature. The tinction at 0.45/zm and 1.00/zm in latitude and Ion-
contour intervals in parts (a) and (c) are in units gitude bins are also displayedin tables for individual
of 10-5 km-1 and are ordered sequentially in the sunrise or sunset sweeps.
followingmanner: 1, 2, 3, 6, 10, 20, 30, 60, 100, 200, The data obtained for early 1979 are interesting300, 600, and 1000. The tropopause is indicated by
shaded diamond symbols, becausethe aerosollayerwas essentiallyunperturbed

Many of the features seen in these seasonalplots by large volcanic injections; the most recent previ-
ous large eruption was that of Volc_n de Fuego in

are also visible in the plots of zonally averageddata. Guatemala in 1974. On April 13, 1979, however,
With the exception of the plot for winter, which a minor eruption of the Soufri_revolcano occurred
includes data from 1980, the plots show the sea- and increasedthe stratospheric aerosol, but by only
sonal stratospheric aerosolstructure prior to the vol- about 2 percent. Later, an eruption by SierraNegra
canic injection from Sierra Negra and are thought (November 13, 1979) caused a significant perturba-
to be representativeof the backgroundstratospheric tion to the stratospheric aerosol layer.aerosol.

For the period prior to the eruption of Sierra
Negra, typical values of the peak aerosol extinction

Tables of Optical Depth at 1.00 /zm in the main stratospheric aerosol layer
were about 1 x 10-4 to 2 x 10-4 km-1, whereas

Table XXI presents computed optical depth as the peak aerosol extinction at 0.45/zm variedfrom
a function of latitude and longitude. As described about 4 × 10-4 to 8 × 10-4 km-1. Calculated
earlier, optical depth is the integral of the 0.45 stratosphericoptical depth valuesfor the sameperiod
/zm and 1.00 tzm aerosol extinction upwardfrom a at a wavelengthof 1.00/zm variedbetween 0.001 and
height 2 km above the local tropopause. Valuesare 0.002 over all latitudes.
placed into bins of 10° in latitude and 20° in Ion- The ratio of the aerosol extinction to the molec-
gitude per sweep and then averaged. The sunrise ular extinction at 1.00/zm showeda maximum value
events are shown first (a)-(e), followedby the sun- of about 4. This peak value was located in the
set events (f)-(n). This table shows the variability of Tropics, usually about 10 km above the tropopause,
optical depth within a latitude band; however, care and indicated a possible source region for strato-
should be takenin interpreting this variabilityduring spheric aerosols. The ratio of the aerosol extinc-
backgroundaerosolconditionsbecause of the limited ti0n at 0.45 /zm to the aerosol extinction at 1.00
numberof SAGE observationswithin each bin for the /zm, whichprovidesinformationabout the size distri-
short time period of one sweep, bution of aerosols, also showeda relative maximum
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(indicatingmore smallerparticlesimmediatelyabove Satelliteand CorrelativeMeasurementsoftheStrato-

the tropopauseintropicalregions), sphericAerosol.III:ComparisonofMeasurementsby
Thisreportisintendedto providerepresentative SAM If,SAGE, Dustsondes,Filters,Impactorsand Li-

and summary aerosol data of the first year of SAGE dar. J. Atmos. Sci., vol. 41, no. 11, June 1, 1984,
measurements in a ready-to-use visual format to pp. 1791-1800.
facilitate use in atmospheric and climatic studies. 5. Chu, W. P.; and McCormick, M. P.: Inversion of Strato-spheric Aerosol and Gaseous Constituents From Space-

craft Solar Extinction Data in the 0.38-1.0-/_m Wave-
length Region. Appl. Opt., vol. lg, no. 9, May 1, 1979,

NASA Langley Research Center pp. 1404-1413.
Hampton, VA 23665-5225 6. McCormick, M. P.; Hamill, Patrick; Pepin, T. J.; Chu,
May I, 1985 W.P.; Swissler, T. J.; and McMaster, L. R.: Satellite

Studies of the Stratospheric Aerosol. Bull. American
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TABLE I. SAGE MEASUREMENT LOCATIONS AND DATES DURING 1979

(a) Sunrise

Sweep Latitude, deg
number From To Measurement dates

1 40 50 February 21
50 60 February 21-March 3

2 60 50 March 3-March 9
50 40 March 9-March 11
40 30 March ll-March 13
30 20 March 13
20 10 March 13-March 16
10 0 March 16-March 17
0 -10 March 17-March 18

-10 -20 March 18-March 20
-20 -30 March 20-March 22
-30 -40 March 22-March 24
-40 -50 March 24-March 28

-50 -60 March 28-April 5
3 -60 -50 April 5-April 11

-50 -40 April ll-April 14
-40 -30 April 14-April 16
-30 -20 April 16-April 17
-20 -I0 April 17-April 19
-10 0 April 19-April 20

0 10 April 20-April 22
10 20 April 22-April 24
20 30 April 24-April 26
30 40 April 26-April 28
40 50 April 28-May 2
50 60 May 2-May 6
60 70 May 6-May 12
70 80 May 12-May 14

4 80 70 May 14-May 15
70 60 May. 15-May 17
60 50
50 40
40 30
30 20
20 10
I0 0 May 26-May 27
0 -10 May 27-May 28

-I0 -20 May 28-May 29
-20 -30 May 29-May 31
-30 -40 May 31-June3
-40 -50 June 3-June 10

5 -50 -40 June 10-June 13
-40 -30
-30 -20
-20 -10
-10 0

0 I0 June28-June30

10 20 June30--July1
20 30
30 40
40 50
50 60 July 13-July 14
60 70 July 14-July 21



TABLE I.Continued

(b)Sunset

Sweep Latitude,deg
number From To Measurementdates

1 -60 -50 February 21-February 25
-50 -40 February 25-February 28
-40 -30 February 28-March 3
-30 -20 March 3-March 5
-20 -10 March 5-March 6
-10 0 March 6-March 8

0 10 March 8-March 9
10 20 March 9-March 10
20 30 March 10-March 12
30 40 March 12-March 13
40 50 March 13-March 15
50 60 March 15-March 17
60 70 March 17-March 22

2 70 60 March 22-March 28
60 50 March 28-April 1
50 40 April 1-April 5
40 30 April 5-April 7
30 20 April 7-April 9
20 10 April 9--April 11
10 0 April ll-April 12
0 -10 April 12-April 14

-10 -20 April 14-April 15
-20 -30 April 15-April 17
-30 -40 April 17-April 19
-40 -50 April 19-April 24
-50 -60 April 24-April 28

3 -60 -50 April 28-May 3
-50 -40 May 3-May 9
-40 -30 May 9-May 12
-30 -20 May 12-May 14
-20 -10 May 14-May 15
-10 0 May 15-May 16

0 I0
10 20
20 30
30 40
40 50
50 60
60 70 May 27-May 30
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TABLEI. Continued

(b) Continued

Sweep Latitude, deg
number From To Measurementdates

4 70 60 May 30-June 6
60 50 June 6-June 10
50 40 June lO-June 11
40 30
30 20
20 10 June 19-June 20
10 0 June 20

0 -10
-10 -20
-20 -30 June 27-June 28
-30 -40 July 2-July 3
-40 -50 July 3-July 11

5 -60 -50
-50 -40
-40 -30
-30 -20
-20 - 10
-10 0

0 10
10 20
20 30
30 40
40 50
50 60
60 70 August 4
70 80 August 4-August 7

6 80 70 August 7-August 10
70 60 August 10-August 15
60 50 August 15-August 19
50 40 August 19--August 22
40 30 August 22-August 24
30 20 August 24-August 26
20 10 August 26--August 28
10 0 August 28-August 30

0 -10 August 30-August 31
-10 -20 August 31-September 2
-20 -30 September 2-September 3
-30 -40 September 3-September 5
-40 -50 September 5-September 7
-50 -60 September 7-September 12
-60 -70 September 12-September 13
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TABLE I.Concluded

(b)Concluded

Sweep Latitude,deg
number From To Measurementdates

7 -70 -60 September 13-September 16
-60 -50 September 16-September 24
-50 -40 September 24-September 26
-40 -30 September 26-September 29
-30 -20 September 29-October 1
-20 -10 October 1-October 3
-10 0 October 3-October 4

0 10 October 4-October 6
10 20 October 6-October 7
20 30 October 7-October 9
30 40 October 9-October 11
40 50 October ll-October 14
50 60 October 14-October 20

8 60 50 October 20-October 27
50 40 October 27-November 1
40 30 November 1-November 4
30 20 November 4-November 5
20 10 November 5-November 7
10 0 November 7
0 -10

-10 -20
-20 -30
-30 -40
-40 -50
-50 -60
-60 -70 November 20
-70 -80 November 20-Novembrr 21

9 -70 -60 November 21-November 28
-60 -50 November 28-DeceraLer 2
-50 -40 December 2-December ,5
-40 -30 December 5-December 7
-30 -20 December 7-December 10
-20 -10 December 10-December 12
-10 0 December 12-December 14

0 10 December 14-December 16
10 20 December 16-December 18
20 30 December 18-December 20
30 40 December 20-December 24
40 50 December 24-December 31
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SUNRISE ZONALLYAVERAGED EXTINCTION AND_TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR FEBRUARY 1979

(a) Aerosol extinction at 1.00 _m, _a,l.OO

10-4 km-I, at latitude,deg, of-8
•a,1,00'

Altitude,
km

45. 55.

5 24.07 11.75
6 2Z.33 10,76
7 14,80 10.89
8 4.03 7.58
9 3,18 5.17

10 3.09 3.73
11 2036 2.51
12 1,93 1.89
13 1,83 1.60
14 1.69 1.43
15 1,60 1.34
lb 1.48 1.27
17 1,35 1.19
18 loZO 1.08
19 1.15 .97
20 1.01 .86
Z1 .88 077
22 .82 .b7
23 .79 .59
24 .66 .51
25 .59 .41
26 ,41 .30

27 ,32 .22
28 o22 .16
29 .15 .12
30 .10 .09
31 ,07 .06
32 .05 .04
33 .04 .03
34 ,03 .02
35 .02 .02
3b .02 .02
37 o02 .01
38 .02 .01
39 001 .01
40 .01 .01

TROP.+2 18.70 16,00

*This row of data gives the opticaldepth in units of 10-4
at 2 km above the tropopauseat the indicatedlatitudes.



TABLE II. Continued

aerosol extinction to molecular extinction at 1.00 _um,/ga,l.00//3m,l.00

_a,1.0_m,1.00 at latitude,deg, of
Altitude,

km
_5. 55,

5 _.90 2.85
6 5.12 2.q0
7 3.93 3.17
8 1.87 2.69
9 1.82 2.32

I0 1.92 2.10
II 1.82 1.86
12 1.78 1.77
13 1.87 1.76
1_ 1.9_ 1.80
15 2.03 1.87
16 2.11 1.q6
17 2.18 Z.05
18 2.22 2.11
19 2.36 2.17
20 2.39 2.21
21 2.41 2.25
22 2.54 2.27
23 2.72 2.31
2_ 2.67 2.31
25 2.73 2.23
2b 2._2 2.06
27 2.28 1.91
28 2.0_ 1.7fl
29 1.85 1.67
30 1.b7 1.57
31 1.5_ 1.47
32 1.;7 1._G
33 1.43 1.34
3_ 1.37 1.30
35 1.33 1.28
36 1.32 1.27
37 1.3_ 1.26
38 1.37 1.26
39 1.37 1.27
_0 1.37 1.28
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TABLE II. Continued

(c) Aerosol extinction at 0.45 pro, _a,0.45

_a,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

45. 55.

10 8.34 8.52
11 7.71 6.96
12 7,07 5,83
13 6.54 5.11
14 6,04 4.61
15 5068 4030
16 5.26 4.05
17 4,75 3,77
18 4025 3.43
19 3o81 3.05
20 3.32 2,66
21 Zo88 2,30
22 Zo50 1,96
23 2014 1,65
24 1.81 1,36
25 1052 1.09
26 1020 ,83
27 .90 .62
28 .63 046
29 ,44 034
30 .30 ,25
31 ,21 .18
32 ,15 013
33 oll 009
34 ,08 007
35 005 .05
36 ,04 ,03
37 003 .02
38 002 ,02
39 .02 .01
40 ,01 001

*TROP,.2 ' 62015 48089

*This row of data gives the optioaldepth in units oE 10-4
2 km above the tropopaussat the indicatedlatitudes.



TABLE II. Continued

aerosol extinction at 0.45 _m to aerosol extinction at 1.00 _um,_a,0.4_]_a,l.00

_a,0.45/_,I.00 at latitude,deg, of -
Altitude,

km
45. 55.

10 2.86 2.57
11 3.12 2.61
12 3.39 2.77
13 3.50 2.95
14 3.48 3.06
15 3.50 3o14
16 3.51 3.18
17 3.48 3.19
18 3.43 3;17
19 3.38 3.12
20 3.28 3.06
21 3.18 2.99
22 3.02 2.89
23 2.83 2.78
24 2.71 2.70
25 2.72 2.64
26 2.74 2.59
27 2.76 2.55
28 2.70 2.52
29 2.65 2,50
30 2,61 2.51
31 2.60 2.53
32 2o59 2.54
33 2,54 2,53
34 2.40 2.46
35 2.16 2.35
36 1.89 2.22
37 1.71 2.06
38 1.63 1.88
39 lo58 1.81
40 1,47 2.05
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TABLE II. Continued

(e) Temperature

Temperature, K, at latitude, deg, of -
Altitude,

km
65, 55,

5 266,6 262°9
6 239,3 23b.6
7 232.1 230°4
8 226.1 226.8
9 221.0 220.1

i0 219o8 218,3
11 221.1 218o8
12 222,0 219,6
13 222.8 220,6
16 222,7 220._
15 222o_ 220°2
16 222°0 220°0
17 221o6 219,7
18 220.8 219.4
19 220°6 219,3
20 220.1 219,6
21 219,8 219.6
22 219.5 219°h
23 219.1 Z19,7
2_ 218,9 220,0
25 219._ 220.7
26 220°0 221o_
17 220,5 222,1
28 221.0 222°8
29 221.5 223°5
30 222,1 226,1
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TABLE II. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km 45, 55o

31 222,6 225.0
32 223,1 226.7
33 223,5 228,3
34 224,0 229,9
35 224,4 231ob
36 225,2 233.2
37 226,9 234°9
38 228,6 236°6
3g 230,3 238,2
_0 232,0 239,9
41 233.7 241,6
42 235,5 Z43,3
_3 237.6 245ol
44 239,7 24b,9
45 241.9 2_8.7
46 244.0 250.5
47 246.1 252°3
48 2_7.2 253,1
_9 248,1 253,6
50 249ol Z54,1
51 250°0 254.5
52 250,9 255,0
53 251,9 255,5
54 252,8 25b,0
55 253,8 256,5

17



TABLE II. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,kin,at latitude,deg, of -
Pressuree
mbar 45o 55,

1000.0 .05 .13
850,0 1,33 1,3q
700,0 2,83 Z.86
500,0 5.33 5.32
400.0 6.89 6.86
300,0 8.80 8.76
250.0 9.97 9o93
200.0 11.42 11.36
150,0 13,31 13.22
I00.0 15.96 15.84
70.0 18.31 18.13
50.0 20.49 20.28
30.0 23.82 23.57
10.0 30.98 30.74

5.0 35.78 35.69
2.0 41.75 42.17
1.0 47.15 47.35

,4 53.55 54.08
TROP. 9.67 9.52
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TABLE III. SUNRISE ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR MARCH 1979

(a) Aerosol extinction at 1.00 pro, _a,l.OO

_a,1.00'10-4 km-I, at latitude,deg, of -
Altitude,

km
45. 35. 25. 15. 5. -5. -_5. -25. -35. -45. -55.

5 8,91 12,95 18,66 6.87 5,02 6.76 9,76 6.23 4.76 5.47 6,35
6 6.85 12,61 18.66 6.25 3,03 4.58 8.08 4,93 4,06 4.80 6.63
7 5.90 14.04 20.09 5,30 2.37 5.50 5.66 3.95 3.51 6,85 5.05
8 7.76 9.84 9.73 4.10 2.95 5.73 3,00 5,81 11,90 5.85 6.41
9 6.24 7.57 5.76 7.38 2,60 5.89 5.75 4.80 7.66 6oll 3.38

10 9.38 3.86 3,50 5.93 7.41 6.53 7.35 5,83 4.70 2.86 2.11
11 5,73 2.29 2.49 3.48 7.67 6.25 3.63 3.73 3.65 2.07 2.53
12 2,30 1.74 1.90 2.87 10.79 7.17 3.14 3.01 3.33 1.55 1,58
13 1.50 1.41 1.61 2,56 21.14 12.58 6.72 4.37 3.01 1.25 1.23
14 1.34 1.25 1.65 2.08 14.40 10.03 9.94 5.92 2.23 1.10 1.24
15 1.26 1.16 1.69 1,75 16.64 16.37 6.29 1.74 1,27 1.03 1.28
16 1.22 1.18 1.38 1.58 21.28 26°06 4.11 1.00 .99 1.10 1.30
17 1.18 1.20 1.21 2,16 12.48 16.89 3.01 .93 1.04 1.22 1.26
18 1.13 1.20 1.20 1,66 4.31 10.10 1.67 ,99 1.10 1.22 1.15
19 1.06 1.15 1.11 1.11 1.33 2.38 1.25 1.08 1.13 1.11 1.01
20 .99 1.04 1.03 1.09 1.05 1.13 1.12 1.12 1,05 ,96 .86
21 ,88 .92 .94 .04 1.12 1.14 1.17 1.02 .92 .83 o71
22 .79 .79 .87 ,96 1.08 1,11 1.07 .90 .B0 .68 .56
23 .69 ,68 .75 .92 1,01 1.08 1,01 .79 .66 ,54 ,43
24 .57 .58 .62 .89 .98 .96 .87 .67 .52 .40 .33
25 .43 ,45 .51 .86 .90 .89 .78 .59 .42 ,31 .25
26 .29 .35 .39 .76 o81 .84 .70 ,51 .34 .23 .19
27 .21 .25 .28 .68 .74 .74 .60 .39 .27 .17 .14
28 .14 .20 .21 .59 .66 .67 .51 .31 °20 .12 .10
29 .10 .16 .18 ,51 .61 ,61 .42 .24 .14 .09 .07
30 °07 .12 .15 .43 .54 .52 .37 .17 .10 .06 .05
31 .05 .09 ,12 .31 .62 .41 °28 .13 .07 .05 .04
32 .04 .06 .08 .21 .32 .31 .21 .09 .05 .04 .03
33 .03 .05 .06 .15 .21 .22 .14 .07 .04 .03 .02
34 .02 .03 .05 .10 .15 .15 ,10 .05 ,03 .02 .02
35 .02 .03 .04 .07 ,10 .10 .Oh .03 .02 .02 .02
36 ,01 .02 .03 ,05 .07 .07 .04 .02 .02 .01 .01
37 .01 .02 .02 .03 ,04 .04 ,03 .02 .01 .01 .01
38 .01 o01 .02 .02 .03 .03 .02 .01 ,01 .01 .01
39 .01 .01 .02 .02 ,03 .02 .01 ,01 .01 ,01 .01
40 .01 .01 .01 .01 .02 ,01 .01 .01 .01 ,01 .01

"TROPo.2 15.08 13.90 13.08 13.57 14.12 14.70 11.37 9.44 9.97 10,95 13.10

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE III. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 _m, _a,l.OO/_m,l.O0

_a,1.0_m, 1.00 at latitude,deg, of -
Altitude,

km
45. 35, 25, 15. 5. -5. -15. -25. -35, -45, -55.

5 2,41 3.06 3.97 2.13 1.83 2,12 2.61 2,02 1,77 1.87 2.01
b 2.20 3,21 4.33 2,13 1,55 1,82 2,47 1,89 1.73 1,86 2,19
7 2,18 3.77 5,05 2,07 I,48 2,14 2.14 1,80 I,70 1,97 1.99
8 2.73 3.18 3.15 1.91 1.66 2.29 1.61 2,29 3,72 2.30 2,00
9 2.03 2.87 2.43 2.88 1.61 2.51 2,47 2,20 2.83 2,03 1.87

i0 3,72 2.07 1.98 2.63 3.12 2.84 3.05 2.62 2.31 1,80 1,63
11 2.86 1.73 1.80 2.09 3.42 2.96 2.13 2.17 2.15 1.67 1,87
12 1,87 1,65 1.70 2.02 4,92 3.58 2.12 2,06 2,20 1.58 1,64
13 1,70 1.61 1.68 2.03 9.37 6.00 3.69 2,82 2.23 1,54 1.58
14 1.73 1.64 1.71 1.95 7.54 5.53 5.46 3.66 2.03 1.56 1.68
15 1.8G 1.69 1.84 1.91 9.76 8.54 4.20 1.90 1.69 1.61 1.82
16 1.91 1.83 1.90 1.96 13.69 16.49 3.49 1.61 1.65 1.77 1.97
17 2.01 1.98 1.93 2.57 9.64 12.86 3.02 1.67 1.80 1.99 2.09
18 2.13 2.14 2.09 2.21 4.48 9.13 2.38 1.84 1.99 2.15 2.15
19 2.24 2.28 2.19 2.13 2.31 3.28 2.23 2.09 2.20 2.22 2.18
20 2,36 2.36 2.32 2.35 2,28 2.37 2,34 2,35 2.32 2,25 2,17
21 2.41 2.42 2.42 2.5% 2.64 2.66 2.67 2.47 2.36 2.26 2,13
22 2,47 2,44 2.57 2.70 2.88 2,93 2.84 2,55 2.38 2,21 2,04
23 2.50 2.46 2.58 2.94 3.09 3.23 3.05 2.61 2.36 2,13 1,94
24 2.45 2.44 2.54 3.21 3.42 3.35 3.11 2.62 2.27 1.98 1.84
25 2.29 2.33 2.51 3.51 3.61 3.59 3.23 2.67 2.20 1.90 1.75
26 2.01 2.20 2.33 3.60 3.75 3.80 3.36 2.69 2.14 1.79 1.65
27 1.85 1.99 2.13 3.76 3.95 3.99 3.41 2.54 2.04 1.66 1.55
28 1.68 1.93 2.01 3.79 4.08 4.16 3.41 2.44 1.91 1.56 1.46
29 1.58 1.88 2.01 3.79 4.32 4.37 3.35 2.31 1.76 1.47 1.39
30 1.47 1.76 2.01 3.80 4.44 4.40 3.39 2.09 1.64 1.*0 1.3'
31 1.39 1.64 1.88 3.32 4.13 4.13 3.13 1.95 1.53 1.35 1.30
32 1,33 1,55 1.75 2.88 3.75 3.71 2,80 1.79 1,45 1.31 1,27
33 1,28 1.48 1.65 2,55 3.17 3,21 2,47 1.66 1.38 1.27 1,25
34 1.25 1.41 1.57 2.22 2.76 2.77 2.14 1.54 1.33 1.24 1.24
35 1.22 1.36 1.51 1.95 2.38 2.38 1.89 1.45 1.28 1.22 1.23
36 1.20 1.32 1.47 1.74 2°06 2.05 1.68 1.37 1.25 1.21 1.23
37 1.19 1.29 1.43 1.60 1.81 1.80 1.51 1.32 1.22 1.20 1.23
38 1.19 1.26 1.41 1.49 1.71 1.62 1.%0 1.28 1.21 1.20 1.24
39 1.20 1.24 1.39 1._2 1.78 1.50 1.34 1.25 1.21 1.19 1.26
%0 1.23 1.23 1.37 1.36 1.53 1.42 1.30 1.23 1.21 1.19 1.28
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TABLE III. Continued

(e) Aerosol extinction at 0.45/_m,/_a,0.45

Altitude, _a,0.45'10-4 km-I, at latitude,deg, of-
km

45. 35. 25. 1.5. 5. -5, -15, -25, -35, -*5, -55,

10 19.58 9.03 8.21 12.27 1,65 6,36 9,66 10,03 8,27 6,16 6.01
11 12,29 6.56 6,40 9,62 9,23 10,85 9,67 8,67 6,84 6.91 4,86
12 6,62 6.91 5.61 8,36 15,59 15,36 9.16 7.63 5.77 3.95 3,78
13 5.18 6.09 5.25 7.53 19,13 18.25 13.16 7,29 5,01 3,26 3.15
16 6.69 3,63 5.23 7,03 18,53 18,97 12,78 6,28 4.15 2,00 2.95
15 4.16 3.51 5.28 6.26 19.06 22.85 11.50 5,05 3,66 2,70 3,01
16 4,01 3.56 5.18 6,30 19.73 23.90 10.19 4,02 3,18 2,89 3,13
17 3.89 3.66 4.96 7,05 16,57 21.98 8.13 3.68 3.16 3.16 3.15
18 3.71 3.67 4.72 5.96 11.37 16.85 6.60 3.38 3.26 3.28 3.01
19 3.50 3.53 6.37 5.14 7.35 10.91 5.37 3.65 3.36 3.19 2.76
20 3,20 3.26 3,91 6,57 5.08 7.23 6.54 3.65 3.26 2.93 2.61
21 2.85 2.90 3.43 6.11 6,01 5,26 6,03 3,25 3.00 2,58 2,04
22 2,50 2,57 2,96 3,68 3.52 4.22 3,65 2.97 2,63 2,17 1,66
23 2.13 2.23 2.50 3,32 3.21 3.65 3.26 2°62 2.21 1.76 1.31
26 1.75 1.88 2.07 3.01 2.97 3.27 2.87 2.27 1,79 1.36 1.02
25 1.38 1,51 1.68 2,74 2.75 2.98 2.56 1.99 1.66 1.06 .78
26 1.03 1.17 1.31 2.46 2.58 2.73 2.26 1.71 1.19 ,82 ,58
27 ,73 .88 1.00 2.20 2.47 2.49 2.00 1.42 .95 .61 .44
28 ,52 ,67 .77 1,96 2,35 2,26 1,73 1,15 ,73 ,66 ,32
29 .37 .53 .60 1.71 2.16 2.03 1.47 .92 .55 .36 ,24
30 .27 .61 .67 1.66 1,92 1.77 1.23 .72 .61 *26 ,10
31 .19 .31 .36 1.16 1.59 1.47 .99 .55 .31 .19 .13
32 ,14 .26 .27 .86 1,25 1,16 .76 ,42 ,23 ,16 ,09
33 ,10 ,17 .20 ,62 ,91 .86 .56 ,31 ,17 ,10 ,07
34 ,07 ,13 .15 ,66 ,64 .59 .60 .23 .12 .07 ,05
35 .05 .09 .11 .31 .64 .61 ,29 .17 ,09 ,05 ,06
36 ,06 .07 ,08 ,22 ,31 °29 ,21 ,12 ,06 ,06 ,03
37 .03 .05 .06 .16 .22 .21 ,15 .08 ,06 ,03 ,02
38 .02 .03 ,06 ,11 .16 .15 ,11 .06 .03 .02 ,02
39 .02 .03 ,03 ,08 .12 ,10 ,08 ,04 ,02 ,02 ,01
60 .02 .02 .02 .06 .09 .07 .05 .03 .02 ,01 .01

_TROP.+2 69,36 43,29 67.61 50,52 51.29 55.52 60,79 32.12 32,08 31,79 36,28

*This row of data gives the opticaldep_ in units of 10-4 at 2 km above the
tropopauseat _e indicatedlatitudes.
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TABLE III. Continued

(d) Ratio of aerosol extinction at 0.45 _m to aerosol extinction at 1.00 _m, _a,0.45/_a,l.00

_,0.45/_,I.00 at latlt_e, deg, of-
Altitude,

km
45, 35, 25. 15, 5. -5. -15. -25. -35. -45. -55,

10 2,33 3.50 2.24 2,96 1.33 1,08 1.15 3.03 2.29 2,59 2.04
11 2.35 2,86 2.31 2.97 1.19 1.47 2.00 2,71 2,29 2.45 2.06
12 2.49 2,54 2,67 3.30 2.21 1,87 2,62 2,53 2,30 2,39 2,08
13 2.76 2,53 3011 3.42 2.39 1.94 2.81 2.42 2.29 2.39 2,13
14 3,10 2.74 3049 3,57 6,62 1,83 3,00 2.40 2,34 2.40 2,22
15 3,20 2089 3.70 3.67 1.96 1.83 3,17 2,64 2,57 2.46 Z.3Z
16 3,25 3,01 3.83 4,03 1,79 2,00 3.41 2.97 2.84 2.56 2.42
17 3.30 3.09 3.94 4.06 1.94 2.00 3.79 3.29 2,96 2.68 2,53
18 3,31 3.14 3.99 4.13 2.29 2.21 4,10 3.36 3.01 2.79 2.64
19 3,31 3,15 3.94 4,16 3.22 3.08 4.04 3.30 3,07 2.92 2.74
20 3,27 3,15 3.81 4.18 3.94 4,13 3.85 3.26 3,17 3.05 2,80
21 3021 3,16 3,63 4.02 3,75 4,28 3.61 3,25 3,25 3,13 2,85
22 3,17 3,21 3,48 3,81 3.37 3,81 3.43 3.30 3.32 3.18 2,90
23 3,13 3,25 3,37 3.61 3,19 3,46 3.32 3,33 3,34 3.21 2.94
24 3.12 3.27 3.34 3042 3.12 3.35 3.25 3.34 3.34 3.24 2.97
25 3.17 3.29 3.35 3.29 3,10 3,33 3,24 3.39 3.39 3,33 2.98
26 3,25 3,31 3,38 3,26 3.17 3,32 3,27 3,45 3,44 3,41 2.99
27 3,33 3,31 3.41 3.26 3,35 3,33 3,31 3.53 3.50 3.49 3.0Z
28 3.37 3.32 3.41 3.31 3.51 3.36 3.37 3,63 3.58 3,60 3,07
29 3,43 3.35 3.34 3,38 3.60 3.40 3,40 3.77 3.69 3,70 3.12
30 3,47 3,38 3.24 3,47 3,60 3,45 3.43 3.92 3.82 3.76 3,11
31 3,50 3.43 3.17 3,59 3.76 3.54 3.47 4.11 3,92 3,76 3,05
32 3,55 3.47 3.16 3,75 3,87 3.55 3,57 4.31 3.97 3.55 2.92
33 3.65 3,46 3,14 3.89 3.96 3,72 3.71 4.48 3.96 3.56 2.75
34 3,81 3.40 3,04 4.01 3.99 3,76 3.90 4.64 3,91 3,47 2,56
35 4.79 3,28 2,86 4.19 4,04 3.89 4,28 4,75 3.82 3.31 2.36
35 9,34 3.13 2.65 4.42 4.24 4.17 5.00 4.78 3,68 3,05 2.10
37 12,01 2.98 2.41 4,60 4.60 4,61 5,22 4.71 3.53 2.79 1.83
38 22.42 2.87 2.19 4.66 5.05 4.99 5.48 4.58 3.51 2.54 1.58
39 16.71 2.96 2.04 4.60 5,73 5.19 5.85 4,56 4.24 2.30 1,78
40 5,21 3.42 1.95 4.44 6.72 5.19 5,79 4,91 6.10 2.08 2.26
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TABLEIIi. Continued

(e) Temperature

Temperature,K, at latlt_e, deq, of -

Altitude,

km 450 350 25. 15. 5. -5. -15. -25, -35. -45. -550

5 24709 25505 261.5 270.7 273.1 273,b 273.5 271,5 26509 258,8 248.5
6 241,3 248.7 255.2 264.4 267.1 268.0 267.5 265.4 259,6 252,4 241,9
7 234.6 241.5 248.4 257.6 260.7 261.4 261.2 258.5 252.1 245,0 235.4
8 228.5 234.5 242.2 250.9 254.0 254.6 254.7 251.6 245.0 238.4 230.2
9 222.7 227.5 235.1 244.1 247.1 247.5 247.7 244,6 238.1 232,1 225.6

10 219.3 222.1 230.3 237.3 240.1 240.4 240.7 237.7 231,5 226.4 223.2
11 218.3 219.0 224.8 230.5 232.7 233,0 233.5 230.8 225,4 222,3 222.4
12 218.2 217.4 219.9 223.3 225.1 225.2 225.7 223.7 220.4 219,5 221.8
13 218.9 216.8 215_3 216.3 217.6 217.7 218.3 217.5 217.0 218.4 221.4
14 219.3 216,0 212.8 209.5 210.1 210.3 211.3 212.0 213,9 217.2 221.1
15 219,4 215.0 209.8 204.3 204.4 204.3 205.5 207.6 212.1 216.3 220,8
16 219.5 214.0 206.8 199.5 199.3 198.8 200.4 203.5 210.3 215.3 220.6
17 219.1 213.2 205.2 196.7 196.1 195.4 196.9 201.1 209.6 215.3 220.2
18 218,8 212.4 204.5 197,2 196.9 196.9 197.4 201.9 209.9 215.8 219.8
19 218,6 212,5 205.5 199.3 199.0 198.9 198.6 203.2 210.7 216.5 219.8
20 218.4 213.4 208.3 204,7 204.2 202.9 202.4 206.5 212,7 217.4 220.0
21 218.3 214.4 210.8 209.3 208.8 206.7 206.0 209.5 214.6 218.4 220.3
22 218.2 215.4 212.6 212.3 211.5 209.7 209.0 212.5 216.7 219.6 220.5
23 218.1 216.5 214.4 215.2 214.5 212.7 212.1 215.4 218.7 220.8 220.7
24 218.3 217.7 216,2 218,0 217.3 215.7 215,1 218.3 220.8 222,0 221.0
25 219.2 219.1 218.0 219.8 219.1 218.2 217.8 220.5 222.6 223.4 221.8
26 220.C 220.6 219.7 221.6 221.0 220.7 220.4 222.5 224.4 224.8 222.5
27 220.9 222.0 221.4 223.4 222.9 223.2 223.0 224.7 226,2 226.3 223.3
28 221.7 223.5 223.1 225.2 224.7 225.5 225.6 22b,9 228.0 227.7 224.1
29 222.5 224.9 224.9 227.0 225.5 228.1 228.2 229.0 229.8 22q,1 224.8
30 223.5 22b,4 226.5 228,8 228.5 230.5 230.8 231.1 231.6 230.5 225.6
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TABLE III. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -

Altitude,

km 45. 35, 25, 15, 5, -5, -15. -25, -35, -45. -55,

31 224.4 227.8 228°3 230,6 230.3 233.1 233,5 233.3 233.4 232°0 226,4
32 225,8 229,_ 230.6 233,0 232.9 235.5 235.7 235,2 235,0 233.4 227.6
33 227.3 232.0 233.0 235.6 235,7 237.9 237,8 236,8 236.4 234.8 228,8
34 228,8 234.1 235.3 238,1 238.5 240.3 239.9 238,5 237.9 236,2 230.0
35 230.2 236.2 237.6 240,7 241,3 242.7 242.0 240.2 239,3 237,6 231.2
36 231,8 238.3 239.9 243,3 244,1 245.1 244,1 241,9 240,7 239,0 232.6
37 233.5 240.5 242,3 245,9 246,9 247,8 246,5 243,9 242°5 240.8 234,3
38 235.3 242.7 244.6 248.5 249.6 250.6 249,1 246.3 244,7 242,8 236,0
39 237,0 244,q 247°0 251,2 252.4 253.3 252.8 248.7 246.9 244.9 237.7
40 238,8 247.1 249,4 253.8 255.2 256.1 254.4 251.1 249.0 246.9 239.4
41 240.5 249.3 251.8 256.4 258.0 258.9 257.1 253.4 251.2 248.9 241.1
42 242,3 251,5 254.1 259.1 260,7 261,7 259.7 255.8 253,4 250,9 242,8
43 244.1 253.4 256.3 261,7 263.5 264,5 262,4 258,2 255,5 252,9 244,6
44 245.9 254.9 257.7 263.0 264.9 269.9 263.9 259.8 257,1 254.4 246.5
45 247,7 256.4 259.0 264.1 265,8 266.7 264,9 261.0 258.4 255.9 248,3
46 249.6 257,9 260.3 265,1 266,8 267,6 265,9 262.3 259.8 257.4 250.2
47 251.4 259.3 261.6 266.1 267.7 268,4 266.8 263,5 261,2 258.9 252.0
48 252.2 260.7 262,9 267.1 268,6 269,3 267.8 264,7 262.5 260.4 252.9
49 252.8 260.7 263.0 267,5 269.0 269.7 268,3 265,4 263,2 260,8 253.4
50 253,4 260,6 262.8 267,0 268.4 269,1 267,8 265,0 263,0 260,7 253.9
51 253.9 260,'6 262,6 266.6 267.8 266.4 267.3 264,6 262,8 260.7 254.4
52 254,5 260,6 262.4 266,1 267,2 267,8 266,7 264,3 262.6 260.6 254.9
53 255.1 260.5 262.2 265.6 266.7 267.2 266.2 263.9 262.3 260,6 255,4
54 255,6 260,5 262,0 265,2 266,1 266.6 265.6 263.6 262.1 260.5 255.9
55 256.2 260,4 261.8 264.7 265.5 266,0 265,1 263,2 261.9 260,4 256.4



TABLE III. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,k_# at latitude,deg, of -
Pressure,
mbar

45, 35. 25, 15o 5, -5o -15o -25, -35o -45.. -55,

1000,0 .12 ,16 .11 'o12 o09 ,09 ,10 o13 ,13 012 oO0
850,0 1.40 lo50 1,47 lo52 1,50 1,50 1,51 1,53 1.51 1.46 1,31
700oO 2.91 3.05 3,05 3o15 3,14 3,14 3o16 3o17 3.12 3.02 2,83
500.0 5.41 5.62 5,67 5,86 5,87 5,88. 5,89 5,88 5,78 5,62 5o36
400,0 6,98 7o22 7,31 7,57 7,60 7,61 7e62 7o59 7.45 7,25 6.95
300,0 8,91 9,19 9.35 9,66 9.71 9,73 9o74 9.68 9,49 9,24 8.90
150,0 10.09 10o38 10.59 10.92 10.99 11,00 ll,OZ 10,94 10,71 10,45 lOolO
200.0 11.52 11.82 12.05 12.40 12o47 12.48 12o50 12.41 12,17 11,90 11,56
150.0 13.37 13,65 13.88 14.21 14,29 14.30 1%,32 16.23 14,00 13,74 13.43
lOOoO 15,99 16,22 16,37 16.62 16.68 16.69 16.72 16,67 16.51 16e32 16.06

70.0 18,29 18o43 18,53 18,68 18,72 18,7% 18,80 18,79 18,72 18,58 18.37
50,0 20.45 20.53 20.58 20.68 20,72 20.75 20,81 20o84 20,82 20.74 20,55
30,0 23.74 23,77 23.80 23.91 23.93 23,93 23,98 24.07 2%,11 24,05 23.87
10.0 30.91 30.98 31.03 31,21 31022 31o2% 31,30 31o44 31,51 31.43 31.17

5.0 35.67 36.00 36,09 36030 36030 36.30 36o43 36.53 36.49 36.33 35.94
2,0 42,09 42.67 42.84 43,20 %3.25 %3.27 %3035 43.36 %3,25 43.01 42o49
1,0 47.21 47,94 48,14 48,57 48,64 48,71 48,75 48,68 %8,56 *8,30 47,71

• 4 54.03 54.85 55.12 55072 55.86 5509% 55,89 55,78 55.65 55.35 54,67
TROP, 10.13 10089 12.32 14092 16010 16,46 16.22 15030 13.58 11.98 10,34

meueeeee.eeeee_amln_mmeeegaemaeeeueegm*m*D
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TABLE IV. SUNRISE ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR APRIL 1979

(a) Aerosol extinction at 1.00 pro, f_a,l.00

_a,1.00'10-4 km-I, at latitude,deg, of -
Altitude,

ks --_o --3_e "_e --1_o "_e _e 1_o _e _e 4_e _e

5 6,81 4,90 5,06 10,11 7.81 15,14 18,50 15,01 15,85 21,t8 19,96
6 4.40 _,44 4,36 10,42 6o01 9,08 15,61 19,33 20,18 14,43 28,42
7 6,12 5,34 3,21 9,32 6,83 6,03 9.93 12,16 14.23 24,85 32,96
6 7e16 2,89 2,20 10,42 6,09 7,12 7e02 Qe56 9e62 19,56 18,73
9 7,23 2,06 1,94 7053 6,35 8,73 8,25 8057 13017 11,82 8,48

10 4,65 lo48 1,65 5,69 9,72 6,67 4093 6067 9,60 16,54 4o19
11 2,95 le39 1e46 4,51 13e04 7023 5e67 7e00 9e58 qe30 2,98
12 leOZ 1,28 1,52 3,59 7,50 8,96 7,65 5,20 6.19 4,79 2,19
13 1,11 1,13 1.58 2.53 4,27 7.60 14,98 3.75 4,30 2.41 1.82
14 1,06 1.04 4,43 2,18 9,55 8,58 13,16 2,84 1.99 1,57 1,68
15 1,12 1,02 2.59 1.91 20,33 11,07 6.69 Z, lO 1.50 1.35 1,32
16 lo16 1,08 1,32 2,22 13,92 10.80 3.31 1.49 1.25 1.24 lo25
17 1,19 1,13 1,04 2,92 11,84 10,57 2,04 1,30 1,17 1,22 1.20
18 1,15 1,14 1,04 2,15 3,82 5,07 1,32 1,23 1,17 1,15 1,11
19 1,04 1,14 1,11 1.28 1,31 hTZ 1,21 1,25 1.09 1.11 1.06
20 .91 1.04 1.11 1.11 1,12 1.12 1.11 1.Z0 1.01 1.02 ,98
21 ,79 .B9 1.01 1,04 1,11 1,10 1,04 1,00 .95 .93 ,92
22 ,65 ,74 .90 ,99 1.12 1,06 ,98 ,92 ,90 ,85 ,81
23 ,51 063 ,78 ,92 1,08 1.00 ,93 ,84 ,80 .72 ,65
24 .37 .51 ,6_ ,81 ,97 .92 85 ,72 ,65 ,57 .SO
2_ e28 .42 e60 e76 ,QZ 090 ,OZ ,6_ ,92 ,43 .36

26 ,22 ,31 ,49 e70 eft5 ,65 ,75 ,54 ,41 ,31 ,27
27 ,16 ,25 e41 e63 ,76 ,77 68 ._6 .32 .23 .19

28 .11 .19 .33 .59 e70 ,69 ,57 ,40 °26 .17 .13
29 ,08 ,15 .27 * ,55 ,64 .63 47 ,32 ,20 ,12 ,09
30 ,06 .11 .22 ,46 .56 .53 36 .23 .15 .08 ,07
31 ,04 cOB o17 ,34 ,44 ,39 24 ,16 ,11 e06 ,05
32 ,03 .06 .12 ,23 .29 .26 ,17 .11 .08 .04 .03
33 .03 .04 .09 ,16 ,20 .18 .11 .07 .06 e03 e03
34 ,02 ,03 ,06 ,11 ,13 .12 ,07 ,05 ,04 ,02 .02
35 .02 .02 .04 .07 ,08 .08 ,05 ,04 .03 ,02 ,01
36 ,02 ,02 .03 ,05 ,05 ,05 .03 ,03 ,02 ,OZ ,01
77 eO1 ,02 ,02 ,03 ,03 ,04 ,02 ,02 ,02 cOl ,01
38 ,01 .01 ,02 .02 .02 .02 .OZ .OZ ,01 .01 ,01
39 ,01 ,01 ,01 ,02 .02 ,02 ,01 .01 ,01 ,01 ,01
40 ,01 .01 .01 .01 ,01 ,01 ,01 ,01 ,01 .01 ,01

"TROP,_2 11e63 11021 10,04 11,17 11,98 11.85 10,75 10.25 12,33 14,84 15.43

•This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE IV. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 _m, _a,l.00/_rn,l.00

_a,1.0_m, 1.00 at latitude,deg, of -

Altitude,
km -45o -35, -25, -15o -5, 5, 15o 25, 35, 45, 55,

5 2o12 1.72 1,82 2.66 2o28 3o53 4.05 3o49 3.55 4.45 5,66
6 1,77 1,98 1,78 2,93 2,09 2,66 3,86 6,51 6,69 3,39 6,00
7 2,29 2,04 1,64 2,91 2.39 2,22 2,99 3,42 3,92 6.04 7,69
8 2.65 1.64 1,69 3,33 2,37 2,63 2,76 3,09 3.07 5,36 5,22
9 2,_0 1.51 1,49 2.B9 2.61 3,18 3,05 3,16 *,35 3,96 3,13

10 2,31 1,41 1,66 2,59 3.78 2.86 2.36 2,84 3,61 5.87 2,30
11 1,95 1,44 1,46 2,42 5,14 3,31 2,00 3,21 4,05 3.99 1,99
12 1,66 1047 1.55 2,27 3,66 4.15 3.69 2,83 3,23 2,76 1.65
13 1,50 1,48 1,65 2,01 2,69 4,02 7,07 2,51 2.76 2,04 1,82
14 lo56 1,51 3o15 1,99 5o37 4,77 6o87 2,30 1,96 1o81 lo79
15 1,69 lo59 2,35 lo99 11,56 6o76 4,35 2,10 1o84 1,82 1.83
16 1,84 1,73 1,82 2,34 9,32 7,45 2,95 I,Q1 1,83 1.88 1,92
17 2,00 1,89 1,77 3,08 9,06 8,28 2,40 1,93 1,91 2,01 2,03
1A 2,13 2,06 1,91 2,75 4.03 5,06 2,10 2,05 2,07 2,11 2,10
1Q 2,19 2.25 2,16 2,27 2,29 2.68 2.21 2,29 2,17 2,25 2,23
20 2.22 2,33 2,37 2,34 2,35 2,36 2.35 2,47 2,26 2,35 2,33
21 2,23 2,_4 2,48 2.50 2.61 2,60 2.52 2,48 2.43 2.44 2,45
22 ?.19 2.32 2,56 2,70 2,94 2.04 2.72 2,62 2,5Q 2,54 2,47
23 2,09 2.32 2.61 2,89 3.21 3.07 2.92 2,76 2,67 2,51 2.38
24 1,97 2,24 2,65 2,96 3.37 3.26 3.08 2.76 2.59 2.41 2.24
25 1,83 ?,19 2.71 3.17 3.66 3.61 3.38 2,83 2.49 2,24 2,06
26 1,77 2,06 2,63 3.36 3,89 3,86 3,_3 2,81 2.39 2.06 1.91
27 1,65 1,99 2,60 3,49 4,00 4,05 3,71 2,82 Z,ZB 1,92 1,76
_8 1.53 1,99 2,53 3.71 4,28 4.23 3,63 2.86 2.20 1,76 1,63
29 1,45 1,79 2,43 3o96 4o48 4,40 3o55 2,71 Z,lO 1o63 lo51
30 1.3_ 1,69 2.36 3.88 4.60 6.38 3,29 2.64 1.93 1,52 1,43
31 1,33 1.SR 2.22 3.49 4,25 3,89 2,79 2,17 1,78 1,43 1,36
32 1,29 1,49 2,05 2,95 3,49 3.22 2,42 1,95 1.67 1.36 1,30
33 1,26 1,42 1,87 2,58 2,97 2,83 2,11 1,7% 1,57 1,31 1,26
34 1,25 1,37 1.71 2,25 2,55 2,44 1,04 1,59 1,48 1,29 1,22
35 1,24 1,33 1,58 1,96 2.14 2.11 1,64 1,48 1,40 1,27 1,20
36 1,24 1,30 1.48 1,72 1.83 1.85 1.51 1,39 1,34 1,25 1,16
37 1o25 lo28 1,42 1,57 1,62 lo65 1,44 1o34 1.29 1.23 lo17
38 1,25 1,27 1,37 1,46 1.48 1,52 1,38 1,32 1,25 1,22 1,18
39 1,26 1,27 1,32 1,38 1,38 1,44 1,32 1,29 1.23 1,21 1,19
40 1.26 1.27 1.28 ".1.31 1.31 1.3g 1.28 1,25 1.22 1,21 1.20
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TABLE IV. Continued

(c) Aerosol extinction at 0.45/_m, _a,0.45

_,0.45' 10-4 km-I, at latitude,deg, of -
Altitude,

km
-4_o -35o -25, -15o -_o 5o 15, 2_0 35o 4_o 55o

10 6o98 4.17 5.83 12050 27o82 11o27 6o61 17,12 30.97 35o14 11o00
11 4.93 3,48 5,25 11,14 24,07 11.06 12,07 15,97 24.07 22,80 9,36
12 3,38 2,92 4,74 9,79 17,35 12.89 17,64 13,37 18.80 15,66 8.13
13 2,52 2,64 4,30 8.64 15o88 13,53 19,07 11,90 13o24 10.85 7.02
14 2o17 2o55 boSS 7o79 15o98 13o85 18o16 QeO9 9o53 7,97 6,15
25 2,22 2,62 5,30 7o37 16o74 1eol6 14,41 8o30 7,27 6o38 5o50
16 2,43 2.82 *.45 7.39 16,39 15,86 10,84 7,26 6,03 5,51 5,03
17 2,65 3.0e 3,98 7,21 14,46 13.42 8,36 6,57 5,36 5.01 4,65
18 ?,75 3.28 3,76 6,48 10,67 10,50 6,86 6,15 4,94 4,63 4,32
19 2,69 3.34 3,66 5.47 7,74 7.83 5.83 5.78 4.52 4.29 3.g9
20 2,49 3,18 3.50 4,64 5.79 5,9Q 4,98 5,26 4.12 3,89 3,63
21 2,22 2.86 3,24 4,00 4,68 4.84 4,27 4,59 3.73 3,44 3,23
22 1,89 2.46 2.90 3,49 4.07 4,10 3,73 3,84 3,31 2.99 2,77
23 1.53 2,05 2.52 3,05 3,60 3,51 3.30 3,15 2.84 2,52 2,29
24 1.20 1.67 2.15 2,70 3.18 3.05 2,92 2,57 2,33 2,04 1.82
?5 .91 1.36 1,86 2.47 2.90 2.80 2,63 2.14 1,87 1,58 1,38
26 ,70 1,10 1,59 2,29 2,68 2,61 2,37 1,79 1.48 1,18 1,01
27 .53 .88 1.35 2,11 2.46 2.41 2.10 1,49 1.15 .87 .73
2B .39 .69 1,14 1,93 2,24 2.19 1,81 1.25 .90 .63 .52
20 .29 .54 .95 1.74 2.01 1.95 1.52 1.02 .71 ,45 .37
30 .21 .42 079 lo49 1.76 1.67 1.21 ,80 054 .32 .26
3] .16 ,32 .64 1.20 1.45 1.34 ,90 .60 ,41 .23 .19
32 .11 .24 .49 .qO 1.10 1.01 .65 .44 .30 .16 ,13
33 .0_ .18 .36 .65 .78 .72 .45 ,31 .22 ,11 .10
34 .06 ,13 .26 .45 .54 ,51 .32 .22 .16 ,08 .07
35 ,04 .10 .19 ,32 .37 ,36 ,23 ,16 ,11 .06 .05
36 .03 ,07 ,14 .22 .26 ,26 .16 ,11 .08 ,04 .04
37 .02 .05 .10 .16 .18 ,19 .12 .08 .06 .03 ,03
38 .02 .04 ,07 .11 .13 .13 ,08 .06 .04 .OZ .02
39 .01 .03 .05 .08 ,09 .09 .06 .04 .03 .02 .01
40 ,01 ,02 ,04 .06 .06 ,07 ,04 .03 ,02 ,01 ,01

"TROP,+2 29.03 33,86 33,65 40.34 45.23 44,66 40.76 41,74 50.40 61,12 59.00

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE IV. Continued

(d) Ratio of aerosol extinction at 0.45 pm to aerosol extinction at 1.00 pm, ;32,0.4d_a,1.00

_,0,4_,I,00 at latitude,deg, of -
Altitude,

km
-.50 -350 -250 -15o -30 50 15, 250 35. 450 550

10 lo82 2.65 4064 2.33 Ze*6 1o75 3o21 lo98 2043 2.78 2029
11 1.83 2044 4.06 2077 3o12 lo83 3.38 2082 2.99 2.92 2098
12 lo77 2026 3055 3.21 3.80 2023 308* 3.22 3027 3022 3o51
13 lo78 2023 3.06 3.54 2.91 2052 3.4' 3.57 3.43 3.67 3.78
14 1.87 2.30 2085 3.78 2o91 2067 3o30 3090 3.84 'o18 3093
15 109_ 2o64 2.97 3.82 2.92 2.80 3.4b 6.30 4.31 4042 3099
16 2008 2.60 3022 3.92 209* 2083 3.49 4o61 4054 *030 3.96
17 2.26 2.76 3.42 4.03 3o15 3oll 3093 4.80 4.44 4o13 3088
18 2.44 2.90 3048 4.03 *.01 3.27 4028 4.8' 4o31 4000 3082
_9 2o61 3002 3039 3.97 4.38 3.56 4o43 4.70 4o16 3o91 3.77
20 2074 3o12 3029 3.92 4.38 4009 4029 4050 4005 3.81 3069
21 2.83 3020 3.24 3.77 6.24 4.29 4.00 4032 3092 3.68 3058
22 2o91 3024 3023 3.56 3076 3.93 3078 4.10 3.77 3.59 3.52
23 2097 3023 3.20 3035 3.43 3.54 3.59 3o81 3.65 3056 3.53
26 3.04 3022 3o14 3025 3022 3025 3039 3055 3057 3057 3.60
25 3.12 3.27 3.15 3.25 3.17 3.14 3026 3o41 3.55 3o61 3.65
26 3,13 3o36 3o21 3.28 3o18 3o12 3010 3,32 3054 3,66 3067
27 3,17 3042 3030 3.30 3020 3o13 3o16 3,24 3o51 3066 3068
28 3.24 3048 3039 3.30 3o19 3.1, 3o18 3022 3.48 306* 3.70
29 3033 3._8 3.48 3.31 3o19 3o18 3027 3029 3.49 3064 3.72
30 3.35 3070 3.60 3,37 3.24 3025 3038 3.44 3.55 3,68 3,75
31 3.32 3.83 3.75 3.52 3038 3.40 3.51 3.61 3.61 3.73 3.73
32 3022 3o91 3.86 3.68 3055 3058 3065 3074 3o66 3o71 3o71
33 3.07 3092 3o91 3.81 3o71 3072 3079 3.84 3.69 3.53 3.7b
34 2086 3083 3.95 3.92 3.83 3,84 4007 4,01 3.68 3029 4004
35 2059 3.66 4,00 4.06 400* 4,08 4058 4.22 3.66 3o1' 4.65
36 2.30 30*2 *.0' *033 '0'6 *.Sb 5,20 6.'2 3061 3016 5022
37 2.03 3o14 4007 4073 5005 4089 5037 4056 3056 3.12 be07
38 10_0 2._8 3.97 _.33 5052 _.20 5045 4o31 3047 3003 7o18
39 1,63 2.65 3o76 6.40 5o84 502b 6005 3079 3034 3o12 7035
40 1.52 2.43 3.57 7089 5o91 5o17 7029 3.40 3o16 3.31 7024
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TABLE IV. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -
titude,
km

-450 -350 -250 -150 -50 50 15o 250 350 450 550

5 25500 26108 26800 27204 27308 27306 27301 270,3 26401 25503 24909
6 24803 25503 761o7 26606 26801 26706 26700 26309 25707 24806 243,3
7 741ol 24803 25406 25909. 26105 26101 26004 25600 25005 24106 23605
8 23403 24102 24706 25301 25406 25403 25306 24907 24302 23407 23001
9 22706 23401 74008 24601 24705 24701 24605 24206 23509 227.0 22308

10 22201 22704 23402 23902 24004 24000 23904 23506 22808 22202 22005
11 21901 22109 22709 23204 23303 23300 23204 22809 22203 21809 719o7
12 21705 21706 22200 22503 22509 22506 22409 22201 21608 21702 21908
13 21702 21507 21700 21806 218,4 21801 217.6 21601 21403 21704 22004
14 217,1 21400 21203 21201 21100 21006 21005 21006 212,2 21705 22007
15 21701 21302 20904 20702 20500 20405 20408 20607 21106 21706 22007
16 21701 21205 20606 20208 19907 19900 19907 20302 21101 21706 22008
17 21702 2120_ ?0504 20000 19604 19506 19605 20101 21006 21704 22004
lP 717o3 21301 20604 200,9 19803 197.1 19706 201.4 210,3 217,1 22000
19 21706 21309 207.7 20202 20006 19905 19907 20209 21006 21701 21908
20 _IR.1 21501 210.2 20507 20405 20409 20501 20702 21202 21704 21907
?1 21807 21604 21207 20902 20802 20908 21000 21102 213,8 21708 21907
22 21903 217,8 21502 212,4 211.4 21300 21302 21400 21509 21804 21909
?3 22000 21903 21707 21506 21407 21601 21603 21609 21709 21900 22001
24 27007 22007 22001 218.8 21709 21903 219,5 21907 21909 21907 22005
2_ 271o7 22200 22109 22100 22003 22101 22102 22105 22106 22103 22200
26 22206 22303 223,5 22301 22207 22209 22209 22302 22304 22209 22305
27 ?2306 22406 22502 225,2 22501 224,7 224,6 22409 22501 22405 22500
?8 224,5 2?909 22608 227,3 22705 22606 22603 22607 22609 22601 226,5
29 22505 22701 22805 22904 22909 22804 22709 228,4 228,6 22707 22800
30 22604 22804 230,1 23105 23203 23002 22906 23001 23003 22903 22905



TABLE IV. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km
-45, -35o -25, -1'3o -5, 5o 15, 25o 35o 450 550

31 227,3 22q,7 231,8 233,6 234,7 232,0 23103 231,9 23201 230,9 231,0
32 228,6 23101 233.3 235,5 236.8 234,3 233,.3 23309 23401 233,4 233,7
33 229,9 232,5 234,7 237,1 23807 236,9 236,0 236,0 236,3 236,1 236,5
34 231,3 233,Q .236,1 238,6 240,6 239,5 Z38,4 238,1 23804 238,9 239,4
35 232,6 235,4 237,.3 24002 242,4 242.0 240,9 240,3 240,6 241,6 242,2
36 233,9 236,R 238.9 241,8 244,3 24406 243,4 24204 242,7 244,4 245,1
37 235,8 238,7 240,8 243,8 246.6 247,2 245,9 244,6 244,9 246,8 247,4
38 237,6 240,8 243,0 246,2 249,1 249,8 248.4 247,0 247,2 249,1 249,7
39 23Q.5 242,8 245,2 24806 251.7 252.3 250.9 249,3 249,4 2.31,4 252.0
40 241.3 244,9 247,4 251,0 254,3 254.9 253,4 2.31.7 2.31,7 253,7 254,3
41 243,2 ?47.0 249,6 253,5 2'36,9 25705 255,9 254,0 253,9 256,0 256,6
42 245,0 249,0 251,8 2_.3,9 259,5 260,1 258,4 256,4 256,2 25802 258,9
43 246,8 2'31,0 254,0 258,3 262,0 262,7 260,9 258,7 25_,5 260,5 261,2
44 248,5 252.6 255.6 259,9 263,7 264,4 262.6 260.4 260,0 261.8 262,3
45 250,3 254,1 257,0 261,1 264,7 265,3 263,6 261,5 26102 262,9 263,4
46 252,0 255.7 259.4 262,2 265,6 266,2 264,6 262,7 262.4 264.0 264,5
47 253.7 257,3 259,9 26304 266,6 267,1 265,6 263,9 263,6 26.3,1 265,6
48 254,9 2.38,6 261,3 264,5 267,5 268,0 266,6 265,1 264,_ 266,2 26606
49 255,2 259,0 261,8 265,2 268,2 26807 267,3 265,9 26505 266,6 267,0
50 255,6 259,0 261,7 264,9 267,7 268,2 266,8 26505 26501 266,2 266,6
51 256,0 259,1 261,5 264.5 267.2 267.6 266,3 265.1 264.7 265,8 266,1
52 256.3 259.2 761,4 264,2 266,7 267,1 26509 264,7 264,3 265,3 265,7
_3 2.36,7 259,2 261,3 263,9 266,2 266,6 265,4 264,3 264,0 264,9 265,2
54 257,0 259,3 261,I 263,5 265,7 266,0 265,0 263,9 263,6 264,5 264,8
55 257,4 259,4 261,0 263,2 265,2 265.5 264,5 263,5 263,2 26400 264,3
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TABLE IV. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,kin,at latitude,deg, of -

Pressure,
mbar

-45, -33, -2-5, -15, -5, 5, 15, 25, 35, 45, 55,

1000.0 ,05 ,13 ,13 ,ii ,I0 ,09 ,II ,13 ,14 ,12 ,II
850.0 1.38 1.49 1.52 1,52 1.52 1.51 I,SZ 1.53 1.50 1.46 1.42
700.0 2.9i 3,07 3,13 3.16 3.16 3,16 3,17 3,16 3,0q 3,01 2,94
500.0 5o49 5o70 _,82 5,88 5,90 5,90 5o90 5o87 5o74 5o58 5o40
400.0 7,10 7.34 7.50 7.60 7,63 7o62 7,62 7,57 7,40 7,19 7,04
_00,0 9.07 q,36 9,56 9,70 9,74 9,74 9,73 9164 9,43 9,16 8,9B
250,0 10,26 10,57 i0,81 10,97 11,02 II,01 II,00 10,89 10,65 10,35 I0.16
200,0 1].69 12,01 IZ,27 1Z,45 12.50 12.49 12.48 12,36 12.09 11,78 11,60
150.0 13,53 13,83 14,10 14,28 14,32 14,31 14,30 l&,17 13,90 13,62 13,%6
100,0 16,12 16,38 16.57 16,71 16.72 16,71 16,69 16,61 16.42 16,22 16,10
70,0 18,40 18,61 I_,74 [8,82 18,81 18,77 I@,75 18,72 18,61 18,4_ 18,40
50,0 Z0.56 20.74 20.82 20.86 20,83 20.78 20,76 20,75 20,70 20,64 20,57
30.0 23,86 24,04 24,09 24.09 2&,05 24.03 24.01 24.00 23.96 23,92 23.87
I0,0 31,13 31,36 31,46 31,48 31,43 31,38 31,36 31,36 31,31 31,20 31,17
5.0 35,89 36,20 36,44 36,55 36,53 36,52 36,51 36,54 36,46 36,26 36,14
2,0 4Z,39 42,83 43,16 43,38 43,46 43.47 43,41 43,%9 43,30 4_,14 43,02
1.0 47,56 48,06 48,41 48,70 42,85 46,85 48,75 48,70 48,65 48,60 48,52
.4 54,51 55,11 55,47 55,82 56.04 96.04 55,89 55,75 55,67 55,65 55,6&

TROP, II,06 12.41 15.06 16,41 16.S9 16.90 16,37 19,55 12.81 I0,89 10,06
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TABLE V. SUNRISE ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR MAY 1979

(a) Aerosol extinction at 1.00 _m, _a,l.0O

_a,1.00'10-4 km"I, at latitude,deg, of -
Altitude,

km 55. 65, 75, 650 5, -5, -1.5. -25, -3.50 -45,

5 26.3§ 24.26 27,48 19,57 ¢,00 0.00 9.76 5,76 4,28 5,43
6 Z4,33 25.19 25,35 21.45 0.00 3.72 7.35 5,75 4,37 4.55
7 28.94 22.98 21.18 19.28 0.00 8.35 10.08 4.35 4,37 6.19
8 23.30 17.59 15.71 13.22 .91 11040 11.80 30;5 _038 3067
9 16,69 11.17 8o21 5.09 1,71 10.83 8.4_ 2,39 3.23 1,93

10 11.27 5.30 3.41 1.64 4,26 12.62 6.34 3.21 2,62 2,04
11 5.88 2.59 1,77 1.11 5.18 16.83 5.8_ 4.11 2.68 2.55
12 3o13 1.72 1,44 1o07 11.73 21o27 5.39 2o60 3.76 2o&4
13 1.80 1.43 lo31 1.08 8.85 17.bl 3.68 2,03 2,63 2.55
14 1,38 1.31 1o25 1.09 12039 10o57 2.86 lo67 lo56 1.98
15 1,28 1,25 1,22 lo09 7,65 10,76 2,76 1,44 1.29 1.41
16 1.22 1.20 1.16 1.06 4.71 4.95 2.35 1.28 1.23 1.32
17 l.lq 1.14 1,11 1,02 2,38 2,26 2.Nb 1,Z1 1.22 1.33
18 1,13 1.08 1.04 .97 1,98 1,61 1.41 1.22 1.27 1.30
19 1.05 ,99 096 ,88 1,38 1,37 1,23 lo24 1.25 1.22
20 .95 ,92 .86 .81 1.20 1.1_ 1.20 1,23 1,17 1.11
21 .88 ,84 .78 .75 1.19 I.i0 1.13 1.08 1.04 ,97
22 .76 .74 ,67 .66 1.16 1,0 • 1.06 .93 .88 .80
23 .62 .59 .55 .54 l.ll 1.01 1,01 .79 .71 .64
24 .46 .43 .35 037 1,00 ,04 ,91 .64 ,55 ,48
25 033 o31 .27 ,28 .96 .80 .85 ,53 .43 o41
26 ,24 .22 ,19 .ZO .88 ,_4 .79 .47 ,34 ,36
27 .17 ,16 .14 o14 .80 .70 ,73 ,39 029 .28
28 .12 .11 .10 .10 074 07= .64 .32 .24 .2_
29 .08 ,08 ,07 .07 .6_ ._5 .49 .26 .20 .16
30 .06 .06 .05 .05 ._1 ,51 ,33 .19 .14 .11
31 .04 .04 ,04 ,04 .33 ,32 .23 ,14 .I0 ,08
32 ,03 .03 .03 .03 .22 ,?1 ,17 .10 .07 .06
33 .02 .02 .02 .02 .12 .13 .12 .07 .05 .04
34 ,02 .02 .01 .02 ,07 ,n7 .08 .05 ,04 .03
35 ,01 .01 .01 .01 .04 .05 .OY .04 ,03 ,02
36 .01 .01 .01 .01 ,03 ,03 .03 .03 .02 .02
37 .01 .01 ,01 .01 .02 .02 .02 .02 .02 .01
38 ,01 .01 .01 .01 .01 ,01 .02 .01 .01 .01
39 .01 .01 .00 .01 ,01 .01 .01 .01 .01 .01
40 .01 .01 .00 .00 .01 .01 .01 .01 .01 .01

"TROP..2 15.85 15.70 15.09 12.43 12.67 12,02 11.40 10.59 12,47 14.28

•This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatltudes.
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TABLE V. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 pm,/_a,l.00/_m,l.O0

_a,1.00/_,1.00 at lattt_le, deg, of -
Alt:Lt_le,

]_ 550 65. 75. 65. 50 -50 --15. --25. --350 -450

5 5.13 4079 5o32 " 4.10 0000 0000 2064 1,95 lo69 1086
6 5,24 5,41 5,47 4,82 0000 1061 2.32 2,05 1079 1.81
7 6076 5,54 9,19 4,84 0.00 2069 3006 1,88 1.88 2.25
8 6015 %092 4052 3093 lo21 3,60 3066 1,77 1097 1,81
9 5.15 3.62 3.08 2026 1043 3070 3o12 lo59 1,81 1,48

10 4017 2052 2,00 1048 2020 4057 2076 1091 lo74 1.59
11 2.87 1.87 1,62 1038 2063 6032 2084 2030 1086 1,87
12 2.17 1,69 1,59 1043 7026 8053 208q 1092 2,38 1099
13 1,81 1,68 1063 lo51 4050 8003 2,46 1,82 2009 2011
14 1.74 lo72 1070 1060 6.60 9,37 ?030 1,77 1,76 2.00
15 1081 1.80 1,79 1,69 %099 6048 2,42 1,77 1074 1,84
16 1,89 1.89 1,87 1.79 3.73 3093 2041 1,80 lo82 1,q3
17 2002 1,gg 1.97 lo87 2060 2,53 2042 1.89 1,q6 2010
18 2o13 2.08 2.05 1096 2062 2034 7017 2,06 2.17 2,25
19 2o21 2.16 2.12 2,02 2036 2036 2,23 2028 2036 2038
20 2.29 2o25 2017 2010 2043 2o41 2043 2.51 204q 2.46
21 2038 2o33 2.23 2o18 2,71 2059 2,6? 2o57 2055 2049
22 2039 2,36 2.24 2020 2099 2084 2080 2059 2055 2,45
23 2,32 Z.Z6 2.18 2,14 3025 3.0_ 3,03 2.61 2,46 2036
24 2.15 2006 1.88 1.92 3,40 3026 3.16 2.52 2033 2018
25 1,96 1.89 lo79 1.79 )071 3053 3,40 2050 2.21 2017
26 1080 1,75 1,64 1066 3089 3079 3,62 2,55 _013 2021
27 1067 1063 1053 1055 4007 4006 30_4 2050 2012 Z,lO
28 lo55 1,51 1.45 1045 40_2 4,31 3.eq 2046 2007 1099
29 1.45 1042 1,36 1.37 4037 _044 3057 2.35 2.03 1,83
30 1.38 1035 1.30 1031 4011 4015 3006 2019 1,86 1,6q
31 1.32 1029 1.29 1.26 3037 3.26 2,66 1.98 1.72 1,58
32 1028 1025 1022 1.22 2081 2070 2,45 1083 1.60 104q
33 1,25 1.22 1.19 1.20 2o12 2.20 2012 1,69 1051 1042
34 1023 1.19 1016 1018 3075 1080 1084 1,_7 1042 1,36
35 1021 1017 1014 1016 1055 1059 lo_3 lo47 1.35 1,30
36 1019 1.16 1013 1.15 1041 1.45 1,4Q 1,38 1,30 1.25
37 1,19 1.16 1,12 1014 1031 1,34 103P 1,32 1026 1,22
38 1,19 1.16 1.12 1013 1.23 1027 1,31 1,27 1,23 1020
3g 1o20 1017 1011 1012 1.18 1021 1025 1023 1,20 1.18
40 1.21 1.19 1.11 1011 1014 1.18 1.20 1020 1.18 1019



TABLE V.Continued

(c)Aerosolextinctionat0.45/Jm,/_a,o.45

_a,0.45'10-4km-1,at latitude,deg,of -
Altitude,

km
55. 65. 75. 65, 5. -50 -1_. -25. -35, -45.

10 20.52 8,76 4.69 2.49 21.40 23.44 15.49 12.16 7,26 6.07
11 14.45 7,18 4.31 2,09 10.70 23.11 14.75 10.24 7.55 6.86
12 9.52 5.70 3.93 1.69 23.05 26.14 14.00 0.64 7.45 7.18
13 7.20 5.10 3.94 1.81 21.31 26.79 12.82 7,51 7,01 6.32
14 5.90 4.78 4.01 2.09 21.18 24.96 11.93 6.47 6,12 5.57
15 5.20 6.56 4.06 2.34 17.74 18,67 11.12 5.86 5.3_ 4.93
16 4.7T 4.37 4.06 2*53 13.28 14.09 10.18 5.48 4.86 4.69
17 4.45 4.18 3.99 2.68 10.30 10.14 9.26 5.30 4.67 4,53
18 4.17 3.96 3.84 Z*76 0,57 8.10 8.33 5,19 4.60 4.35
19 3.87 3.68 3.60 2.74 7.37 6,68 7.32 4.98 4.46 4,08
20 3.50 3037 3o29 2.65 6.43 5.64 6,34 4o61 4.15 3.71
21 3.10 3.02 2.94 2.49 5.60 4.93 5.39 4.06 3667 3.24
22 2.67 2.61 2.53 2.24 4.89 4.39 4.56 3.43 3.08 2.72
23 2.21 2.14 2.04 1.87 4.28 3.56 3.85 2.79 2.47 2,18
24 1.72 1.65 1,54 1.47 3.73 3.42 3.27 2.24 1.93 1.71
25 1.28 1.24 1.16 1.13 3.34 3.08 Z.91 1.85 1,50 1.36
26 .93 .91 .86 .85 2.99 2.80 2.65 1.55 1.20 1,10
27 .67 .66 .62 ,62 Z.67 2.55 2.40 1.30 .97 ,89
28 .47 .48 ,45 .45 2.37 2.29 2.09 1.10 ,80 .70
29 .34 .34 ,33 .32 2.05 1.98 1.73 .91 .65 .54
30 ,24 .25 ,24 .23 ).66 1,62 1,3_ .73 .51 .41
31 .17 .18 .17 .17 1,23 1,20 1,03 ,56 ,39 ,31
32 ,12 .13 ,12 ,12 .84 .81 .76 .42 ,29 .23
33 .09 ,09 ,09 .09 ._5 .54 .53 .31 ,21 .16
34 .06 .06 ,06 ,06 .37 ,37 .37 ,23 ,15 .12
35 ,05 .05 .04 ,04 ,26 ,26 ._6 ,16 .11 ,08
36 .03 .03 .03 ,03 .19 ,18 ,18 ,12 ,08 ,06
37 .02 .02 .02 .02 .13 .13 .13 .08 .06 .04
38 .02 .OZ .01 ,02 .09 ,09 ,09 ,06 .04 ,03
39 ,01 ,01 .01 .01 .06 ,06 .06 .04 ,03 ,02
40 .01 .01 ,01 .01 .04 .04 ,04 ,03 ,02 .02

*TROP*.2 59.06 56.07 51.36 33.66 52.19 47.40 _8.93 40.13 45.53 47.30

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitude_%
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TABLE V. Continued

(d) Ratio of aerosol extinction at 0.45 _m to aerosol extinction at 1.00 _m, fla,o.4_/fla,l.OO

_,0.4_,I.00 at latitude,deg, of -
Altitude,

km
55. 65. 75. 65. 5, -_, -15, -25. -35. -45,

10 2.11 1.50 1.15 1.62 4.45 1,74 3.11 2.84 2.65 3.17
11 2.44 2.11 1.78 1.61 2.23 1.61 3.5_ 3.01 2.06 3.01
12 2.89 2.73 2.40 1.60 2.41 1,73 4,00 3,30 3,09 3,05
13 3,42 3.27 2,86 1,96 2,4) 1.81 4.26 3,50 3.24 3.08
14 3.77 3.52 3.13 2.12 2,53 1,87 4,52 3,78 3.44 3.20
15 3.91 3,61 3.32 2.16 2,77 2,33 4.74 3.95 3,57 3,19
16 3,86 3.64 3,47 2.34 3,22 2,87 4,94 4.09 3.80 3.35
17 3*77 3.66 3,61 2.58 3.68 3.79 5e24 4.20 3,76 3.38
18 3.72 3.68 3.71 2.83 4,20 4.49 5.55 4,19 3.60 3,36
19 3,70 3.68 3,78 3,04 4,74 4.79 5.61 4.06 3,64 3,35
20 3,65 3.66 3.82 3.20 4.95 4,67 5.32 3.91 3.61 3.37
21 3060 3.63 3.82 3*33 4.69 4,41 4.79 3.78 3,58 3*38
22 3.59 3*62 3*83 3.43 4,26 4.14 4,29 3,57 3,53 3,39
23 3.61 3.64 3.85 3,53 3,92 3.86 3.88 3.54 3.47 3,38
24 3,63 3.70 3.91 3.69 3,65 3,61 3.55 3.43 3,42 3.33
25 3.67 3.81 4.13 3.92 3,51 3.44 3.41 3.41 3.41 3,27
26 3,73 3,91 4,26 4.10 3,40 3,32 3,36 3.39 3,39 3,19
27 3,75 3.98 4.35 4.20 3.33 3.24 3,34 3,39 3,37 3,14
28 3,77 4,02 4,44 4,27 3,28 3,18 3,40 3,46 3,40 3.20
29 3.80 4.06 4.53 4.34 3.29 3.17 3.56 3.62 3,49 3.31
30 3.84 4.10 4.64 4.41 3.36 3.28 3,82 3.7_ 3,61 3.44
31 3.85 4.13 4,65 4.40 3,46 3.45 4,10 3.91 3o73 3o52
32 3.80 4.09 4.67 4,30 3,65 3,62 4,25 4.02 3.77 3,54
33 3.75 4.03 7,24 4,13 3.98 3,91 4,33 4.08 3.75 3,52
34 3.75 4.01 5.15 3.90 4.73 • 4.41 4.49 4.13 3.73 3.53
35 3.70 3o95 4.45 3.60 _.69 5,16 4,81 4.19 3,70 3,56
36 3.49 3.63 4.10 3.25 6.4) 5.80 5.13 4,22 3.bb 3,63
37 3.07 3.21 3,76 2,86 7,10 6.08 5,32 4,17 3,63 3,65
38 2.54 2.90 2.90 2.50 7.73 6.t7 5.35 4.03 3.52 3.51
39 2.05 2.70 2,47 2,19 7.91 6,12 5.23 3.82 3,20 3.35
40 1.80 2,76 2.30 2.93 7,70 5,95 4,98 3,57 2,92 3.72



TABLE V. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -

Altitude,

km 55, 650 750 650 m, -_0 -15o -250 -350 -450

5 249.4 245*4 243.6 24802 27408 27301 27208 26808 26106 25600
6 24206 239,0 23704 24104 26808 26700 26609 26206 25502 24902
7 23505 23207 231.3 23405 26202 .26005 26002 255.8 24709 241.8
8 22900 22703 226,3 22804 25503 25307 25305 249o0 241o2 23501
9 22207 222,6 22205 222.8 24801 24607 24606 24202 23409 22806

10 21900 22200 223,3 22201 24009 23906 23906 23504 22808 22302
11 21904 22302 22408 223,0 23307 232,4 232,4 22808 22307 219,9
12 219.8 224.2 22509 22309 22601 22405 22501 22202 21905 21709
13 22007 22500 22607 22407 218.7 ?1701 218.0 21606 21609 21705
14 221.2 22502 22608 22409 21104 21000 21101 21106 21405 21609
15 22103 225,0 226,6 22407 20501 20404 20505 208.1 213011 21604
16 22104 22407 22603 22406 19903 19903 20006 20408 21106 21508
17 22100 22403 22601 22402 19P03 19605 19707 20303 21103 21507
18 220.7 223.8 225.8 22309 19704 19806 19907 20406 21109 21507
19 22005 223.5 22506 22306 2_001 20103 20200 20602 21209 21600
20 22004 22304 22505 22305 20505 20509 20508 20900 21403 21606
21 22004 22303 22504 22304 21004 21002 Z09o4 21107 21507 21703
22 22004 22302 22503 223,6 21303 21301 21203 21401 21701 21709
23 220.4 22302 225,2 22307 21602 21601 21501 21605 21804 218,5
24 22006 223,2 22501 22308 21901 219,0 21800 218,8 21908 219,1
25 22200 22404 226.2 22502 22009 22100 22003 22006 22007 219.4
26 22305 22506 22704 22606 22206 222.9 22205 22203 22106 21907
27 224.9 226.8 2128,5 22800 22403 22409 224,7 22400 22205 220.0
28 22604 22800 22907 22904 22600 22609 22609 22507 22304 22003
29 22708 22902 23009 230,8 22707 228.6 22901 22704 22402 22006
30 22902 23004 23200 23202 22904 23008 23103 22901 22501 22009
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TABLE V. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km
5.5. 65, 75, 65. 5, -5, -15, -25, -35, -45,

31 230.7 231.6 233.2 233.6 231.1 232.8 233.5 230.8 226.0 221.Z
32 233.4 234.0 235.3 235.9 232.9 234.4 235,2 232.0 226.7 221.6
33 236.3 236.8 238.1 238.7 234.6 235,8 ?36.3 232.9 227.4 222.0
34 239.3 239°6 241.0 241.6 236,9 237.3 237.9 233.9 228.1 222.4
35 242.2 242.4 243.8 244.4 2_8.0 238.7 238.6 23;.8 228.7 222.8
36 245.2 245.2 246.6 247.3 239.8 240,2 239.8 235.7 229.4 223,3
37 247.5 247.6 249.0 249.8 241.8 242.1 241.5 237.3 230.6 224.2
38 249,8 249.8 251.2 252.0 244.2 244.5 243,8 23o.2 231.9 225.0
39 252.1 252.0 253,4 254,3 246.5 246.9 246.0 241.1 233.3 22_._
40 254.3 254.2 255.6 256.5 248.9 249.3 248.3 243.1 234.b 226.6
41 256.6 256,6 257.8 258.7 251,3 251.6 250.6 245.0 235,9 227.5
42 258.9 258.6 260.0 261.0 253.7 25_.0 252.9 246.9 237.2 228.4
43 261.1 260.8 262.1 263.2 256.1 256.4 255.1 248.8 238.8 230.5
44 262.3 262.1 263.6 264.8 258.0 258.3 256.9 2_0 5 240.8 232.6
65 263.4 263.2 266.7 265.8 2_9,P 259.6 258,3 252 I 2_2.7 234.7
46 264.5 264.4 265.8 266.8 261.0 261.3 259.8 253,8 244.6 236.8
47 265,6 265,5 266.9 267.8 262.5 262.8 261.3 255,_ 246.5 238.8
46 266,7 266.7 268.0 268.9 264,1 264.3 262.7 257,0 248.2 240.7
49 267.1 267.2 268.9 269.8 265.4 265.6 263.9 258,1 249._ 242.5
50 266,6 266.8 268.3 269,2 266.1 266.3 264.5 258,8 250.7 244,3
51 266,2 266,3 267.8 268.6 266.8 266.9 265,0 2_o _ 252.0 246.1
52 265.7 265.8 267.2 268.0 ?67.5 267.6 265.6 260,4 253.2 247.o
53 265.2 265,4 266.7 267.4 268.2 268,2 266.1 261 2 254.5 249,8
54 264.8 264.9 266ol 266,8 268.8 268.9 266.7 262.0 255.8 251,6
55 264.3 264,5 265.6 266.2 269.5 269._ 267.2 262._ 257.0 253.4
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TABLE V. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,km, at latitude,deg, of -
Pressurew ,
mbar

5S0 65, 75o 690 '9o -5, -15o -25, -390 -45,

I000.0 .14 ,14 ,13 ',OR .I0 .11 .13 ,15 ,16 ,13
850,0 lo44 1,42 lo40 lo39 1,52 1,52 1,.54 lo54 lo_2 lo47
700;0 2,96 2,9_ 2,88 2,91 3,18 3,17 3,18 3,16 3.1C 3.02
_0o0 Fo47 5,39 5,34 5o41 9o92 9.90 5,ql 5,RS 5,73 5o59
400,0 7.05 6o95 6,89 6.98 7.69 7o62 7,63 7.74 7.37 7.21
300,0 R.97 8,86 8,79 8.Q0 q,77 9.73 9.73 9.61 q.3e 9,17
290,0 10,19 10,09 9,q8 10,09 11,05 11,00 ll,OC 10,86 10,_0 10,37
?00.0 11,59 11,51 11.45 11.59 12.54 12.48 12,48 12,33 12._6 11,80
150,0 13,45 13,41 13,37 13,45 14,36 14,29 14,30 14,15 13,89 13.64
100,0 16,09 16,09 16,07 16.13 16.76 16,6R 16,71 16,60 16,42 16.22

70,0 18,3q 18.41 18.41 18.49 18.79 18.77 18,80 18.75 1R._4 18.49
50.0 _0.57 20.61 20.63 20.65 20.82 20.80 20.84 20,8Z 20,76 Z0.64
30,0 23,88 23,97 24,01 24,01 24,07 24,04 24,07 24,07 24,04 23,92
10.0 31,16 31,29 31,3q 31.40 31,41 31,41 31,4_ 31.40 31,30 31,08
5,0 _6,17 36,30 36.42 36.47 _6,58 36,50 36,50 36.37 36,11 35.75
2,0 43.04 43017 43.34 43.43 43.48 43,40 43037 63,05 420_4 410q5
1,0 49.54 48.67 48,85 48,q? 48.7q 48.76 48.71 48.28 47,9_ 46.82
,4 99.63 55.77 56.01 56.11 _7.94 55,94 95.86 55.32 _4.44 53.51

TgnP, 9,90 q,16 8.74 q,47 16,40 16,48 16,32 14,R8 12.66 11,61
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SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR FEBRUARY 1979

(a) Aerosol extinction at 1.00 _um,f_a,l.00

Altitude, _a,1.00'10-4 km-I, at latitude,deg, of -
km

-55. -45, -35o

S 9,32 4,56 8.09
6 7.90 ?,50 9.01
7 5,17 Q,93 6,5_
8 2,6_ 7,46 6,21
9 6,23 7.08 6.63

10 6.94 6.14 3,01
11 3.74 3.01 5o5_
12 2,75 2,73 5,88
13 ?.19 lo99 2o82
14 1,6_ 1,21 1,77
15 1,24 1,0_ 1,10
16 1,25 1,15 1,02
17 1,24 1,23 1.06
18 1,16 1.23 1.1_
19 1.03 1.16 1.20
70 ,Be 1,00 1.12
21 ,73 .84 .qa
22 ,59 ,70 .83
23 .46 .56 .69
24 .34 .43 .55
75 o25 ,33 o45
_6 o18 o25 o36
27 ,13 .lq .27
?8 ,09 ,14 ,21
29 .07 .10 ,15
30 .0_ .07 .II
31 .04 .05 ,OA
32 ,03 ,04 .06
33 ,02 .03 .04
34 .or .o2 .o3
3_ .02 .02 .03
36 .02 .01 .02
37 ,02 .01 .02
38 .01 .01 .01
39 .01 .01 .01
40 .01 .01 .01

*TROP,_ 14.63 11.27 9.20

*This row of data gives the opticaldepth in units of 10-4
at 2 km above the tropopauseat the indicatedlatitudes.



TABLE VI. Continued

aerosol extinction to molecular extinction at 1.00 _m, [ga,l.OO/flm,l.O0

_a,1.00/_m,1.00 at latitude,deg, of -
Altitude,

km -5_, -49, -35,

5 2.50 1.73 2.31
6 2,41 2,3Q 2.63
7 Z.04 2.q9 2.29
8 1.5g 2.70 2.38
9 2,11 2.66 2.15

10 3,04 2,7Q 1,74
11 2.23 2.20 2.78
12 2o07 2,01 3,13
13 1,98 1,83 2,15
14 1.78 1.60 1.81
15 1.79 1.62 1,60
16 1.92 1.78 1.66
17 2.05 1.98 1.80
I_ 2,15 2.15 2,03
19 2olq 2o27 2o27
20 2.10 2.28 2.40
21 2,14 2,27 2,44
22 2,08 2,24 2,44
_3 1,99 2o17 2o42
24 1,83 2,05 2,32
25 1,72 lo94 2o29
26 Io60 lo84 2.19
27 1.49 1.74 2.05
28 1.41 1.62 1.94
29 1.35 1.53 1.80
30 1.30 1.44 1.68
31 1.27 1.38 1._8
32 1.25 1.33 1.49
3_ 1.24 1.29 1,42
34 1.24 1.26 1.38
3_ 1.25 1.24 1.35
36 1,26 1,22 1,33
37 1.27 1.22 1.31
38 1.2P 1.23 1.30
39 1.28 1.25 1.30
40 1.29 1.26 1.29
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TABLE VI. Continued

(c) Aerosol extinction at 0.45 pm, _a,O.45

Pa,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

km
-55, -45, -35,

10 11.62 16,51 10,18
11 8,76 10,41 10,24
lZ 6,21 7.0B <_,67
13 5.11 4.97 7.65
14 4,46 3,03 5,Q3
15 4.18 3.63 4.74
16 4.10 3.71 4,18
17 4.01 3._7 4.05
18 3,83 3.92 4.11
19 3.53 3,78 4.12
20 3.17 3.50 3,Q2
21 2.76 3.13 3.57
_2 2.32 2.72 3.15
?3 1,87 ;'.25 2,60
24 1.44 1.82 2.25
?'J I.I0 1.46 1.89
?6 ,83 1,15 I,_6
27 .62 .90 1.25
28 .46 .69 .08
_ .34 *_2 .76
30 ,2_ .3Q ,_8
31 .18 ,20 ,44
32 .13 ,21 .33
33 ,I0 ,15 ,24
_4 .07 .II ,17
35 ,06 .08 ,12
36 .04 .06 .09
37 .04 .04 .06
38 .03 ,03 ,05
39 ,02 .02 ,04
40 ,02 ,02 ,03

*YROP..2 47.47 40.30 35.33

*This row of data gives the opticaldepth in units of 10-4
at 2 km above the tropopauseat the indicatedlatitudes.
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TABLE VI. Continued

aerosol extinction at 0.45 _m to aerosol extinction at 1.00/_m, _a,o.4_/]_a,l.00

_,0.4_,I.00 at latitude,deg, of -
Altitude,

km -55o -%50 -35.

w

10 2,33 4o70 2o48
11 2,39 3,36 2,79
12 2,49 2,flO 2,89
13 2,68 2.R1 3,02
14 2,87 3,01 3,16
15 3.02 3.10 3,47
16 3,21 3.20 3.71
17 3,30 3,26 3,70
18 3,35 3,30 3,61
19 3,45 3,38 3,56
20 3.60 3,52 3,57
_1 3,77 3,70 3,65
?2 3,qO 3,P8 3,78
23 4o01 3099 3089
2_ 4,11 1 4,11 3.99
?_ 4,30 4,31 4*15
_6 4,51 4,4q 4*32
2? 4,69 4,_5 4,50
_8 a,89 4.82 4,70
?Q 5.10 4,9q 4,90
30 _,22 5o13 5,09
31 5.0Q 5,21 5,25
32 4,78 5.21 5.36
33 _,43 _,0_ 5,32
+_4 4.11 4,_2 5.11
35 3,7_ 4.48 4,73
36 3,63 4.15 4.25
37 3.08 3.74 3.81
_8 2,90 _,25 3,46
3q 2,87 2,qh 3,20
_0 ?.80 2,_1 3.05
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TABLE VI. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -
Altitude,

km
-5_o -45o -35o

31 234,7 233,7 232,8
32 236,5 235,4 234,7
33 738,7 237,4 236,4
34 240,_ 239,4 238,2
35 243,1 241,4 240,0
36 24_,3 24304 241,_
37 247,fl 745,5 243,q
38 249,7 247,7 246,1
39 2_2,0 249,8 248,4
40 254,2 2fl2,0 250,7
41 25bo5 254,2 253,0
42 _58,7 256,4 255,3
43 261,0 25R,6 257o_
44 262,7 260.2 259,1
45 263,9 2bl,4 ZbO,3
46 265,2 262,6 261,6
47 266,4 263,8 262,8
48 267,7 265,0 264,0
&9 26A,9 26_,9 264,7
_0 26e,? 265,5 264,4
51 267,_ 265,1 264.1
52 266,7 264,R 263,8
53 265,9 264,4 263,4
5_ 265,1 264.0 263,1
55 264,3 263,6 262,8



TABLE VI. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km
-55, -45o -35o

251,5 261,4 266,8
b 245,4 255,3 260o6
7 239ol 248,3 253,8
8 233,4 241,5 Z47,0
9 227,8 234,7 2&0,2

10 224.6 228,5 233.6
11 223,6 223,6 227,3
12 223,2 220.0 221.3
13 223,2 _18,3 216,4
14 223,1 216,7 211,9
15 222,9 215._ 209.6
lb 222,7 214,9 207.4
17 Z72,3 214,8 206,7
18 221,9 215.2 20?°9
19 222.2 219.9 209.4
20 723,0 217,2 211,6
2l 223.7 21R,5 213,7
22 224,2 220,0 215,q
23 224.7 221,5 21B,O
24 225,2 223,0 220,1
25 226,5 224.5 221,9
26 227,9 2?6,1 223,8
27 229,3 227.6 225,b
28 230,6 229,1 227,4
29 232,0 230.6 22q.2
30 233,4 232,2 231,0
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TABLE VI. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,kin,at latitude,deg, of -

Pressure,

mbar -55 • -65, -35 •

1000.0 ,00 .08 ,1%
850,0 1,30 1,43 1,52
700.0 2,83 3,00 3,13
500,0 5,36 5.62 5,80
400,0 6,96 7,28 7.48
300,0 8,93 9,29 9,54
250,0 10,13 10,52 10,78
200,0 11,60 ll,q7 12,26
150,0 13,48 13,81 1_,06
100.0 16.14 16,38 16.54
70,0 18,47 18,64 18,72
50,0 20,70 20,79 20,82
30,0 24,07 24,12 24,09
10,0 31,53 31,54 31,46

5,0 36,58 36,55 36,49
2,0 _3,44 43,39 43,30
1,0 49,03 48,79 48,64
,4. 56,12 55,93 55,74

7ROP, 10.14 12,06 14.81
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TABLE VII. SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN I0° LATITUDE BANDS FOR MARCH 1979

(a) Aerosol extinction at 1.00 _um, _a,l.00

_a,1.00'10-4 km-I, at latitude,deg, of -
Altitude,

km
-25o -15, -50 5, 15o 25. 35, 45. 55. 65, 55o

5 8,83 6,71 8.85 4.99 lOoSl 6,73 10.18 Z4,66 11,51 20,37 21.80
6 6.87 31,66 8,45 5,82 8,94 5.96 11,60 20.09 11.51 17.01 20.30
7 6.14 20,53 8,69 4,28 7.08 4,96 9,81 18,17 17,09 13,Z3 14,77
8 6,59 11,82 7,58 5,88 10,07 4,BO 6,B9 18.67 11,41 8,9B 11,43
9 4,95 9.55 5.28 4.G4 8.67 9.31 3.71 13.12 7.34 5.84 7.64

10 6.03 11.44 4.18 5.45 10.51 4.12 2.33 7.58 4,08 3,83 4.17
II 5,26 11.50 9.31 6.51 10,29 2.27 2.36 3,37 2.46 2.64 2.65
12 5,07 15.92 12.24 7,65 6.34 1,78 1,91 1.88 1,92 1.87 2,0Z
13 6,58 16,40 6,_8 5,33 7,29 1,58 1,52 1.40 1,52 1,56 1,62
14 3,84 22.81 • 6o82 17,92 3,57 1,37 lo26 1,29 1,35 1,40 1,42
15 2,47 11,70 7,42 15,_6 5,Z6 1,14 1,15 1,Z0 1,24 1,28 1,33
16 1,77 10.59 8.85 16.91 5.63 1.05 1.17 1.21 1,15 1.17 1,28
17 1,47 4.83 6.68 8,55 1,69 1.06 1,18 1.Z3 1.12 1.09 1.24
18 1.13 2.22 3.60 2.77 1.12 1,10 1.17 1.19 1.03 .98 1,14
19 1.17 1.30 1.21 1,92 1.09 1.11 1,09 1.10 .96 .90 1.05
20 1,09 1,12 1,20 1,82 1,08 1,07 ,98 1,00 ,89 .81 ,96
21 1,01 1,12 1,25 1,78 1,02 ,97 .89 ,88 ,83 ,75 ,88
22 ,90 1,0_ 1,18 1,14 .92 ,85 .79 ,71 ,75 ,67 ,79
23 ,79 ,97 1,08 1,09 ,86 ,76 ,68 ,59 .66 ,57 ,67
24 ,68 o88 ,99 lo01 o89 ,66 o55 o54 ,54 ,45 o53
2_ 057 ,76 o91 o94 o84 o58 .44 o45 o39 .33 o38
76 o44 o66 o81 .84 ,75 049 .35 032 .27 023 029
27 °35 .55 .72 .74 ,68 .42 .25 .Z3 .19 .17 o21
28 ,28 ,47 .65 .66 ,58 ,36 ,19 .18 .14 ,13 .15
29 .22 ,40 .58 ,57 ,50 .31 ,1* .1' ,11 .09 .11
30 ,16 .33 .51 .52 .40 ,25 ,10 ,10 .08 .06 .08
31 ,12 .27 .39 .42 .30 ,lq .07 ,07 ,06 .05 .06
32 .09 ,20 ,29 .28 .21 .16 ,05 .05 .04 .03 .04
33 .06 .16 ,20 ,20 ,15 ,10 ,06 .06 ,03 .03 .03
34 .05 .10 .14 .13 .10 .07 .03 ,03 .02 .02 .02
35 .04 .07 .09 .09 .07 .05 .02 .02 ,02 .02 .02
3_ .03 ,0_ ,06 .06 .05 .04 .02 .02 .01 .01 ,02
37 ,02 .04 .04 .04 .03 ,03 .02 .01 ,01 .01 .01
38 ,02 .03 ,03 ,03 .02 .02 ,01 .01 ,01 .01 ,01
39 ,01 ,02 ,02 ,02 ,02 ,02 ,01 .01 .01 ,01 .01
40 .01 .01 ,02 .01 .01 .01 .01 .01 ,01 ,01 .01

TRQP,+Z 8,56 9.96 11,74 13,47 11,_9 11,66 14,00 14,39 15,70 15,81 16.52

•This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE VII. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 pm, _a,l.OO/_m,l.Ob

_a,l .00/ {}m, l .00 at latitude, de'g, of -

Altitude,

km -75o -15o -5, 5o 15o 250 35,, 450 55o 65o 55o

2,44 2oll 2,39 1,83 2.76 2,08 2,61 4,82 2,78 4.19 4o43
b 2,?5 7000 2,56 2006 2o61 2.05 3,03 4,48 3004 4000 4,62
7 ?o23 5o12 2.76 lo87 2,41 1099 2094 4,61 4048 3,63 3o92
8 2o49 3065 2.72 2.32 3030 2.06 2053 5024 3.59 3003 3055
9 2.22 3,3_ 2.32 2o15 3.16 3.11 1.92 4,38 2.87 2o50 2.93

10 2,70 4,21 2,18 2,54 3,95 2.13 1,66 3.22 2018 2,14 2,21
]1 2,64 4.50 3099 3,08 3089 1,72 1,70 2,12 1,84 lo91 lo90
12 _,83 6,60 5.28 3068 3,24 1,64 1.72 1,73 lo77 lo76 1,81
13 3,63 7,55 3.76 3,13 3,86 1,65 1,67 lo64 lo73 lo75 1,76
14 2,74 ll,lq 4,07 9.22 2,62 1,65 1,65 1,69 1,76 1,79 lo78
1_ 2.27 7002 4084 8o83 3,80 1,63 1,69 lo74 IoR1 lo84 lo06
16 2,06 7o19 6o29 10,98 4023 1,68 1.82 1,87 lo87 lo89 lo96
17 2.04 4,34 5,54 6,78 2o17 1,80 1097 2003 lo99 lo97 2008
18 1.08 2086 3o96 3027 lo96 1,97 2,12 2o17 2,06 2,02 2o15
19 2.21 2,33 2,22 2094 2o13 2,18 2o23 2.27 2o16 2008 2,24
20 2034 2,36 2,47 3,23 2o34 2o34 2,29 2034 2,25 2o14 2,32
21. 2o46 _o62 2,82 3o63 2052 2o45 2,39 2o38 2o36 2o23 2,42
22 ?,54 2,85 3o05 3,00 2,63 2o51 2,45 2o31 2,42 2o29 2o48
23 ?,5_ 2096 3.24 3,28 2,83 2060 2046 2028 2,46 2o27 2046
24 206? 3,09 3,44 3050 3023 2,63 2,38 2037 2038 2o17 2035
25 2,58 3o15 3.6_ 3075 3048 2069 2,29 2,3_ 2,16 lo99 2o14
26 204_ 3o17 3,76 3,87 3,59 2068 2oZ1 2o12 lo96 lo84 2,00
27 2037 3o15 3,91 3098 3,75 2072 2,02 1093 1080 1,72 1,85
28 _.28 3,16 4,06 4,08 3o73 2072 1,89 1.84 1069 1061 1073
29 ?.17 3,17 4,24 4,14 3077 2,71 1.78 1.77 1,61 1.51 1,62
30 2000 3,06 4,28 4,32 3o59 2,61 lo65 lo66 lo52 lo43 1,52
31 lo86 2,98 3,97 4o13 3o26 2.43 1,54 lo55 1045 lo36 1,44
32 lo74 2,77 3,58 3o47 2,88 2o21 1,47 1046 1,39 1,31 lo38
33 1,64 2045 3,0B 3002 2o53 2,01 lo41 1o40 1,33 lo28 1.33
34 105_ 2,21 2,68 2,5_ 2,22 lo83 lo37 lo36 1029 lo25 le30
3_ 1,4P 2,00 2030 2,20 lo96 1,69 1,34 1,32 1,26 lo24 1028
36 lo44 lo81 lo98 1.91 1.77 1,59 lo31 1,29 lo24 lo23 1,26
37 1.40 1,67 1.76 lo70 1.63 1.51 1.30 1.27 1,22 1,23 lo26
38 1.37 1.56 1.63 1.55 1.53 lo44 1,29 1,26 lo22 1.23 lo26
39 1034 1.47 1,54 1.45 1,46 1,40 1.29 1,26 1.22 1.24 1.27
40 lo34 1,41 1,47 1039 lo41 1,38 1,29 lo27 1.23 1.25 1.29
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TABLE VII. Continued

(c) Aerosol extinction at 0.45 pm, _a,o.45

_a,0.45'10-4 km-I, at latitude,deq, of-
Altitude,

km -250 -15. --50 _. 15o 25. 35o 45o 55. 65. 55.

70 12.73 51.26 17.50 7.11 27.48 6.82 6.83 11.90 7.q9 8.49 8.87
11 14,64 37,83 16,20 8,23 19.16 6.1_ 5,_6 8.83 6.42 6,99 7,89
12 15.58 26.84 16.65 9.06 15.43 4086 4.61 5.75 5.27 5.77 6.03
13 16.01 27._3 16.31 11.15 11.96 4.46 4.15 4.q2 4.61 4.98 5.91
14 11o93 26.88 15.q8 12o93 10o59 4o20 3.78 4oZ8 4o18 4o45 5.Z8
1_ 9.08 22.50 15.41 13.88 9.87 4.05 3.71 4.09 3.qO 4.07 4.87
26 7.21 17.33 14.84 12.00 8.91 4.04 3.84 4.14 3.70 3.77 4.60
17 5.89 11.98 11.57 8.96 7.54 4.14 3.97 4.18 3.53 3.47 4.35
18 4,95 8,53 8,16 6,7Z 6,22 4,23 3,q5 4,04 3,32 3,15 4,03
19 4.30 6.27 6.13 5,14 5.39 4,23 3.76 3.78 3.10 2.84 3.67
20 3,77 4,85 _,14 4,41 4,87 4.06 3,45 3o42 2o87 2o54 3o30
21 3,31 3.98 4,64 4.14 4,42 3,73 3,11 2,98 2.60 2.26 2.93
22 Z.D8 3.44 4.29 3.q§ 3.96 3.33 2.76 2.54 2.29 1.96 2.55
23 2._9 3.06 3o92 3.69 3o55 2.95 2.39 2.15 1.97 1.64 2.17
24 2,17 2,78 3,54 3,39 3,20 2,5Q 2,03 1,83 1,62 1,31 1,76
25 1.89 2.49 3.19 3.07 2.86 2.24 1.69 1.54 1.27 1.00 1.37
26 1.62 2.22 2.87 2.80 2.54 1.91 1.35 1.24 .96 .75 1.04
27 1.36 1,98 2.58 2.55 2.25 1.62 1.04 .93 .71 .55 .78
28 1.13 1.77 2.33 2.31 1.97 1.36 .78 .71 o53 o41 .58
19 .91 1,54 2,09 2,06 1,70 1,13 ,58 .55 .40 ,30 .43
30 .72 1.31 1.83 1.79 1.42 .92 .43 .42 .30 .22 .31
31 .55 1.08 1.52 1.49 1.14 .72 .32 .30 .23 .16 .22
32 .41 .86 1.20 1.16 .86 .53 .23 .21 .16 .12 .16
33 ,30 ,66 ,89 ,84 ,62 .38 ,17 .15 ,1Z ,08 ,1Z
34 ,22 ,48 ,63 ,59 ,43 ,27 ,12 ,11 .08 ,06 ,08
3_ ,16 ,35 ,44 ,41 .30 ,19 ,08 ,08 ,06 ,04 ,06
36 ,11 ,2S .30 ,29 ,21 ,14 ,06 ,06 ,04 ,03 ,04
37 .08 ,18 .21 ,ZO .15 ,10 ,04 ,04 .03 ,02 ,03
38 ,06 .13 .15 .14 .11 ,07 ,03 ,03 ,02 ,OZ .OZ
39 ,04 .09 .10 ,10 ,07 ,05 ,02 ,02 ,02 ,01 ,02
40 ,03 ,06 ,07 ,07 ,05 ,04 ,02 ,01 ,01 ,01 .01

*TPOP,.2 30,31 36,76 44,70 42,37 46,83 44,72 47,25 49,64 48,63 48,85 57,66

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlat_tudes.
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TABLE VII. Continued

(d) Ratio of aerosol extinction at 0.45/_m to aerosol extinction at 1.00 pro, fla,o.45/fla,l.O0

_a,0.45/_a,i.00 at latitude, deg, of -

Altitude,

km -2_, --15o --5o 5, 19o 25, 390 490 55o 69. 59o

10 2,77 2.01 2.30 .71 lo69 2,06 2.32 1,96 1,93 2o18 lo99
13 3.17 2,10 2,46 1051 1,81 2,48 2,37 2,17 2,14 2060 2,59
12 3036 2.17 2.89 2011 2,38 2098 2,41 2,38 2046 2067 3004
13 3.66 2062 3004 1096 2063 2076 2o56 3.08 2072 2089 3035
16 3,61 2.63 3.14 1.89 3,29 3.01 2.76 3.16 2,90 3.06 3.92
15 3,80 3,35 3.04 2.19 3,62 3.33 3.01 3.23 3,01 3,12 3056
16 4,1_ 3,26 _,94 2.63 3,76 3.66 3,24 3o36 3.08 3.18 3,_6
17 4o25 3.62 3o03 2090 3o92 3083 3o39 3.42 3.13 3,20 3o55
18 4,06 3,63 3,28 2oA9 6,22 3,89 3o47 3.64 3.15 3.19 3.52
19 3,78 4,02 3067 3.61 6,71 3.90 3.50 3.64 3016 3o16 3.48
20 3,90 6,07 3086 3.89 6,59 3,90 3.91 3,65 3.19 3.10 3062
21 3,_1 3,99 3,89 3.93 6,40 3.88 3.51 3,46 3,11 3,02 3.39
22 3,20 3°24 3.70 3.39 6.22 3.87 3,91 3,68 3,05 2,93 3029
23 3.16 3,13 3,63 3.33 3,98 3.89 3,59 3.68 3.02 2.87 3.28
?4 3.21 3.17 3.57 3036 3.70 3,91 3,69 3,49 3.04 2.89 3,32
25 3.37 3025 3.54 3.30 3.4fl 3092 3,80 3050 3oll 2.87 3039
26 3o97 3.37 3,53 3.32 3,37 3,90 3.90 3.66 3.26 2.91 3.69
27 3077 3,96 305_ 3061 3,35 3086 3,98 3077 3o36 2095 3.99
28 3097 3074 3059 3,90 3.37 3079 4,06 3.88 3,43 3.00 3065
29 4.16 3,91 3.64 3096 3044 3.78 4.13 4.04 3.90 3007 3.69
30 6036 4002 3072 3o60 3057 3o79 4,19 4020 3098 3,13 3.70
31 4,94 4,19 3085 3,69 3.74 3079 4,27 6024 3.60 3.15 3.68
32 4061 4027 4.03 3,86 3084 3,77 4.26 4,16 3.59 3012 3,63
33 4,59 6,37 4,17 4,02 3,93 3,70 4,08 3,99 3,47 3,04 3,52
36 6o_5 4,64 6o26 6o16 6,00 3o63 3,79 3,79 3036 2089 3,37
35 4,53 6,69 4,38 4o31 6o08 3,97 3,44 3o99 3,22 2,70 3o15
36 4o67 6,69 6o59 4,65 4o19 3050 3,06 3o24 3o01 2065 2,89
37 5,08 6,48 6,82 9.06 6,25 3,36 2,6fl 2.85 2,72 2,17 2.60
98 9.99 4.&7 5,04 5,29 4,19 3.16 2,31 2.61 2.30 1,88 2,33
99 _077 4,42 5,16 9,32 4,03 2090 1.98 2,00 2,08 1.66 2.06
60 5.50 6.27 9.07 9.18 3.79 2.62 1.69 1.66 1.83 1.47 1.74
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TABLE VII. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -

Altitude,

km -25o -19o -9, 50 19o 290 390 49o 55o 6_o 59o

5 271,7 273,3 273,3 273,6 269,6 264,2 294,2 240,9 243,5 241,2 244,6
6 269,_ 267,7 267,6 267,7 263,4 257,7 247,7 243,5 237,2 235.0 238,1
7 25o,1 261,2 261,1 260.8 256,6 250,7 240.8 236,9 230,8 228,9 231,4
6 _'2,? 254,9 254,4 293,9 249.7 244,0 233,9 230,8 225,0 223,7 225,5
9 245,1 247,3 247,2 246,7 242,6 237,6 227,0 224.8 220,0 219,7 220.2

10 238,0 240,2 240,0 230,5 235,6 231,2 222,4 220,7 217,8 218,8 218,1
11 230,0 233,0 232,8 232,3 228,6 225,2 219,4 210,3 218o6 219,3 218,8
12 223,6 229,4 225,2 224,8 221,4 220,0 217,5 218,8 219,9 219,9 219,6
13 216,6 217.P 217,5 217,2 214,6 215,8 216,7 218,5 220,6 220,5 220,9
14 209.Q 210,1 209,6 200,6 208,0 211,8 215,9 218,1 220,9 220,4 220,6
19 205,0 203.6 203,3 203,2 203,4 208,8 215,1 217,4 220,q 220,1 220,4
16 200,6 107,6 107,7 1_7,3 190,1 205,8 214,4 216,8 220,9 219,8 220,2
17 108,_ 104,3 104,6 194,0 197,2 204,1 213,7 216o3 220,6 219,3 210,8
18 200.1 lqb.e 19_,8 196.0 108.2 203.6 213.1 219.7 220,3 218.8 219.3
19 202.4 109.9 199.4 190,0 200.5 204.6 213.2 219.7 220.0 21_,4 218.9
20 206,2 202,_ 203,2 204,1 205,3 207,8 213,9 219,8 219,8 218,1 218,4
21 209,7 206,0 ?06,7 208.6 209,9 210,5 214,6 216,0 219,5 217,9 218,0
2_ 212,6 200,1 200,7 211,7 212,2 212,6 215,9 216,3 219,2 217,7 217,7
23 215,5 212,1 212,7 214,_ 214,9 214,7 216,3 216,6 218,9 217,6 217,3
24 218.4 215,1 215.6 717.7 217.5 216,8 217.3 217,3 218.0 217.7 217,3
25 220,5 217.6 21_,0 219,6 210,3 218.7 218.9 218.7 219.2 218.1 217.9
26 222,6 220,0 220,3 221,4 221,1 220,6 219,7 220,2 219,6 218,5 218,4
27 224,7 222,4 222,7 223,3 223,0 222,5 220,9 221,6 219,9 218,9 219,0
28 226,7 224.0 72_,1 225,1 224,8 224,4 222,1 223,1 220,3 219,3 219,6
29 228,8 227,3 227,4 227,0 226,6 226,3 223,3 224,6 220,7 219,7 220,2
30 230,9 229,7 229,R 22_,8 228,4 228,2 224,5 226,0 221,0 220,2 220,8
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TABLE VII. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -

Altitude,
ks -25o -15, -5o 5o 15o 25o 35, 45o 55o 65o 55o

31 233.0 232.2 232.2 230.7 230.3 230,1 225,8 227.5 221.7 221,1 221,9
32 234oQ 234.5 234,6 233,2 232,8 232,3 228,0 229,3 223,2 222,6 224,4
33 236,6 236,8 237,0 235,9 239,5 234,5 230,3 231,2 224.7 224,2 226,q
34 238,4 23o,1 239,4 238o6 238o2 236o7 232o6 233o0 226o2 229,8 229,4
35 240,2 241o4 241o9 241o3 240o9 238,9 234o8 234o8 227o8 227,3 231,9
36 241,9 243.7 244.3 244.0 243,6 241,1 237,1 236,7 22Q,3 229,0 234,2
37 244,1 246,4 247,1 246,8 246.3 243.5 239.3 238,8 230,9 230.6 236,3
38 246,5 249,3 250,0 249,7 249,0 246,0 241,4 240,Q 232,5 232,3 238,4
39 24q,0 252.2 292.9 252.5 251.7 248.4 243.6 243.0 234.1 234.0 240.9
40 251.4 255.1 295.8 299.4 294.4 290.9 245.7 249.1 235.7 235.7 242.6
41 253.q 25R.0 258,8 258.2 257,1 293,3 247,9 247.2 237.3 237.4 244,7
42 256.3 260.9 261.7 261.1 259.8 255,8 250,1 249,3 239.0 239.2 246,8
43 25,.7 263.8 264.6 263.9 262.4 258.3 251.9 291.1 241.0 241.1 248.9
44 260.2 264,9 265,7 265.1 263,6 259.5 253,4 252.7 242.9 243,1 290,2
45 261.4 265.8 266.6 266.0 264.7 260.7 255.0 254.2 244.q 245.1 251.9
46 262.6 266,7 267,5 266,9 265,7 261,9 296,5 255,6 246,9 247,0 293,6
47 263,8 267,6 268,4 267,8 266,7 263,2 258,1 257,4 248,6 248,6 295,3
W8 265,0 269,5 269.3 268,7 267,7 264,4 299,2 298.5 249,4 249,4 255,8
49 265,9 268,8 269,5 266,9 268e0 264,6 25qe3 258,9 290,3 250,2 296,1
50 265.2 26R.2 268.9 _68.3 267.5 264.2 259.4 298.6 251.1 251,1 256.4
91 264.6 267,7 268,2 267,8 267,0 263,9 299,4 298,7 251,9 291,9 256,7
52 264,? 267.1 267,6 267.2 266,5 263,6 299,5 258,8 252,7 252,7 297,0
53 263,8 266.6 267,0 266,6 266,0 263,3 299,5 298.9 253.6 253.6 257,3
54 263.4 266.0 266.3 266.0 265.4 262.9 259.6 299.0 254.4 254.4 297.6
5_ _62.o 269.4 265.7 265.5 264.9 262.6 259.6 259.0 259.2 295.3 257.9



TABLE VII. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,kme at latitudeedeg, of -

l_e88_ree

mbar
-25, -15o -50 5. 15, 25. 35. 45o 55, 65. 55.

1000.0 .12 .10 .09 .09. 015 ,15 o14 .15 010 ,11 .14
650.0 1.52 1.51 1.50 1.50 1.54 1.52 1.47 1,46 1.36 1.35 1.41
700.0 3,15 3,15 3.14 3.15 3.17 3.12 3.02 2.97 2.84 2.81 2.90:
500.0 5,87 5.08 5.88 5,8r 5.87 5,77 5,57 5049 5,30 5025 5.37
400,3 7,59 7.61 7.60 7,61 7,56 7.43 7.18 7.07 6.64 6.78 6.92
300.0 9,68 9,73 9.72 9,72 9.64 9,46 9.14 9,01 8.75 8,67 6,82
250,0 10,94 11,00 10,99 10,99 10.89 10,70 10,33 10,20 9,92 9,84 9,99
200.0 12.42 12.48 12.47 12.47 12,36 12,16 11,77 11,64 11,34 11.28 11.42
150,0 14,23 14.30 14,28 14.26 14.16 13.98 13.61 13,49 13.21 13,14 13.29
100,0 16,63 16.68 16.67 16.66 16,54 16,45 16,18 16,09 15.84 15,77 15,92

70,0 18.71 18.76 18,72 18.71 18.66 18.5 _ 18.40 18.34 18,14 18,05 10.22
50.0 20,75 20,77 20,73 20,71 20.67 20,6_ 20,52 20,48 20,31 20.21 20,38
30,0 23,97 23.94 23.91 23.91 23.88 23.84 23,77 23,73 23,61 23.48 23,65
10,0 31,32 31,22 31019 31.18 31,17 31,09 30094 30*95 3q.75 30056 30*73

5.0 36.41 36.21 36.15 36.20 36.20 36.21 35.87 35.81 3_.44 35*25 35.44
2,0 43,25 43,13 43,10 43,13 43,10 43,01 42.49 42,40 41077 41,56 41094
1,0 48,55 48,56 48,55 48,54 48,52 48,33 47,75 47,65 46.60 46,59 47,18

.4 55066 55,81 55.84 55.60 55.69 55,33 54,67 54,60 53,57 53,34 54.10
TROPe 16.17 17.02 17.09 16.97 15078 13,60 10,68 10.37 9042 9,10 9.51
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TABLE VIII. SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10QLATITUDE BANDS FOR APRIL 1979

(a) Aerosol extinction at 1.00 _m, _a,].OO

_,I.00' 10-4 km-I, at latitude,deg, of -

Altitude,
km 450 35o 250 15o 50 -5o -15o -25. -35. -450 -55o

5 21000 25,21 14004 11098 10007 11051 6088 10035 5079 4,80 8026
6 15,87 17,28 8,94 9,64 8,11 12,23 8,95 9.77 13,80 6,56 7,13
7 11,71 12.76 10,52 7.80 6.64 7.85 8,15 8,43 7,07 6,63 3.56
8 11,67 T*,16 8,57 5,84 25081 7,13 10,32 9,22 5057 4,22 2,39
9 8,81 13,68 9,00 4,12 29,24 8,83 3,71 5068 3,84 3,62 1098

10 9,07 11,19 8,24 3,14 1_,79 6,44 2o77 6,60 28,70 3,18 2,37
11 5,58 7,15 6,59 3o41 23,05 6,96 7,56 7,28 9,16 3,12 2066
12 3032 4,54 6.21 3.69 21.52 5,64 10,74 4,30 3,37 1,99 2,39
13 1,77 3.62 4008 3,52 16,64 3,98 7085 2,18 2006 2,04 lo61
14 lo40 2063 2.14 2056 21.78 4.11 4045 1.98 lo32 1.51 1.39
15 1.32 1,56 lo49 2.37 15084 7.37 4o19 1.32 lo07 1.25 1,38
16 1.26 1.17 1,14 3.15 13059 16,88 4,09 1,14 1,07 1,25 lo39
77 1,21 1,15 1,08 2,00 6002 6,09 4,66 1,18 1,08 1,25 1,36
!_ 1.1S 1,15 1.07 1.38 2.76 1.68 2.37 1.07 1,14 1,23 1,30
19 1,10 1,14 1,10 lo13 1.30 lo23 lo33 lo15 lo17 1.12 1,16
20 1,03 1,08 1,09 1,05 1,11 1,08 1,15 1,13 1,09 098 099
21 ,95 ,98 1,03 1,00 1.10 1,13 1.16 1001 ,93 o81 ,78
22 ,86 .92 ,93 ,94 lo09 1,08 1,07 o91 ,79 ,65 ,60
23 .73 ,83 ,83 ,Sq 1.02 1,03 .97 ,80 .63 .49 ,45
24 ,58 ,67 ,72 ,83 ,91 ,95 ,88 067 ,48 035 032
2_ ,44 o51 ,64 ,81 ,89 ,f19 ,82 .59 ,40 ,27 .24
26 ,30 ,38 ,54 ,74 .84 ,82 ,75 ,49 ,32 ,20 ,17
27 ,22 ,31 ,47 067 077 075 ,68 038 024 ,14 ,12
28 .16 ,24 .41 ,58 ,69 ,68 ,61 ,34 .18 ,10 ,09
29 .11 ,18 ,36 .49 ,62 ,61 ,56 ,30 ,13 ,08 ,07
30 .08 o13 ,29 ,39 ,55 ,55 ,47 ,25 .10 ,06 ,05
31 ,06 .09 ,20 ._8 .44 ,46 ,37 ,20 ,07 ,04 ,04
32 ,05 ,07 ,14 o19 ,29 ,33 ,25 o14 ,06 003 ,03
33 .04 ,05 ,10 ,14 .21 ,22 ,18 .10 ,04 ,03 ,02
34 ,03 ,04 ,07 ,10 .14 .15 .12 ,07 ,03 .02 002
3_ .03 ,03 .0_ .07 ,09 ,10 008 005 ,03 .02 ,01
36 ,02 ,03 .03 .05 .06 ,06 .06 .04 .02 .01 .01
37 .02 ,02 .03 003 004 ,04 006 ,03 .02 001 .01
38 ,02 ,02 .02 ,03 ,03 ,03 ,03 ,02 ,02 ,01 ,01
39 ,01 .01 ,02 ,02 ,02 ,02 ,02 ,02 ,01 ,01 ,01
40 .01 .01 ,02 ,02 .02 ,02 ,02 ,01 .01 ,01 ,01

*TPOP,.2 15,12 12.89 I1,09 10033 11,80 11,56 11,09 10,69 11010 12071 13.63

*This row of data gives the optical depth in units of 10-4 at 2 km above the
tropopauseat the indicated latitudes.
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TABLE VIII. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 _m,/_a,l.OO/_m,l.O0

_,I.0_,Io00 at latitude,deg, of.-
Altitude,

km 45. 35. 250 15, 50 -5, -15o -250 -350 -450 -550

5 4,33 5o15 3,29 2o97 2o69 2,90 2,12 2074 lo94 lo74 2034
6 3.77 4,07 2.58 2075 2,49 3025 2064 2078 3048 2o19 2027
7 3,29 3,54 3.14 2057 .79 2.59 2066 2070 2o40 2o31 lo70
q 3,5_ 4o16 2o91 2o31 7003 2,6 3029 3,05 2024 lo93 lo53
0 3020 4039 3024 2003 8033 3023 lo93 2043 lo96 lo92 lo51

10 2.43 4,12 3.30 1088 _030 2,79 lo77 2007 9032 1091 1069
11 2.82 3,24 3007 2009 8035 3o21 3.43 3027 3076 2002 lo90
12 2,22 2,62 _,21 2,32 _,52 2097 4,84 2053 2023 1,75 lo92
13 lo78 2048 2o61 2039 7064 2o58 4oll lo88 lo86 1089 lo73
14 1,73 2.23 1,08 2o16 10o85 2o87 3o00 lo95 1o64 lo77 lo75
15 1081 1086 1,79 2022 9032 4,79 3o19 lo72 lo61 lo76 1087
)6 1,90 lo78 1.71 2,87 9.01 10098 3043 lo73 lo72 lo89 2002
17 2,01 1,90 1.79 2,38 5.13 5o19 4,28 lo87 1.85 2o05 2,17
lS 2o15 200_ lo92 2o14 3023 2,39 2094 lo95 2006 2,20 2030
19 2026 2022 2013 2.13 2.31 2023 2033 2020 2027 2028 2036
20 _o38 2,37 2,34 2028 2035 2o31 2039 2040 2.39 2030 2035
21 2049 2,4_ 2053 2048 2,61 2064 2068 2049 2040 2026 2025
22 2,57 2,64 2,63 2065 2,90 2087 2084 2059 2039 2.18 2,12
23 2.5_ 2074 2072 2085 3oll 3o12 2,99 2,63 2030 2005 lo99
24 2045 2065 2076 3005 3024 3032 3o14 2063 2o17 lo87 lo83
25 2,2_ 2049 2084 3034 3,57 3058 3036 2069 2o15 lo78 lo70
26 _005 2,31 2,_2 3052 3086 3,79 3052 2062 2007 lo69 lo59
27 1,90 2022 2,86 3068 4,05 4o01 3o71 2050 lo96 lo58 lo50
28 lo76 2,14 2.90 3o71 4020 4o21 3,84 2057 1,83 1.49 lo44
29 1o63 1,98 2.94 3.66 4o40 4034 4002 2o61 lo71 lo42 lo37
30 lo54 1,AO 2o81 3,45 4050 4,53 4000 2056 lo61 1,36 lo32
31 lo48 1,67 2,47 3,OR 4o21 4043 3,75 2042 lo53 lo32 1029
32 1.44 1.57 2.23 2o67 3.50 3084 3o18 2.18 1047 lo20 lo26
33 1.41 1.50 2,00 2036 3.08 3.23 2.76 1099 1,42 lo26 lo24
34 1041 lo46 1,79 2oll 2064 2,78 2,39 lo82 lo38 lo25 loZZ
3_ lo41 1.43 1064 1,91 2025 2.34 2010 lo68 1,36 lo24 1021
36 1.41 lo41 1,54 1,75 lo96 2.00 1089 lo58 1.35 lo24 lo21
37 lo40 lo39 1.48 1.64 1.77 lo77 lo74 1.50 lo35 lo24 1022
38 lo40 1,3_ lo44 lo56 lo63 1.63 1.63 1.44 lo35 1.26 lo24
39 1,39 1,37 1.44 1,51 lo53 1,52 lo54 lo41 lo36 1,27 1.26
40 lo39 1,37 1,4_ lo49 1,47 lo45 lo48 lo40 lo36 lo29 1028
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TABLE VIII. Continued

(c) Aerosol extinction at 0.45/Lm,/_a,0.45

_a,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

km 45o 3_, 25. 15. 5. -5, -15o -25o -35. -45, -550

10 21.12 28.70 22.89 9.94 50.39 13.37 12.04 7.27 41.11 8.06 7.78
11 14.02 1R.47 1_.40 q.22 40.28 13.09 15099 7.62 21.54 6072 6.40
12 10.29 12."8 14.70 9.60 32.20 12.81 18.41 7.22 6.71 5.34 5.47
I? 7.27 q.27 10.72 9015 23094 12.55 15.52 5.64 5045 4%40 4.6q
14 5.76 6.87 8.00 8.RO 26.63 11.44 12.1A 6.18 4052 3.84 4.30
15 5.09 5.33 6.06 8.10 26.42 15.84 10.78 5.18 3.85 3.62 4o15
lb 4.70 4.55 4.Q9 7.69 20.21 15.96 8.83 4062 3.70 3.61 4.11
17 4.4_ 4.27 4.47 6.93 13.46 12.74 10.64 4.33 3.76 3.66 4005
18 4,29 4.19 4.32 6,08 9,37 9,13 8.01 '010 3.88 3,64 3,88
19 4.07 4.13 4.25 5,34 b.74 6.55 6.00 4.10 3o91 3.46 3o56
20 3.7R 3.97 4.0Q 4.73 5.18 5.05 4.87 3.92 3073 3.1Z 3o10
21 3.43 3.72 3085 4.23 4.32 4.27 4.27 3.60 3.34 2068 2057
2? 3.04 3.39 3.50 3.79 3.86 3.79 3.84 3.21 2085 2020 2004
23 ?.62 _.00 _.12 3.38 3.43 3.38 3042 2078 2.33 1.74 1.57
24 2o16 2.53 2.75 3.04 3.08 3o10 3.05 2.37 1.87 lo34 1.16
25 To71 2.06 2.41 2079 2090 2.98 2.82 2003 lo53 lo03 .85
26 1.2Q lo64 2.10 2.57 2.78 2084 2.62 1.74 1.25 079 .63
27 095 1.30 lo82 2.34 2o63 2.6_ 2.43 1.48 1o00 060 .,6
28 .69 1.01 1.56 2.09 2o41 2.44 2.23 1.30 079 .45 034
29 o51 077 1.34 1.81 2018 2,23 2001 1.13 ,62 034 ,25
30 .38 ._8 1.13 1.52 1.93 2.03 1.74 .97 048 .25 olq
31 0?8 .43 089 lo21 1.62 1.76 1.43 .80 036 o19 o14
32 o21 .32 .67 .92 1.26 lo43 1.10 ,62 027 .14 .10
33 .1_ o24 .49 .67 092 lo07 080 046 020 .10 .07
34 ,ll .17 03_ .48 .65 076 .56 .33 ,15 .07 005
35 .OR .13 .25 034 .45 .53 039 .24 011 .05 .04
36 .0_ .09 .18 .25 .31 .37 .28 .17 .08 004 .03
37 00_ 007 .13 .18 .22 026 020 .12 006 .03 002
38 .04 .05 .09 .12 ,16 .18 .14 .09 .04 .02 .02
39 .03 .04 .07 .09 .11 .13 .10 .06 003 .OZ .01
40 .02 .03 .05 .06 .08 .09 .07 005 003 .01 .01

*T_OPe+2 57001 48.03 _2.q_ 41.05 44.59 44.15 41.81 38099 39089 38065 42004

*Tnis row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE VIII. Continued

(d) Ratio of aerosol extinction at 0.45 _m to aerosol extinction at 1.00 ;umr fla,O.45/fla,l.O0

_a,0,45/_a,1,00__at latitude,deq, o£ -
Altitude,

km
450 350 25o 15o 50 -50 -15o -250 -350 -*50 -550

10 3.06 2070 2049 2.70 1.46 2004 1084 lo98 2064 2027 3033
11 2.7* 2060 2.85 2o81 1060 2026 2039 2047 2056 2o41 2o89
12 2o91 2.71 3.15 3.22 lo72 2046 2.71 2065 2050 2o47 2o64
13 3o15 3002 3020 3033 2023 2069 2078 2075 2062 2o52 2064
14 3048 3.23 3050 3056 2o19 2074 2086 3006 2096 2o62 2075
15 3.72 3034 3,75 3060 2o34 2048 3oll 3o41 3o12 2073 2087
16 3o71 3.41 30R7 3085 2063 2060 3026 3067 3o31 2o81 2095
17 3066 3o57 3093 4007 2065 2o95 3o38 3o78 3o38 2o95 2o99
t8 3.68 3.67 3.95 4027 3o27 3038 3065 3073 3043 3005 3005
19 3068 3.70 3090 4042 3076 3093 3092 3067 3048 3o15 3oll
20 3067 _073 3082 4040 3098 4o31 3092 3.60 3.53 3.23 3.17
21 3.63 3.76 307_ 40?3 3.88 3o91 3078 3055 3.59 3030 3023
22 3.61 3077 3.77 4003 3059 3058 3064 3054 3064 3037 3o31
23 3.64 3077 3078 3o81 3040 3036 3.52 3.50 3068 3046 3037
24 3,73 3083 3080 3o61 3o26 3o28 3043 3045 3072 3o58 3040
_5 3085 3.97 3.83 3.51 3.27 3037 3045 3.48 3082 3070 3045
26 3.96 ,.14 3089 3049 3035 3.46 3o51 3054 3o91 3o81 3.50
?7 4004 4,22 3093 3052 3045 3,52 3057 3065 4003 309* 3055
_8 4010 4024 3o91 3o61 3049 3057 3.64 3078 4._3 4oll 3o61
29 6o18 *,2P 3o95 3,75 3053 3065 3069 3085 4,60 4023 3064
3_ 4027 4038 4o12 3096 3063 3078 3078 3097 4069 *.25 306t
3t 4o27 4.50 4.32 4.21 3082 3097 3094 4o14 4078 4016 3052
32 6.10 4.53 4.49 4046 6006 6024 6o16 6032 6072 3097 3.38
33 3079 4,43 *062 4,65 4o25 4o51 4o31 4043 'o51 3069 3o18
34 3o41 4,19 4o75 4o74 4038 4o73 4o39 4044 4o17 3036 Zo91
9_ 300_ 30_3 4o86 4o78 4053 4097 40'8 4o43 3075 3000 2.63
36 2.71 3043 4,85 4079 6080 5o31 4058 4037 3030 2065 2034
37 2.45 3.02 4067 4072 5o10 5067 4062 4.23 2.89 2032 2008
38 ?026 ?.68 4.32 4049 5023 5.94 4054 4.00 2,56 2004 lo85
39 2008 2.38 3.89 4o13 5o13 5092 4032 3.68 2.33 1.82 1.73
40 1.8_ 2.09 3.45 3o67 4082 5063 4007 3o31 2o18 lo67 lo67
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TABLE VIII. Continued

(e) Temperature

_mperature, K, at latitude, deg, of -

Altitude,

km
4% 35. 250 15o 5o -50 -15o -250 -35o -45. -55o

oo_eoeoe Jee_ag ugioeN_e° g

5 253.3 26307 26907 273.0 273.7 273.7 27204 26706 26301 25409 25008
6 24607 25702 263.4 26700 26800 26800 26606 26104 256,7 248,3 Z4400
7 230.6 25000 25603 26005 261.6 26105 26001 25405 24901 24101 23609
8 23207 24207 24902 25308 25500 25407 25303 24707 24200 23406 23009
9 22508 23504 24200 246,7 24801 24704 24602 24100 23501 220.3 22500

10 22005 ?28,0 23500 23906 24101 24002 23903 23404 22804 22209 22007
11 21600 22104 22804 232.4 23307 23301 232.4 22801 222.6 21907 21808
12 216.9 21600 22108 22500 22508 225,9 225.4 22200 21708 217,8 217,7
13 21702 21304 21601 717o7 21800 21805 21005 217,2 215.7 21703 21704
14 21703 211.2 210.9 210,4 21002 211,0 21105 21209 213,9 21608 21702
15 21700 21005 _0702 20404 20400 20406 20509 210.0 212.9 216.3 217,0
16 21608 20007 20308 199.0 19804 198.8 200.8 207.4 212,0 21508 21606
17 216,3 209,0 201,7 19507 195,3 19503 19709 20601 211,9 21509 21609
18 215.7 20805 20104 19702 19704 19707 19908 20609 21204 21601 217.1
19 21505 20900 20206 19906 20003 20004 20201 208.1 21303 216,5 21702
20 21506 21008 20701 20502 20505 20403 20506 21006 214.6 21609 21703
21 21_09 21207 21102 21001 210o2 20801 20901 21300 21600 21704 217,5
22 21603 214.7 21401 213,2 21302 21103 21202 215,3 217,5 21601 217,7
23 21606 216,7 217,0 21602 21603 21405 215,4 217.7 21809 21807 21708
24 217o? 21807 21909 21903 21903 21708 21805 22001 220.4 21903 21801
25 21805 220.4 2210_ 22100 22101 22002 22007 22108 221.7 22001 218.5
26 21008 22200 223,3 22207 22209 22206 222.8 223.4 22300 22008 21808
27 _7101 22307 224.9 22404 22407 22500 224,9 225,1 22403 22106 21902
28 22203 22503 22605 22601 22605 227.3 227,1 226.7 22506 222.3 21906
29 223,6 22700 22803 227.8 228.3 22907 22902 22803 22609 22301 220,0
30 22409 22806 73000 229.5 230,1 23201 23103 23000 22801 22300 22003
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TABLE VIII. Continued

(e)Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km
450 35, 25o 15o 50 -50 -15o -250 -350 -45o -55o

31 226o3 23003 23107 23102 231o9 234o5 233o5 231o6 22904 22406 220o9
32 228,9 232o3 23307 23305 234o3 23607 235o3 233o1 23007 225o8 222ol
33 231o6 23405 23509 23600 237.0 238.6 237,0 23405 232,1 227o2 223o2
34 2340? 23607 23800 23805 239,6 24006 23806 23509 23304 22803 22404
35 236,g 23fl,9 240,2 241,0 24203 242,6 24002 23703 23408 22906 22905
36 23Q05 24101 24203 243,5 245.0 24406 24109 238,8 23601 23100 227,0
37 241,9 243,4 244.6 246,0 24707 24609 243,9 24006 23800 23207 228*7
38 _4402 24_,7 24700 24806 250,3 24905 246.4 242,8 24000 23405 23004
39 24606 _48,0 249,3 25101 253,0 25202 24808 2*500 24201 236,3 23201
40 248,q 250,3 251,7 25306 255,6 25408 25102 24701 244,1 236,0 23306
41 251,3 252.6 25401 256,1 25803 257.4 25306 24903 246.1 23908 235.5
42 2_306 254,8 25604 25807 260,q 260,0 256,1 25105 24802 241o6 23703
43 255,5 257.1 2_8,8 26102 26306 26207 25805 25307 25001 24304 239,4
44 2_60q 2580_ 26004 2620R 26502 26403 26001 255,3 25107 24503 241,4
45 2_P02 25907 2610_ 263,8 26601 26502 26103 256,7 253,4 24702 243,5
46 259,6 261,0 26207 26408 26609 26601 26205 25802 25500 24901 24505
47 260,q 262,3 2630Q 265,8 267,6 267,0 26307 25q06 25606 25100 24702
48 762,1 263,6 26500 26608 268.7 267.9 26409 261,1 25802 25109 24801
49 26200 26309 265,7 267,4 26903 268,6 26505 26106 25803 25204 24q,1
50 261,8 263,6 265,3 26700 26007 26801 26502 26105 25804 25300 25000
51 261,6 26304 26409 26605 26801 267,5 26408 26103 25805 253,6 25100
52 26105 26_,1 264,5 266,0 26705 26700 26404 26102 258,7 25402 251,9
53 _61,3 26208 264,2 265,6 26609 26604 26400 26101 25808 25408 25209
54 261,2 26206 263,_ 26501 266,3 2650q 26307 26100 2500q 25504 25306
55 761o0 262,3 263,4 264,6 265,7 26503 263,3 26009 25900 255,9 25408
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TABLE VIII. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,km, at latitude,deg,of -
Pressure,
mbar

45. 35. 25. 15. 5. -5. -15. -gS. -35. -45. -55.

I000.0 .12 ,15 .13 .I0 .08 .08 .11 .12 .12 .07 .01
850.0 1.44 1.51 1.53 1.51 1.49 1.50 1.51 1.51 1,48 1,38 1,31
700.0 2.9_ 3.10 3.16 3.16 3.14 3.15 3.15 3.13 3,07 2.g3 2.84
500.0 5.53 5.74 5.85 5.89 5.88 5.88 5.87 5.80 5.71 5.49 5.37
400.0 7.13 7,40 7.55 7.61 7.61 7.62 7.60 7,49 7,37 7,10 6,96
300.0 9,09 9,43 9,62 9.72 9,73 9.73 9,70 9,55 9,39 9,07 8,90
250.0 10.27 10.64 10.87 10.99 11.01 II.01 10.97 10.80 10.60 10.27 10.09
200.0 11.70 12.0_ 12.33 12.47 12.49 12.49 12.45 12.27 12.05 11.71 11.52
150.0 13,54 13.88 14,15 14.29 14,31 14.31 14.27 i%,09 13.86 13,54 13.36
i00.0 16.13 16.3q 16.59 16.68 16.69 16.71 16.69 16.58 16.%-0 16,13 15.95
70,0 18.38 18.57 18.70 18.76 18.75 18.79 I_.79 18.7_ 18.63 18.40 18.23
50.0 20.51 20.64 20.73 20.78 20.78 20.81 20.82 20.84 20.76 20,55 20.3_
30,0 23.76 23.88 23.97 24.01 24.02 24.02 24.05 24.11 24.0% 23,83 23.66
10.0 30.92 31.18 31.33 31.35 31.37 31.40 31.%2 31.47 31.36 31,03 30,77
5,0 35._i 36,27 36.50 36,50 36,47 36.51 36,52 36.45 36.21 35,74 35,36
Z,0 42,51 43,05 43.35 43,41 43.44 43.45 43,35 43,16 42,81 42.15 41,62
1.0 47.87 48.3_ 48.66 %8.77 48.84 48.85 48.66 48,41 48,03 47.23 46.62
•4 54,88 55.3_ 55.70 55,89 56,08 56.04 55,77 55,47 95,04 54.11 53.43

TROP. 10.58 12.56 14.75 16.72 16.92 17.12 16.97 14.80 12.63 11.16 10.60
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SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR MAY 1979

(a) Aerosol extinction at 1.00 _m, _a,l.00

_a,1.00'10-4 km-I, at latitude,deg, of -
Altitude,

km -45, -35, -25, -15° -5.

5 3,94 5.33 6,91 5,88 10,46
6 3,14 3.81 7,36 4,54 11,63
7 3,17 3,22 6,55 3,87 13.15
8 3.71 2,46 0.03 7,09 11,94
9 2,65 2,24 4,79 4,96 9,70

10 2o95 3,45 3,06 3,90 7,14
11 2.39 2,58 3,51 4,09 8,99
12 2,59 1°74 4,57 4,91 6,20
13 Z,18 1,58 3,58 6,66 4,68
14 1,32 1.35 4,38 9.54 7.81
15 1.28 1,20 2,43 8.41 11,38
lb 1,29 1,16 1,40 7,58 B.O2
17 1,32 1,18 1,25 5.49 3,49
18 1.30 1,21 1,17 ;',55 3.0; )
lq 1.20 1,21 1.19 1.43 1.55
20 1.015 1,12 1.19 1.:'5 1.34
21 ,90 .98 1°07 1.14 1.18
22 ,72 .85 ,92 1o00 1.12
23 ,56 ,73 ,82 .98 1,04
24 ,43 ,50 .70 .Sq .94
25 ,31 ,47 ,SQ ,79 °Ql
26 ,24 ,36 .50 ,71 ,84
27 .18 =8 .44 ,65 ,78
28 ,13 .2', °38 ,57 °73
29 ,10 °19 ,29 ,51 ,66
30 ,07 ,14 ,21 ,40 ,55
31 ,05 .10 ,15 ,2b .36
32 .04 ,07 .11 ,18 .23
33 ,03 ,05 ,08 ,12 ,15
34 ,02 ,04 ,05 ,08 ,09
35 .02 ,03 ,04 ,06 ,06
3b ,,02 ,02 ,03 °04 ,04
37 ,01 ,02 ,02 ,03 ,03
38 ,01 ,01 ,02 ,02 ,02
39 ,01 .01 ,01 ,02 ,01
40 ,01 .01 ,01 ,01 ,01

*TROP,.2 12,T3 11.92 10.09 11,47 12.86

*This row of data gives the opticaldepth in units of 10-4
2 km above the tropopauseat the indicatedlatitudes.
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TABLE IX. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 _um, _a,l.OO/_m,l.O0

_a,1.00/_m,1oO0_. at latitude,deg, of -
Altitude,

km
-45. -35, -25. -15. -5.

5 1,6Z 1,85 2.13 1,97 2,76
6 1.56 1,67 2.35 1.83 3.11
7 1.63 1,64 2.31 1,79 3,69
8 1.84 1.54 2.36 2.65 3,70
9 1.66 1.55 Z.19 2,24 3,45

10 1,83 1.98 1.86 Z,lO 2,98
11 1,77 1.8Z 2.13 Z.30 3,93
1Z 1.97 1,64 2.60 2,73 3,17
13 1.94 1.67 2.46 3,7Z Z.87
14 1.68 1.66 Zo98 5.1Z 4,64
15 1.77 1.69 2.27 5.34 6,91
16 1,91 1,78 1.86 5._2 5,67
17 Z.09 1.93 1.91 4.73 3.34
18 2.25 2.12 2.01 3.04 3.50
19 2.35 2.31 2.23 2.43 2,55
ZO 2.40 Z.43 Z.46 Z.50 2,61
21 Z.38 2.47 2.56 2,65 2,70
22 2.30 2.50 2,60 2.84 2,93
23 2.18 2.5Z 2.70 3.01 3,13
Z4 Z.05 Z.4_ Z.70 3.16 3,30
25 1.91 2.33 2.69 3,27 3,b0
26 1.80 Z.18 2,69 3.38 3.83
27 1,70 2.10 Z,TZ 3.59 4.11
28 1,62 2,08 2.73 3.66 4.40
29 1,54 2.03 2.58 3.79 4.60
30 1.46 1.87 Z.34 3.55 4,47
31 1.38 1.71 Z.09 Z.93 3.6Z
32 1.33 1,60 1,91 2.52 Z,99
33 1.30 1.50 1.76 2.23 2.5Z
34 1.Z7 1.44 1.63 1.98 Z,IO
35 1.26 1.40 1,5Z 1.79 1.8Z
36 1,26 1.36 1,45 1,63 1,63
37 1.26 1,33 1.39 1.SZ 1,_0
38 1.28 1.31 1.35 1.43 1.41
39 1.30 1.30 1,3Z 1.37 1.35
40 1,33 1,30 1.Z9 1031 lo30
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TABLE IX. Continued

(c) Aerosol extinction at 0.45/lm, _a,0.45

_a,0.45'10-4 km_I, at latitude,deg, of -
Altitude,

km
-45. -35. -25_, -15. -5.

10 7.34 9,56 6,79 8.76 29.99
11 6.05 7,37 7.43 9,76 22.44
IZ 5.16 6.13 8.07 10,78 19,88
13 4,67 5.41 7,90 12.06 18,34
14 4,23 4,85 7.93 12,19 17,99
15 4,06 4.44 7.23 14.15 20.12
16 4.07 4.25 6.32 14o65 15.65
17. 4,09 4.19 5.76 IZ.88 13.03
18 4.01 4.18 5.38 9.96 12.80
19 3.76 4.08 5.07 7,46 9.79
20 3.38 3,84 4,72 5.79 7.57
21 2,92 3.47 4.24 4.69 6.04
22 2,44 3.01 3.65 4.01 4.99
23 1.95 2.51 3.05 3.54 4.17
24 1.51 2.06 2.51 3.17 3.55
25 1.16 1.70 2.12 2.90 3,19
26 .89 1.40 1.81 2,64 2.93
27 .69 1,1b 1.55 2.38 2.70
28 .53 ,9b 1.32 2.12 2.50
29 .41 .78 1.09 1.83 2.29
30 .31 .62 .86 1,47 2.00
31 .23 .47 .66 1.11 1.b0
32 .16 .34 ,49 .80 1.18
33 ,12 .29 .36 .57 .83
34 .09 ,18 .25 .40 .57
3_ .06 .13 ,18 ,28 .39
3b .05 .10 .13 .20 .28
37 .03 .07 .09 .14 .20
38 .02 ,0_ ,07 .10 .14
39 ,02 .04 .05 ,07 .09
40 ,02 .03 .03 ,05 .06

*TROP..Z 41.03 42.87 39.96 46.42 57.43

*This row of data gives the opticaldepth in units of I0-4
2 km above the tropopauseat the indicatedlatitudes•
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TABLE IX. Continued

(d) Ratio of aerosol extinction at 0.45 #m to aerosol extinction at 1.00 pm, fla,O.45/fla,l.00

_a,0.45/_a,1.00 at latitude, deq, of -
Altitude,

km --45o --35. --25. -I_. -5o

10 3.57 2.97 2.57 2.7Z 3.Z2
11 3.06 2.91 2.97 2.95 3.18
12 2.73 3.08 3.36 3.17 3.67
13 2.67 3.27 3.46 3.31 3,65
14 2.74 3,42 3,67 3,16 3,50
15 Z.91 3.50 3.78 3.24 3.60
16 3.06 3.53 3.97 3.42 3,66
17 3o10 3o53 4,26 3.80 4.15
18 3.13 3.49 4.41 4.18 4.59
19 3.17 3,48 4,29 4,23 5,09
20 3.21 3,50 4.14 4.25 5,25
21 3.27 3.54 4,01 4.03 4,91
22 3,35 3,54 3,90 3,75 4.44
23 3,41 3.49 3,73 3,61 4,03
24 3,46 3.48 3,57 3.58 3.69
25 3,54 3,62 3.55 3.64 3,54
26 3.65 3.82 3.60 3.69 3047
27 3,74 4,00 3,67 3,71 3,44
28 3.83 4.13 3.78 3.71 3.45
29 3.93 4.24 3.92 3.72 3.56
30 3,97 4.41 4.11 3,78 3,82
31 3,95 4.58 4.34 3.98 4,20
32 3,87 4,63 4,45 4.23 4,63
33 3.70 4.54 4,43 4,36 5,00
34 3.45 4.39 4.37 4.41 5.38
35 3.16 4,23 4,31 4,49 5,90
36 2.86 3.99 4.19 4.57 6.43
37 2.54 3,67 3.9B 4,58 6,73
38 2,21 3,27 3,71 4,50 6,76
39 1.92 2.91 3.42 4.31 6.54
40 1,72 2.61 3.12 4,06 6.13
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TABLE IX. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -
Altitude,

km -45, -35, -25. -15, -5,

5 256,7 262,0 269.6 273.6 276,0
6 250,0 255.4 263.7 267.5 268,3
7 242.5 248,0 256.8 260,8 261.7
8 235,7 241.0 269.9 253.9 255.0
9 229.1 236.3 243.1 266.9 248.0

10 223.1 228,0 236.3 239,9 241,0
II 219,1 222.7 229,6 232.8 233,7
12 216.9 218,4 222.6 225.6 Z25o9
13 216.6 216,4 216.5 218,1 218.3
16 216.5 21_,6 210,8 210.9 210.9
15 216,4 213,_ 207.3 205,3 204,9
16 216,4 212,3 204,2 200,3 199,6
17 216,6 212.1 202,8 197.4 196,2
18 216,8 212,5 204,0 199.3 198,0
19 217,1 213,2 205,7 201.7 200,3
20 217,4 216,4 208,7 205.5 204,7
21 217,7 215,7 211.6 209.2 209.0
22 218.0 217,0 216.3 212.3 212.1
23 218.4 218,3 216.9 215,6 215.3
24 218,7 219.6 219,6 218,4 218,5
25 219o2 220,7 221,_ 220,7 220,6
26 219.7 221.7 223.1 223,0 222,7
27 220,2 222.8 224,8 225.2 224,8
28 220,7 223,9 226,5 227,5 226,9
29 221,2 226.9 228,2 229,7 229,0
30 221,7 226.0 229.9 232,0 231.I
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TABLE IX. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km -*5. -35. -25. -15. -5.

31 222,2 227.1 231.6 234,2 233,1
32 223.2 228.2 233,0 236.1 235,3
33 224.3 229.3 234,3 237.8 237.4
34 225.3 230,4 235,6 239.4 239.6
35 226,3 231.5 236,9 241.1 241,8
36 227,6 232.6 238,1 242,8 243,9
37 229,2 234,4 240,0 244.8 246.3
38 230,9 236,3 242,2 247,3 248.8
39 232.6 238,1 244,4 249,7 251,4
40 234,3 240.0 246.6 252,2 253,9
41 236.0 241.9 248.8 254.7 256.4
42 237.6 243,7 250.9 257.1 259.0
43 239.6 245.6 253.1 259,6 261,5
44 241.7 247,4 254.7 26102 263.3
45 243.7 249.2 256.2 262.4 264.3
46 245.7 251.0 257.7 263.5 265.2
47 247.7 252.8 259.1 264,6 266.2
48 248.5 254.2 260.6 265.7 267.2
49 249.4 254.6 261.0 .266,5 268.0
50 250.3 255.0 260.9 266.0 267.5
51 251.2 255,4 260.8 265.6 267.0
52 252.0 255.8 260.7 265.2 266.5
53 252.9 256.2 260.7 264.7 266.0
54 253.0 256,5 260.6 264.3 265,5
55 254.7 256.9 260.5 263.9 265.0
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TABLE IX. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude, kin, at latitude, dege of -
l:_es8ure#

mbar -45. -35, -25. -15, -5,

1000.0 ,10 ,14 ,13 ,11 .I0
850.0 1.43 1.50 1._3 1.52 1,52
700.0 2.99 3.09 3.15 3.16 3.16
500.0 5.57 5.72 5.85 5.90 5,90
600,0 7,19 7,37 7,55 7,62 7,63
300,0 9.16 9.38 9.63 9.73 9.75
250,0 10,36 10.59 10.88 11.00 11.03
200.0 11.79 12.03 12.35 12.48 12,51
150.0 13.62 13.86 14,16 14.30 14.33
100.0 16.20 16.40 16.60 16.71 16.73

70.0 18.48 18.63 18.74 18.80 18.80
50,0 20.63 20.76 20.81 20.84 20.83
30.0 23,92 24.04 24.06 24.06 24.05
10,0 31,07 31.30 31,42 31.45 31.41

5.0 35.68 36.11 36.40 36.53 36.56
2.0 41.98 42.59 43.09 43.40 43.49
1.0 47.00 47.71 48,31 48.74 48,85
.4 53.83 54,63 55,36 55,89 _6.01

TROP, 11.57 12.85 15.48 16.47 16.51
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TABLE X. SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR JUNE 1979

(a) Aerosol extinction at 1.00 _m, f_a,l.O0

_a,_.00'10-4 km-I, at latitude,deg, of -
Altitude,

k_ 65o 55. 45o 15o 5. -25o -35. -450

5 16.90 21,56 24.41 0.00 0,00 5.71 3.67 4.86
6 19.42 22.15 25.74 17.64 0.00 4.01 3.64 5.70
7 19.92 21.60 17.28 9.73 0,00 8.04 6,69 3.99
8 19.21 18.86 12.82 5.79 0.00 4.65 3.50 3,46
9 13.38 15.02 30.15 4.17 0.00 4,05 1.68 2.41
I0 7.23 9.31 16.06 5.47 0.00 4.12 1.52 2.05
11 3.57 4.54 8.75 3.99 0.00 3.69 1.54 1.93
12 1.92 2.41 3.84 2,79 0,00 3,32 1.52 1.76
13 1.45 1.58 2.17 2.46 1,42 1.50 1,47 1.57
14 1.33 1.45 1.59 12.15 1.36 1.21 1.32 1.44
15 1.28 1.36 1.39 7.74 1,34 1.22 1.26 1.42
16 1.24 1.31 1.30 3.74 1.27 1.13 1.28 1,44
17 1,19 1,25 1.24 1.41 1,20 1,14 1,34 1,41
18 1.12 1.19 1.21 1.23 1,17 1.14 1,26 1.34
19 1.02 1,09 1.17 1.23 1,12 1,17 1,21 1.23
20 .9Z .99 1.07 1.18 1.19 1.14 1.10 1.07
21 .84 .92 .99 1.09 1.23 1.03 .95 .92
22 .74 ,82 .85 1.09 1.19 .90 ,82 ,77
23 ,60 .66 ,68 1_04 1,05 ,78 .68 .66
24 .45 .50 .55 .88 .98 ,65 .57 ,58
25 .31 .35 .41 ,86 ,90 ,58 ._9 ,48
26 .22 ,24 .30 .80 ,82 .49 .39 .38
27 .16 .18 .gO .72 .70 ,40 .29 .28
28 ,11 .13 .14 .61 ,55 .31 ,22 .20
29 .08 .09 ,10 .49 .47 ,22 .17 .14
30 .06 .06 .07 .33 .32 .17 .12 .10
31 .04 .05 .05 .24 .22 .1Z .09 .07
32 .03 .03 .04 .17 ,15 .09 .06 .05
33 ,02 ,03 .03 .12 .09 .07 .04 .03
34 ,02 .02 ,02 ,08 .06 .05 .03 ,03
35 .01 .02 .02 .05 .04 ,03 .02 oOZ
36 ,01 ,01 ,02 .03 ,03 .03 .02 .OZ
37 ,01 .01 ,01 .02 .02 .02 ,01 .01
38 ,01 ,01 .01 .OZ .02 ,02 .01 .01
39 ,01 .01 .01 ,02 ,02 ,01 .01 .01
40 ,01 ,01 ,01 ,02 .02 .01 ,01 .01

*TROP,.2 14,64 14,58 13,06 11.01 11.63 10,09 14.81 15,20

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE X. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 pm,/_a,l.OO/flm,l.OO

"_a,100_m, 1.00 at latitude,deg, of
Altitude,

km
65, 55. 45, 15. 5, -25. -35. -45.

5 3.67 4.64 4.92 0.00 0.00 1.92 1,57 1.76
6 4.45 4.94 5.bZ 4.41 0,00 1.72 1.64 2.00
7 4,97 5.30 4.41 2.93 0.00 2,60 2,33 1.79
8 5.34 5,21 3.82 2.30 0.00 2.03 1,76 1.77
9 4,38 4,76 8.89 2.06 0,00 2.01 1._1 1,61

10 3.07 3.64 5,50 2.52 0.00 2,16 1.43 1,59
11 2.17 2.46 3,74 2,24 0.00 2.15 1,51 1,65
12 1.74 1.90 2.38 1.99 0.00 2.18 1,58 1,68
13 1.67 1.74 1.92 1.98 1.56 1.61 1,65 1.71
14 1.72 1.76 1.79 6,81 1.61 1,56 1,68 1.76
15 1,80 1,83 1,81 4,95 1,68 1,66 1,76 1,87
16 1.90 1.92 1.88 3.19 1.76 1.71 1,90 2,03
17 2.00 2.03 1.98 1.98 1.84 1,84 2,10 2.18
18 2.10 2.1_ 2.12 2.02 1.99 2,00 2,21 2.31
19 2.15 2.21 2.26 2.22 2.13 2,21 2,36 2.40
20 2.22 2.29 2.35 2.61 2.65 2.60 2,45 2.46
21 2,30 2.39 2,46 2,58 2.79 2,51 2.67 2,44
22 2,31 2,45 2,46 2.88 3,06 2.57 2,48 2.41
23 2,24 2.35 2.39 3,11 3.15 2.60 2,44 2,42
24 2,08 2.19 2,29 3,13 3,37 2.57 2,42 2°66
25 1,88 1,98 2,16 3,42 3,55 2,65 2,64 2,60
26 1.72 1.79 1,96 3,65 3,75 2,63 2.32 2.30
27 1,60 1.60 1.77 3.80 3,71 2.58 2,17 2.12
28 1.50 1.56 1.63 3,76 3.50 2,41 2,04 1,93
29 1.41 1.47 1.54 3.62 3.49 2.17 1,94 1.78
30 1,34 1,39 1.6_ 3.06 2.96 2,07 1.79 1,64
31 1.29 1.33 1.36 2.71 2,58 1.90 1.66 1.52
32 1.25 1.28 1.30 2.44 2.23 1.77 1.54 1.42
33 1.22 1.25 1.26 2.18 1.92 1.65 1,45 1.35
34 1.20 1.23 1.24 1.92 1.66 1.55 1,38 1.30
35 1.18 1.21 1.23 1.68 1.69 1.66 1,32 1.28
36 1.17 1.20 1.23 1.48 1.41 1.40 1,29 1.26
37 1.16 1.21 1.23 1.39 1.39 1.36 1,28 1.25
38 1,16 1,22 1.23 1,39 1,43 1,36 1.29 1.26
39 1.16 1.22 1,24 1.45 1,45 1.31 1,30 1,29
40 1,16 1.21 1.26 1.46 1.45 1.29 1.29 1.32
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TABLE X. Continued

(e) Aerosol extinction at 0.45 _m, /_a,0.45

_a,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

km 65, 55. 45. 15. 5. -25, -35, -45.

10 12,20 18.30 32.14 13.84 0,00 11,60 4,50 5.77
II 9.31 13.53 22.72 12.49 0.00 9.23 4.10 5,60
iZ 6.89 9.74 14.59 11,14 0,00 6.57 4,16 5.32
13 5.86 7.65 I0.46 10.13 2.60 5.64 4.12 4.82
14 5.37 6059 7.85 II.60 2015 *.97 4.05 4.53
15 5,17 b.05 6.bZ 9.81 3.80 4.65 3.97 4.43
16 5.00 5.71 6,06 8,10 3.99 4.54 3.99 6.41
17 4,79 5.38 5.75 6.67 4.30 4.47 4.06 4.32
18 4.48 5.00 5.42 5.78 4.54 4.35 4.05 4,13
19 4.12 4.5b 4.99 5.27 4.74 4.16 3.89 3.82
20 3.75 4,11 4,50 4,84 4,79 3,87 3.58 3,41
21 3.36 3.67 4.03 4.52 4.73 3.48 3o15 2.94
22 2,91 3.22 3,50 4.21 4,43 3.03 2.71 2.46
23 2.41 2.68 2.91 3.77 3.91 2.57 2.29 2.07
24 1.88 2.10 2.35 3*36 3.40 2.19 1.93 1.74
25 1.41 1,57 1.85 3.05 2.94 1,96 1.62 1.45
26 1.02 1.15 1.40 2.74 2.54 1.74 1.35 1.19
27 .74 .84 1.02 2.40 2.19 1.52 I.I0 .94
28 .52 .61 .74 2.05 1.88 1.28 .89 .73
29 .37 .45 .53 1.71 1.58 1.04 .70 .55
30 .27 .33 .39 1.40 1.23 .82 .54 .40
31 .19 .25 .29 1.11 .93 .64 .40 .29
32 .14 .18 .21 .83 .69 .48 .30 .21
33 .10 .13 .15 .58 .50 .36 .22 .15
34 .07 .09 .10 .40 .35 .27 .16 .11
35 .05 .07 .07 .28 .24 .20 .11 .07
36 .0_ .05 .05 .20 .17 .14 .08 .05
37 .02 .03 .03 .14 .12 .10 .06 .04
38 .02 ,02 .02 .10 .08 .07 .04 .03
39 .01 .02 .02 .07 .06 .05 .03 .02
40 .01 .01 .01 .05 .04 .03 .02 .02

*TROP..2 58.80 62.60 58.51 42.54 43.16 36.85 48.03 47.74

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE X. Continued

Ratio of aerosol extinction at 0.45 pm to aerosol extinction at 1:00/zm, fla,0.45/fla,l.00

_a,0.45/_a,1.00at latitude,deg, of -
Altitude,

km 65° 55. _5. 15° 5o -25, -35, -45,

10 1,40 1.80 2.3b 2.78 0o00 2.75 2.91 2.70
11 2.08 2,53 2,82 3,18 0,00 3,09 2,67 2.88
12 2,76 3.20 3,02 3.57 0,00 3,21 2.72 2,98
13 3,44 3,83 3,67 4,03 1,89 3.4b 2,78 2,97
14 3,82 4,21 4.19 3.17 1°65 3.71 2.90 3.00
15 3,97 4,32 4,43 3,40 2,b3 3,B3 2,99 3.05
16 4.02 4,32 4.51 3.67 2.87 3.89 3.06 3,08
17 4,04 4.29 4.53 4°00 3.26 3,87 3.13 3o10
18 4.03 4,24 4.66 4.35 3,b6 3,78 3,21 3.12
19 4,03 4.18 4,32 4.41 3,98 3,64 3.28 3,15
20 4,04 4,10 4.19 4,22 4,03 3,51 3,31 3,19
21 4.03 4.05 4.16 4,08 3,96 3o41 3.31 3.19
22 4,03 4°05 4,18 3,95 3,85 3,35 3,32 3,16
23 4,07 4.09 4.21 3.76 3.66 3.29 3.32 3.11
24 4.13 4,15 4.28 3,64 3,47 3.28 3.32 3,07
25 4,24 4°27 4.41 3,59 3.28 3,43 3.36 3,08
26 6,36 4,41 4.56 3.50 3.16 3.63 3.45 3,17
27 4,43 4°52 4,72 3,42 3,17 3,90 3,62 3,32
28 4,46 4.60 4,84 3.42 3.31 4.22 3.84 3,53
29 4o48 4,73 4,95 3,57 3.51 4,54 4,04 3,75
30 4.50 4.91 5.14 3.93 3.70 4.83 4,19 3,93
31 4,49 5°05 5.36 4,38 3,99 5.05 4,33 4,12
32 4,41 5.03 5,55 4,64 4,38 5.21 4,49 4,33
33 4o23 4,92 5.67 4.61 4o89 5.35 4.62 4,51
34 3,95 4,92 5,67 4.66 5.48 5.47 4,70 4,64
35 3,62 4,95 5.31 4.99 6,44 5,51 4.73 4.80
36 3,29 4ob2 4.36 5,71 6.79 5.38 4,69 4.4b
37 3.00 4.51 3.82 6.55 5,39 4.97 4,48 3.63
38 2o66 6.14 5o33 6o96 4o01 4,48 4,26 3.43
39 2,47 9,03 11,99 6.49 3,17 4.04 4,69 4,14
40 3,07 9,37 20.14 5.06 2,b3 3,b4 5,11 6,71
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TABLE X. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -
Altitude,

km
65. 55. _5o 15. 5, -25, -35° -_5°

5 252.2 256.3 262°7 273.4 ***** 267.9 254.3 252.2
6 245.8 249°7 256.2 267°2 ***** 262.1 247.5 245.2
7 239.0 242.7 249.0 260.6 $_$€_ 255°4 240.5 237.7
8 232°7 235.9 241.6 2§4°0 ***** 248°6 234.2 231.5
9 226.5 229.2 234°2 247°3 ****$ 241.8 228.1 225.5

10 223°8 22_°6 227ol 2,0°6 $*$$* 235°2 223°6 221.2
11 223°6 222°5 221.6 233°6 **$** 228.8 220.9 219.1
12 224.2 221.8 218.1 226°1 **$*$ 222°3 219.1 218.0
13 225°0 222°4 218o2 218o8 ***** 216o8 218,1 217.5
1_ 225°6 222.7 218o5 211.4 _*_** 211.8 217.1 216o9
15 225.5 222.7 218.6 205.9 **$** 208°7 216.1 216.3
16 225°5 222°6 218.7 201ol ****1 205.8 215.1 215.7
17 225°3 222._ 218.5 198.0 $*$$* Z04o6 214.9 215.2
18 225°0 222°0 217.9 199°5 ***_ 205°7 21_o9 214.7
19 224.8 221.8 217°7 201.5 _**** 207.2 215.2 21_°7
20 22_.8 222°1 218.5 206.6 ****_ 209°9 215.8 215.0
21 224.9 222.4 219°2 211.3 $**** 212._ 216.4 215o3
22 225.2 222°9 220.1 213.9 ***** 214.6 216.9 215.6
23 225o_ 223°5 221ol 216.5 ***** 216.7 217.5 215o9
24 225°7 224.0 222.0 219,0 *_** 218,8 218.0 216.1
25 226.9 22m.5 223.7 220.8 ***** 220.5 els.S 216.3
26 228°3 227°2 225.7 222.6 0"$'0 222.1 218.9 216.5
27 229.7 228°9 227°6 224°3 **_* 223.7 219.4 216.7
28 231.1 230°6 229°6 226°0 *$$$$ 225.3 219°0 216.9
29 232°6 232°3 231.6 227.7 **_** 226°9 220°3 217.I
30 234°0 234.0 233°5 229.5 ***** 228°5 220°7 217.3
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TABLE X. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km 65, 55, 45, 15, 5, -25, -35, -45,

31 235°4 235,8 235,5 231,2 ***** 230,1 221,2 217o6
32 237.4 237.8 237.7 233.0 ***** 231.7 222°2 218.3
33 240.4 240.6 240.2 235.0 ***** 233.3 223.1 219.1
34 243.4 243.4 242°8 237.0 ***** 234.8 224.1 219.9
35 246.4 246.1 245,4 239,0 ***_* 236,4 225,1 220.6
36 249.5 248.9 248.0 241.0 ***** 237.9 226.3 221.9
37 252.3 251.6 250.5 243.3 *_+€$ 240.0 227.9 223.4
38 254,6 253,9 252,8 245°7 1.**1 242,3 229,5 224,9
39 256.9 256.2 255.1 248.2 **_ 244.b 231.1 22bo5
40 259°2 258.4 257,4 250.7 ***** 246,9 232,7 228.0
41 261o4 260.7 259°7 253.2 ***€* 249°2 234.3 229.5
_2 263°7 263°0 262.0 255.7 **t** 251°5 235°9 231°5
43 266°0 265.2 264.3 258.2 _+*_ 253,7 238,0 233°7
44 266ol 267.4 266°q 259.8 **#V* 255°2 240,0 236.0
45 268.9 268.3 267.3 260.9 **$,_ 256.6 2_2.1 238.2
46 269°6 269.2 268,2 262.0 **$** 258,0 244.2 240.4
47 270.7 270°1 269.1 263.1 ***** 259.5 246.1 242.1
4B 271.6 271.0 270.0 264.3 _**** 260.9 247.1 243.5
49 272.5 271.8 270.9 264.9 **1,_ 261.2 248.2 244.9
50 272.5 271.6 270°8 264.6 ****_ 261.2 249.2 246.3
51 271.7 271.1 270.1 264.3 1,_*_ 261.1 250.2 247.7
52 271.0 270°_ 269.4 264.1 ***,* 2bl.O 251.2 249ol
53 270.2 269.6 268.7 263.8 **11_ 260.9 252°2 250.5
54 269.4 268.9 268.1 263,5 ***** 260.8 253.2 251.9
55 268.7 268.1 267.4 263.2 ***** 260.7 254.2 253.3
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TABLE X. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude, kin,at latitude, deg# of-
l_$essuree
mbar 65. 55, 45. 15. 5. -25. -35. -45.

i000,0 ,Ii .II .13 oll .13 ,16 ,12 .09
850,0 1,42 1,45 1,50 1.54 1.55 1,55 1.4b 1,41
700.0 2.95 3.01 3.09 3*20 3,19 3.15 3,01 2,95
500.0 5.48 5.58 5.72 5.92 5.92 5.83 5.57 5.50
400,0 7,08 7,19 7,38 7.64 7.65 7.52 7.17 7,08
300,0 9.03 9.17 9.39 9.75 9,77 9,59 9,13 9,03
250.0 10,23 10.37 10.60 11,03 11,04 10.84 10.33 10.22
200.0 11.69 11.83 12.04 12o51 12.51 12.31 11,78 11,65
150.0 13.59 13.71 13.88 14.33 14.32 14.13 13.63 13.49
100.0 16.28 16.37 16.50 16,74 lb,71 16.52 16,21 16.08

70,0 18,bl 18,b6 18,74 18,83 18.81 18.76 18.47 18.34
50,0 20,83 20,85 20,89 20.87 20.85 20.83 20.61 20.47
30.0 24.22 24.21 24.21 24.12 24.10 24.09 23,88 23,72
10.0 31,b8 31.65 31.54 31,47 31.46 31.40 31.01 30.75

5,0 36,83 36.85 36.84 36.50 0.00 36.34 35.65 35.30
2,0 43,88 43,89 43,86 43,32 0.00 43.04 41,91 41.42
1.0 49.47 49.45 49.37 48.66 0.00 48.29 46.87 46.27
,4 56.68 56.61 56.52 55.82 0.00 55.35 53.65 52.95

TROP. 9,83 10.53 11.82 16.64 16.18 14,97 10.86 I0,84
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SUNSET ZONALLYAVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR JULY 1979

(a) Aerosol extinction at 1.00 _m, _a,l.oo

_a,1,00'10-4 km-I, at latitude,deg, of-
Altitude, .....

km
65, 75,

15.07 9._8
6 ll,q3 14.68
7 18.21 8,30
8 17,_5 5,62
9 8.57 3.20

10 6,98 1,92
It 5.83 1,19
12 _.75 .99
13 5,75 ,97
14 4.06 1.01
1_ 2,7Z 1.10
16 2.29 1,15
17 1,77 1,10
18 1,39 1,01
19 1o32 ,93
20 1.21 .B_
21 1,07 .74
22 .92 ._Q
23 .78 .42
24 .64 ,30
25 .50 ,21
26 ,37 .15
27 .26 ,I0
26 .18 .07
29 ,13 .05
30 .09 ,04
31 ,06 ,03
32 ,04 ,02
33 ,03 ,02
34 .02 .02
35 .02 ,01
36 ,01 .01
37 ,01 ,01
3e ,01 .01
39 ,01 ,01
40 ,01 ,01

*TROP..2 25.27 11.29
Ii

*This row of data gives the optlcaldepth in units of 10-4
at 2 km above the tropopauseat the indicatedlatitudes,
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TABLE XI. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00/_m, _a,l.00/_m,i.o0

_a,1.0_m,1.00 at latitude,deg, of -
Altitude,

km
6S, 75.

3,41 2,_3
6 3,12 3,69
7 4,70 2,65
8 4.98 2,27
9 3,10 1,80

I0 3.01 1,55
11 2093 1.39
12 3.23 1.39
13 3.58 1.44
14 3.09 i._4
15 2.66 1.69
16 2.63 1.83
17 ?.45 1.92
IS 2.33 1.98
19 2.47 2.05
20 2.56 2.12
21 2.60 2.12
22 ?.61 2.03
23 2.58 l.g6
24 2.50 1.72
25 2.36 1.5b
26 2.19 1.47
27 1.97 1.38
28 1.77 1.32
29 1.63 1.27
30 1.52 1.24
31 1.43 1.21
32 1.35 1.19
33 1.2_ 1.17
34 1.24 1.16
35 1.21 1.15
36 1.18 1.14
37 1.17 1.14
38 1.1_ 1.14
39 1.20 1.14
40 1,20 1.14
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TABLE XI. Continued

(c) Aerosol extinction at 0.45 #m, 0a,o.45

_a,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

km
65. 75.

10 22087 5,18
11 21,55 4.00
12 ?2032 2,83
13 IO,70 1,97
14 16,25 1._7
l_ 13,04 2.10
16 10,48 2,40
]7 8,62 2,62
18 7,40 2.71
lO 6.83 2.6q
20 6.3_ 2,53
21 5,01 2,26
22 5,20 1,94
23 4,54 1,61
24 3,_1 1,27
25 3,08 ,q6
26 2,41 ,71
27 1,7e ,_1
28 1,25 ,37
29 ,R6 ,27
30 ,5_ ,20
31 ,39 .14
32 ,26 ,10
33 ,1_ ,07
34 ,17 .05
35 ,09 ,04
36 ,06 .03
37 ,04 ,02
38 ,03 ,02
39 .02 ,01
40 ,01 ,01

*TROP,.2 118,07 30,45

*This row of data gives the opticaldepth in units of 10-4
at 2 km above the tropopauseat the indicated latitudes.
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TABLE XI. Continued

(d) Ratio of aerosol extinction at 0.45/zm to aerosol extinction at 1.00/_m, _a,0.45]/3a,l.00

_a,O.45/_a,1.00 at latitude, deg, of -
Altitude,

km 65o 75o

10 2.29 3.84
11 2.55 3.31
12 3.01 2.77
13 3.43 1.97
14 3,61 1.80
15 3.64 1.9Z
lb 3.69 2.16
17 3.80 2.42
18 _.Ol 2.67
19 4.28 2.88
20 4,47 3.02
Zl 4,63 3.13
2? 480 3.34
23 4,95 3.68
24 5,05 4.02
25 5,19 4.31
26 53q 6.53
77 _,56 4.65
28 5 65 4,71
29 5 6S 4.70
30 S 52 4.59
31 5.30 4.40
32 5.07 4.16
33 6.86 3.85
34 4.69 3,51
35 4o4_ 3o14
36 4.18 2.78
37 3,70 2,44
38 3.07 2.13
39 2.40 1.87
40 1.88 1.65

78



TABLE XI. Continued

(e) Temperature

Temperature,.K, at latitude, deg, of -
Altitude,

km
65, 75o

257,7 256,3
6 251,4 249,8
? 244,3 242,7
8 277,3 235,4
9 230.3 228.2

10 225,4 224,0
11 223,6 223,q
12 223,7 225,3
13 224,8 226oB
14 225,8 277,8
15 225.9 227.9
16 226,1 228,1
17 226,1 228,0
18 276,1 227,9
19 226,0 227,8
20 226,1 227.8
21 2?6,1 227,R
22 226,5 228,2
23 226,9 228,6
24 227,3 228,q
25 228,4 230,0
26 229,9 231,4
27 231,4 232,9
28 233°0 234,4
29 234,5 235oq
30 236,0 237,3
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TABLE XI. Continued

(e)Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km 65o 75o

31 237.5 238.8
32 ?)9,I 240,3
3) 241,4 242,6
34 243,7 244,9
3_ 246,0 247.2
36 _4_,3 249,5
_7 ?50,b 251,8
36 2_2,8 2_4,1
39 295,¢ 256,3
40 257,2 25q,5
41 259,4 260.8
42 261,b 263,0
43 263.8 265.2
&4 266,0 267,5
45 267,3 268,9
46 _68.4 269.9
47 260._ 271,0
48 270.6 272.1
49 271.7 273.1
50 272,2 273,8
51 271,5 273,0
_2 270,7 272,2
_3 2_Q,q 271,3
_4 269,2 270,5
55 268,4 26Q,?



TABLE XI.Concluded

(f)Geopotentialheightofstandardpressuresurfaces

Altitude, kin,at latitude,deg, of-
Pressure,
mbar

65, 75.

1000,0 .07 ,04
850,0 1,41 1.37
700,0 2,97 Z,q3
500,0 5,56 5.50
400.0 7,18 7.12
300.0 9.17 9.10
250,0 10,37 10,29
ZO0,O 11.83 11o76
150,0 13.74 13.67
i00,0 16,43 16.39
70.0 18.76 18.72
50.0 21.00 20.97
30.0 24.41 24.42
I0.0 31.95 31,95

5.0 37,16 37.22
2.0 44.18 44.27
1.0 49.69 49.80

.4 56.89 57.0Z
TROP. 10.57 10.17
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TABLE XII. SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR AUGUST 1979

(a) Aerosol extinction at 1.00/_m, fla,l.00

_,I.00' I0-4 km-I, at latitude,deq, of -
Altitude,

km
75o 65o 55o 45, 35o 25, 15, 5, -5, -15,

12.07 13,02 lk,36 10.69 16,83 12,bl 9o14 13,82 10,68 9,78
6 12,51 16,8_ 11,68 P,70 15,bO q.42 7,41 Q,72 7,70 7,56
? 14,06 15,35 12,27 6,67 9,29 5,43 7,3Z 7,14 5,66 5,68
8 13.57 12,65 12.25 6.42 5,92 3.53 4,25 7,12 3.66 4,56
9 11,72 q,25 ,68 5,26 4,62 2,83 3,32 8,51 6.19 4.09

10 4,49 4,24 k 53 3,31 6,52 2,53 5,55 5,31 5,17 3,82
11 1.93 2.00 2.61 2.39 5,91 10,57 7,30 5,65 3,73 4,15
12 1,21 1,24 ,55 1,87 3,QQ 11,3Z 11,03 15,44 5,95 3.94
13 1,Oh 1,15 .32 1.48 2.22 4.16 8,13 7,68 6,21 3,49
14 1,11 1,15 ,22 1,22 1,36 1,51 6,98 7,17 5,02 2,54
15 1,29 1.22 1.25 1.16 1.17 3.07 7.47 6.38 3.63 1.60
16 2,21 1,23 1,23 I,OQ 1,09 2,17 4,93 3,25 2.48 1,21
17 1.17 1.22 1.23 1.OQ 1.08 1.37 1.�b 1.94 1.45 1.13
1.8 1,Oq 1.15 1,19 1,15 1,09 1.12 1.23- 1,17 1,15 1,15
19 1.00 1.06 1.11 1.16 1.14 1.11 I.lZ 1,12 1.20 1,18
20 .89 .95 1.03 1.12 1.11 1.10 1.17 1.II 1.18 1.18
21 .76 ._0 .91 1.02 .99 1.02 1.18 1oll 1.11 1.11
22 ,59 .61 ,74 ,90 .92 .93 1.15 1,11 1,05 1,06
_3 .43 .47 .57 .75 .83 .8b 1.Oh 1.08 1.05 1.02
24 .29 .32 .40 .58 .6R .74 .99 1.02 1.05 .97
25 .20 .23 .26 .42 .55 .68 .93 1.01 1.03 .92
_6 .14 .16 .19 .31 .47 .60 .83 .94 .97 ._0
27 .10 .11 .13 .24 .39 .52 .74 .81 .8_ .69
28 .07 .08 .09 .17 .29 .41 .64 .b8 .72 .62
79 .05 .06 .07 .12 .21 .30 .47 .44 .45 .41
30 .04 .04 .05 .09 .16 .22 .32 .Zb .24 .25
31 ,03 .03 ,04 .07 .12 .17 ,24 ,18 .17 ,18
32 .02 .02 .03 .05 .09 .12 .17 .13 .12 .12
3_ .02 .02 .02 .04 .Oh .09 .12 .OQ .08 .09
34 ,01 ,02 ,02 ,04 ,05 ,07 ,09 ,07 .06 ,06
35 ,01 ,01 ,01 ,03 ,04 .05 ,06 ,05 ,04 ,04
36 .01 .01 .01 .02 .03 " .03 .04 .04 .03 .03
3? .01 .01 ,01 ,02 ,02 .03 .03 .03 ,02 ,02
38 .01 .01 .01 .02 .02 .02 .OZ .02 .02 .02
39 .01 .01 .01 .02 .02 .02 .02 ,02 .01 .02
40 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

*TR0P..? 11.73 12.28 12.92 11.24 9.81 9.03 ll.b3 11.26 11.48 11.41

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.

82



TABLE XII. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00/_m, fla,l.OO/flm,l.O0

_,I.0_,I.00 at latitude,deg, of -
Altitude,

km
750 65, 550 450 35, 25. 150 50 -5, -15o

5 20Q1 3004 3033 2.74 3076 3008 2.50 3.28 2.76 2.61
b 3.23 4.06 3.08 2.58 3.87 2.73 2.37 2.76 2.42 2.37
7 30RO 4.09 3046 2.33 2.86 2008 2.50 ?.44 2.14 2.15
8 4.04 3.P5 3.75 2.44 2.32 1.79 1.95 2061 1.79 2.02
9 3.93 _.29 3016 2o31 2017 1.71 lo83 3014 20_q 2.03

10 2.27 2,1_ 2.27 1.93 2073 1.71 .58 1.31 2.44 2.07
11 1064 1.65 1083 1075 2084 4.3b .36 2.80 2.17 2.30
12 1.47 1.48 1058 1067 2.42 4.99 ,.89 6.44 3.16 2.40
13 1049 1.52 10_8 1.61 1.89 2.63 4.25 4.07 3.49 2.39
14 1.60 1.61 1063 1058 1.b2 1067 4022 4.27 3.26 2014
15 1074 1.75 lo75 1.64 1.b2 2.66 4.88 4.32 2.89 1.84
16 1.88 10R8 1086 1071 1067 2.28 3092 2.9b 2.47 1.74
17 1.98 2.01 1.99 1.82 1.78 1.95 2.37 2.33 2o01 1.82
18 2.06 2.10 2.11 2.00 1093 1.94 2003 1.99 1.98 1.99
19 2.13 2019 2o21 2.19 2014 2.11 2015 2014 2.22 2.Z1
20 2.17 2.24 2.30 2035 2.32 2.32 2.44 2.37 2043 2.45
21 2.15 2.20 2.35 2.46 2.41 2.47 2.73 2064 2061 2.61
22 2004 200o 2.28 2050 2.54 2.58 3.01 2.94 2.81 2.82
23 1088 1.94 2.15 2.47 2.64 2.72 3.17 3.23 3.15 3.08
24 1.68 1.74 1.93 2033 2.58 2.76 3041 3049 3053 3.33
25 1.5b 1.62 1073 2.14 2.51 2.90 3063 3.90 3.93 3.62
26 1.46 1.51 1.60 1.99 20S1 2.98 3.77 4.16 4.25 3.66
27 1.3P 1042 lo50 1.91 204_ 3.00 3.90 4.19 4.33 3.70
28 1._1 1.35 1.42 1.73 2.26 2.83 3.93 4.10 4.32 3.80
29 1026 1.29 lo35 lob2 2.Oh 2o59 3.51 3.35 3.37 3.16
30 1022 1.25 1.30 1053 1.94 2.3b 3.01 2064 2.53 2.53
31 1.19 1021 102b 1.46 1.80 2.18 2o76 2.29 2.29 2.27
32 1.17 1.19 1.23 1042 1.69 2.03 2.47 2.07 2.02 2.04
33 1.15 1017 lo21 1.40 1.60 1.e6 2.22 1.89 1.83 1.85
34 1013 1.16 1.20 1040 1.53 1.73 2.00 1.76 1.69 1.69
35 1.12 1015 1.19 lo40 1.48 1.62 1082 1.65 1.57 1.58
36 1012 1014 1018 1.38 1.44 1.52 lo67 1.57 1.48 1.49
37 1.12 1.14 1019 1.36 1.41 1.45 1.56 1.50 1.41 1.44
)8 1.12 1.15 1.20 1.36 1.39 lo41 1048 1044 1.3b 1.41
39 lo13 1.16 1.21 1.37 1.37 1.37 1.42 1.41 1.33 1.41
40 1014 1018 1.22 1038 1.37 1.36 1.36 1.39 1.31 1.42
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TABLE XII. Continued

(c) Aerosol extinction at 0.45 jura, _a,0.45

_a,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

km 75. 65o 55o 45, 35o 250 l§o 50 -50 -15o

10 5.72 5.97 8,30 9.04 15.23 12,98 4,37 9,18 4,48 15.07
11 4,32 4,51 6,42 6o41 11,67 12.41 8.76 10.73 11.10 14,86
12 3.11 3.37 4.80 5,29 8.53 11,85 ll.b8 11.80 15.51 13.74
13 2.71 2.B9 4,02 4o54 6.39 6o15 12.41 12,14 15.58 11,70
14 2.77 2.89 3.78 4.10 5.13 5,99 11.37 12.86 13.85 9.78
15 3.00 3.14 3,84 3.90 4.36 6.21 10.72 11.23 10.95 7.93
16 3,40 3,40 4,00 3,90 4,06 5.33 8.79 8,28 8,62 6.92
17 3.56 3.55 4.11 3,99 3,96 4.77 6,50 6.62 6.09 6,30
18 3,$8 3,54 4,05 4,09 3*91 4.43 5,13 5e47 5.86 5.86

19 3,46 3,40 3,84 4007 3,81 4.19 4.35 4.83 5*25 5,45
20 3.18 3.12 3,53 3,89 3,60 3,97 3.96 4.47 4.78 4.96
71 2,76 2,73 3.15 3*58 3,31 3.68 3,76 4,20 4,33 4,44
22 2,26 2,28 2,6_ 3,18 3,02 3,40 3,59 3,91 3,91 3,97
?3 1.74 1.79 2.15 2.72 2.74 3.11 3.36 3,60 3,5b 3.55
24 1.27 1,34 1,61 2.23 2.41 2,81 3.18 3.33 3.30 3.20
25 ,90 ,97 1,17 1.7b 2.09 2.53 3.07 3,14 3.14 2.94
26 .63 .69 .85 1.37 1.81 2.27 2.95 2.91 2.92 2.66
27 .44 .50 .61 1,05 1.54 2.00 2,74 2,60 2.60 2.35
28 .31 .36 .45 ,79 1.25 1.69 2.40 2.20 2,17 1.98
29 .23 .26 .33 .59 .99 1.37 1.98 1.72 1.66 1.55
30 o16 .19 ,25 .45 .77 1,09 1.55 1.27 1.19 1.14
31 .12 ,14 .le .34 .58 .85 1.18 ,93 .85 .81
32 ,08 .10 .13 .26 .44 ,64 .88 ,68 ,63 ,57
33 ,06 .07 ,09 ,20 .33 .47 ,63 ,49 .47 ,39
34 .04 .0_ .07 .15 .24 ,34 .45 ,36 .35 .27
35 .03 .04 .0_ .12 .18 .25 .32 .26 .26 .19
36 ,02 .03 ,04 .09 ,13 .18 .22 ,18 .19 .13
)? .02 ,02 ,03 .07 .09 .12 .16 .13 .14 .09
38 .01 .02 .02 .05 .07 .09 .11 .09 .10 .07
39 .01 ,01 .01 ,04 .05 .06 .08 .06 .08 .05
40 .01 .01 ,01 ,03 .04 .05 .05 .04 ,0§ .03

*TRDP.+2 37.31 37,77 44.13 41.23 35,17 37.78 41.69 40.80 41.96 43.57

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE XII. Continued

(d) Ratio of aerosolextinction at 0.45 pm to aerosol extinction at 1.00 pm, _a,0.45/_a,1.00

_,0.45/_,1.00 at latitude,deg, of -
Altitude,

km
750 650 _5, 450 350 250 150 50 -50 -150

10 1,41 1,83 1,85 3018 4o10 2033 lo15 2023 2o69 3,29
11 1o64 1.qZ 2.10 2,75 3062 Z0§6 2.17 2o45 3007 3078
17 lo91 2oll 2,38 2074 3o14 2079 2084 2061 3015 4.00
13 2,23 2.30 2.71 2085 2,99 2096 2,82 2.88 3056 4012
14 2,42 2045 2,92 3004 3010 3o24 3023 3006 3,78 4041
15 2063 2060 3,07 3025 3029 3040 3,22 3,16 3,85 4074
16 2086 ?,79 3022 3,44 3046 3066 3o42 3047 4010 5017
17 3008 2097 3037 3.55 3052 3,65 3048 3,77 4038 5,31
_8 3,30 3011 3044 3059 3.51 3068 3050 4,12 4055 5007
19 3,49 3.23 3,47 3058 3044 3.74 3055 4013 4043 4069
20 3,61 3033 3048 3056 3037 3070 3,46 4003 4017 4031
21 3,71 3,44 3053 3,55 3,31 3064 3032 3.80 3o91 3099
?2 3087 3062 3063 3059 3o31 3064 3024 3058 3065 3073
23 309_ 3078 3,75 3068 3039 3068 3o20 3037 3039 3049
24 4006 3094 3,89 3082 3051 3,71 3023 3,22 3017 3o31
29 4,15 4,06 4,07 4001 3,69 3,74 3037 3017 3010 3o28
26 4014 4olz 4024 4019 3,87 3,_0 3,55 3,17 3,08 3031
27 4.12 4017 4034 4035 4005 3093 3073 3,24 3011 3038
28 4,15 4024 4044 4050 4028 4011 3090 3,42 3,23 3049
29 4,19 4,34 4,$7 4068 4054 4036 4,14 3072 3,50 3,72
30 4.17 4.41 4,65 4.82 4073 4067 4045 4.19 3,95 4,06
31 4,06 4039 4,64 4o91 4,85 4,05 4072 4070 4049 4,35
32 3088 4,25 4,52 4,93 4,93 _011 4,64 5,01 4088 4040
3_ 3061 4001 4030 4,76 4,91 5o15 4,85 5,14 5,25 4o32
34 3,29 3,69 4,06 4,42 4,76 5,10 4083 5012 5061 4,25
3_ 2,93 3,35 3,96 4,03 4,52 4,98 4,83 4,98 5087 4019
36 2,5_ 3010 4,46 3074 4o19 4087 4,82 4,74 6007 3,98
37 2o%e 2,9_ _089 3o69 3081 4o87 4074 4,44 6.20 3,66
38 1,84 2o86 4o01 3,68 3042 5008 4,52 4o08 6,29 3,29
39 1,55 2,82 2,76 3,42 3.06 5,34 4o28 3,67 6.24 2,93
40 1,35 2079 2,3q 3003 2076 5,41 4002 3,27 5,98 2,61
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TABLE XII. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -
Altitude,

km
7_0 650 550 4_o 350 25o 15, 5, -5, -15o

5 25706 25703 25908 26803 27108 27304 273,0 27202 272,6 27109
6 24q,2 250,B 25303 262,3 26504 26700 266,9 26604 26606 26508
7 24203 24308 24602 25503 258.8 26006 260,2 25908 260,0 25808
8 235,2 23606 23902 24_03 25202 25400 25303 25301 25302 251,7
9 228,1 22904 73202 24104 24506 24701 24601 24602 24602 244.6

10 223,3 22406 22607 234,7 23900 240,2 238,9 23902 23902 23706
11 222,9 223,2 223,9 22805 232.5 23301 23108 232,1 23201 230.8
12 22404 223.8 22300 22307 22603 225,8 224,2 224,5 22407 22307
13 22509 225,0 22303 220,4 22006 21900 21609 21702 217,5 21701
1' 22701 22509 223,5 21707 215,4 21206 210,1 210,1 21004 21007
15 22704 22601 22302 21602 21108 208,0 205,5 205,1 205,5 20605
16 22707 226,2 22209 21409 20808 20401 20107 20100 201,2 20300
17 227,9 22602 2220_ 21307 206,6 201,6 19907 19809 199,3 20105
18 227,B 226.1 22208 213,0 20701 20209 20104 200,8 _0200 204,1
19 227,9 22600 22209 212,6 20708 204,4 203,7 203,4 20408 20607
20 227.Q 226.1 223.0 214.3 210,9 208.5 20_,7 20B.3 207,8 209,4
21 22800 22b,1 223,2 21601 214,1 212,5 21303 212,8 21007 212,0
22 228,3 22604 223,7 217._ 21602 21409 215.4 21500 21301 21402
?3 228._ 226.7 224,2 219,5 21803 217.3 21705 21701 215,4 21603
24 228°8 22700 22407 22102 22004 21907 21907 21903 21708 21804
25 2_90B 22_00 22509 22208 222,1 22105 22105 22102 219,8 22003
26 23103 229,5 22704 22404 22307 22302 223,2 223,0 221,7 222.1
27 23209 230,9 228,9 22600 225.3 22409 22500 224.8 22307 22309
28 23405 23204 2"3004 22706 2260_ 22606 22608 2260b 22507 225.7
29 23600 23308 23109 22902 22805 22803 22805 22804 22706 227,5
30 237,6 23503 23304 23008 23000 23000 230,3 23002 22906 22903
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TABLE XII. Continued

(e) Concluded

_mperaturer K, at latitude,deg, of -

Altitude,
km 75o 650 55o 450 350 250 15o 50 -5, -15o

e--m----_mo

31 23901 23608 234,q 23204 23106 23106 23201 23200 23105 23101
32 24007 238,3 236,5 23401 23302 23302 233,7 233,8 233,4 23209
33 24300 24005 23906 23508 234,9 23407 235,3 23505 23502 234,6
34 24_04 24208 240,7 237,6 236,5 236,2 236,9 237,2 237,1 236,3
35 24707 245o1 24208 23903 23602 23706 23805 23809 23809 238,0
36 25000 247,3 24409 24101 23909 23901 24001 24006 24007 23907
37 25203 24906 24700 242,9 24106 240,9 24203 242.8 242.9 24108
38 25405 25107 24Q01 24_00 24308 243,2 24407 24502 24503 244,2
39 256,7 253,9 251,1 247,0 24600 24504 24701 247,7 24707 246,6
40 25_09 256,0 25302 24901 24801 24707 24906 25002 25002 24q,0
41 26to2 25802 25502 25102 250,3 25000 252,0 25206 25206 251,4
42 26304 26003 25703 25302 25205 25203 25405 25501 25501 25307
43 26506 26204 259,4 255,3 25406 25405 25609 257,6 257,5 256,1
44 26706 264,6 26103 25701 25604 25602 258.4 25901 25900 25706
45 26901 265,7 26206 258,5 257,8 25706 259,7 260,3 260,2 258,9
46 27002 26609 26308 25909 25901 258.9 26100 26105 26104 260,2
4? 27102 _6800 26501 261,2 260,5 260,3 262,3 26208 26206 26105
48 272,2 26q02 26604 262,6 26109 26107 263,6 26400 26308 262,8
49 27302 270,3 26706 2630R 26208 26204 26401 264,5 264,4 263,2
50 273,9 27007 267,6 263,6 26207 26202 263,8 26402 264,1 263,0
53 273,1 27000 26701 26303 26205 26201 26305 26309 26308 262,8
52 27203 26903 26606 26301 26203 26109 26302 26306 26305 26206
_3 27105 26807 266,1 262,8 26201 26107 26209 26303 263,2 26204
54 27007 26800 26506 262,6 261,9 26106 262,6 26300 26209 262.2
55 269,9 267,4 765,1 262,3 26107 261,4 26203 26207 26206 262,0
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TABLE XII. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude, kin,at latitude, deg, of -
Pressure,

mbar 75, 65o 550 45o 350 25, 15, 50 -5,. -15o

I000.0 ,09 ,OB ,07 ,13 ,12 ,I0 ,09 ,I0 ,I0 ,12
850,0 1,41 1,42 1,42 1,52 1,53 1,52 1,51 1,51 1,51 1,52
700,0 2,g5 2,g8 2,gg 3,14 3,17 3,18 3,15 3,15 3,16 3,1b
500,0 5,52 5,56 5,59 5,b2 5,88 5,91 5,88 5,87 5,88 5,88
400,0 7,13 7,18 7,23 7,50 7,5q 7,63 7,61 7,5q 7,60 7,5q
300,0 9,10 9,16 9,22 9,56 9,6g 9,74 9,71 9,70 9,71 9,68
250,0 10,30 10,36 I0,43 I0,80 I0,95 II,01 10,98 10,97 10,98 10,94
200,0 11,75 II,82 ll,Sg 12,27 12,44 12.49 12,45 12,44 12.45 12,42
150,0 13,66 13,72 13,78 14.12 14,2q 14,32 14,Z6 14,25 14,Z7 14,23
i00,0 16,38 16,42 16;45 16,68 16,78 16,76 16,67 16,65 16,67 16,65
70,0 18,73 18,76 18.77 18,89 18,92 18.89 18,80 18.79 18,7g 18,80
_0,0 20,98 21,00 20,97 21,01 21,01 20,96 20.87 20,85 20,85 20.87
30,0 24,41 24,40 24.35 24,33 24,30 24,22 24,13 24,11 24,09 Z4,12
i0,0 31,99 31,92 31,81 31,72 31,67 31,58 31,50 31,48 31,42 31,45
5,0 37,20 37,06 36,93 36,80 36,74 36o58 36,41 3b,42 36,43 3bo%0
2,0 44,27 44,04 43,82 43,58 43o49 43o31 43,I@ 43,23 43,23 43,16
1,0 49,84 49,54 49,26 48.88 48,74 4e,56 48o50 48,56 48o54 48o46
,4 57,08 56,72 56,36 55,q2 55,78 55,65 55,70 55,74 55,67 55,5q

TROP, I0,38 i0,46 10,67 12,93 15,09 15,95 16,41 ib,66 16o54 16,05
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SUNSET ZONALLY AVERAGED EXTIN.CTIOlV AND TEMPERATURE
PROFILES IN 10° LATITUDE BAND_ FOR SEPTEMBER 1979

(a) Aerosol extinction at 1.00 _m, fla,l.00

_,I.00" 10-4 km-1' at latitude,deg, of -
Altitude,

km
-25. -35. -45. -5S, -65.

_mmm_o_a

5 $6.00 10,25 4,66 6,%2 4._8
6 14.39 6o43 9,82 6o73 10o07
7 _073 5.11 7.15 5.68 18.76

_.20 totO 9067 4017 14016
9 4o18 3.92 9.2q 5000 7.87

10 3020 4.47 5082 4053 8004
11 2052 3.01 5.06 3.58 5.10
12 2.10 2,40 2,87 2.74 3,40
13 1.63 1.77 1.91 2.45 2.58
14 1.40 1.53 1.71 2.23 2.44
15 1.27 1.41 1.61 2.06 2.23
16 1o20 1.35 1.56 1,84 heq
17 1.22 1,38 1,53 1,59 1,49
18 1.30 1.39 1.40 1.31 1.13
19 1._3 1.31 1._6 1,06 .q8
20 1.27 1.18 1.12 .83 .63
21 1.13 1.06 1.00 .65 .40
22 T.05 .q3 .064- .52 o31
23 .91 .78 .68 .39 023
_4 .77 .61 .54 028 .16
2_ .66 049 .44 .20 .12
26 .56 .38 033 .14 .09
27 .45 .33 .23 oll 007
28 034 026 .16 .08 .05
29 024 .lfl 011 ,06 ,04
30 .18 .13 .08 .04 .03
31 .12 .I0 .06 .03 .02
32 ,09 ,07 004 ,02 .02
33 ,06 .05 ,03 ,02 ,02
34 ,05 .04 ,02 ,01 ,02
35 .03 .03 .02 o01 .01
36 ,03 ,02 ,02 o01 ,01
37 .02 .02 .01 .01 .01
38 .02 .01 .01 .01 .01
39 .01 .01 o01 ,01 ,01
40 .01 .01 001 .00 .01

*TROP..2 12,61 14.95 17.65 18,14 18.70

*This row of data qives the opticaldepth in units of 10-_
2 km above the tropopauseat the indicatedlatitudes.
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TABLE XIII.Continued

aerosolextinctiontomolecularextinctionat1.00_m,/_a,l.00//_m,l.00

_a,l.00/13m, l.00 at latitude, de.q, of -
Altitude,

km
-25, -350 -4._0 -55° -650

5 3.57 2.63 1.74 2.02 1.77
6 3.53 2.13 2.77 2.21 2.57
7 2,70 2,00 2,37 2,16 6.q8
8 2.14 1.q8 3.17 1.q2 4.30
9 2.04 1.97 3.37 2.33 3.10

10 ].PQ 2._7 2.6q 2.36 3.41
1I 1.00 1.Q7 2.67 2.26 2.77
12 1,76 1,q0 2,10 2,12 2,40
13 1.67 1.76 1.88 2.18 2.25
14 1.67 1.77 1.92 2.26 2.40
15 1.71 1._3 2.02 2.37 2.6Q
16 1.78 1.q3 2.15 2.43 2.48
17 1.93 2oll 2.32 2o45 2o37
16 2.17 2.31 2.41 2.40 2.22
19 2.42 2.45 2,48 2.33 2,25
20 ?05q 2o53 2o54 2o21 1.Q5
21 2.67 2o62 2o60 2.12 1.72
22 2.83 2.67 2057 2.04 1.65
23 2.86 2.62 2.50 l.q3 1.56
24 ?.65 20&O 2039 1.78 lo46
25 2.n8 2.39 2.31 1.64 1.41
26 Z.84 2027 2.[7 1,56 lo36
27 2.74 2029 1.q4 1.49 1.32
28 2,54 ?.lq 1.77 1.41 1028
2q 2.29 1.Q5 1.62 1.35 1.26
30 2.08 1.02 1.51 1.30 1.24
31 1.e6 1.70 1.42 1.27 1.23
32 1.75 1.60 1,36 1.24 1023
33 1._3 lo_1 lo31 1.21 1.23
34 lo54 1.43 1,29 1.20 1.23
35 1.4_ 1.37 1.27 1.18 1.23
_6 1.39 1,32 1.27 1.17 lo23
37 1.35 1.30 1.27 1.17 1.24
38 1.32 1.2R 1.27 1.16 1.2Q
39 _.20 1._7 1.27 1.17 1.36
&O 1.27 1.26 lo20 1.10 1.40



TABLE XIII. Continued

(c) Aerosol extinction at 0.45 pro, _a,0.45

_a,0.45'10-4 km-1' at latitude,deg, o£ -
Altitude,

km
-25o -35o -45o -95, -65o

I0 7,76 9,82 18,58 14,89 19,16
II 7,98 9,06 13,76 12,96 15,7_
12 7,75 8,45 10,45 12,00 13,18
13 7,11 6,71 _,38 11,04 11,09
14 6,65 5,89 6,Q7 g,91 9,89
15 6,33 5,35 6,17 8,81 8,65
26 6,20 5,16 5,75 7,64 7,33
17 6,17 5,11 5,43 6,47 5,99
18 6,04 5,01 5,00 5,33 4,77
19 5,70 4,74 4.4Q 4,27 3,70
20 5,19 4,32 3,98 3,34 2.69
21 4,57 3,84 3,47 2,58 1,86
22 3.96 3,31 2,Q6 1,9_ 1,30
23 3,37 2,79 2,46 1,45 ,90
24 _,84 2,31 2,0Z 1,Oh ,61
25 2.44 1.ql 1,64 ,77 ,4Z
_6 2,07 1,56 1,Z8 ,55 ,29
?7 1,72 1,25 ,96 ,40 ,21
28 1,38 ,q9 ,70 ,28 ,14
?9 1,05 ,76 ,52 ,20 ,10
_0 ,79 ,58 ,38 .15 ,07
31 ,58 ,43 ,27 ,10 ,05
32 ,43 ,32 ,19 ,07 ,04
33 ,31 ,23 ,14 ,05 ,03
34 ,22 ,17 ,10 ,04 ,02
35 ,16 ,12 ,07 ,03 ,01
36 ,12 ,OQ ,05 ,02 ,01
)7 ,08 ,06 ,03 ,01 ,01
38 ,06 ,04 ,02 ,01 ,01
39 ,04 ,03 .02 ,01 .00
40 .03 ,0? ,01 ,00 ,00

*TROP,42 _3.07 55,83 66.47 75,80 73,74
w

*This row of data gives the opticaldepth in units of 10-4
at 2 km above the tropopauseat the indicatedlatitudes.
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TABLE XIII. Continued

(d) Ratio of aerosol extinction at 0.45 pm to aerosol extinction at 1.00 pro, _a,O.45/_a,l.O0

_a,0.45/_a,1.00 at latitude,deq, of -Altitude,
km

-250 -350 -45, -55, -65,

_0 2,37 2.55 3,15 3,48 2.72
11 3.08 2.Q2 3,15 3,68 3,07
12 3.60 3.21 3.36 4,08 3.56
_3 4,05 3,_5 3,60 6.34 3,86
14 6,51 3,51 3,73 4,_6 3,98
15 4,82 3.64 3,71 4o26 3,95
16 4.98 3.71 3,64 4,16 3,96
17 4,93 3,72 3,62 4,11 6,06
18 4,69 3,69 3.58 6,08 4,16
_9 4,39 3,66 3,56 4,07 6,23
20 4,16 3,64 3,59 4,07 4,28
21 3,97 3,62 3,54 4,06 4.21
22 3,83 3,5q 3,_4 6,00 4,09
23 3.72 3.60 3.58 3.87 3,89
24 3,67 3,70 3,69 3,76 3,61
2_ 3.73 3.87 3,7_ 3.64 3,42
26 3._3. 3.Q8 3,R6 3o52 3o17
Z7 3.06 4,03 3,97 3.37 2.97
28 4,11 4,11 4,15 3,24 2,85
2q 6.25 4,22 6,35 3,15 2.73
30 4,40 4,39 6,52 3o07 2o48
31 4.94 4.47 4.61 2.99 Z.16
32 4,62 4,51 4,57 2,89 1,81
33 4.59 4.92 4.34 2,82 1,56
34 4.52 4,42 3.93 2.75 1.30
39 *.44 4.24 3.69 2.62 1,07
36 4.79 3,Q6 3.0t 2.38 .90'
37 4.01 3.64 2.64 1.9q .81
38 9.76 3,30 2,29 1,53 .79
39 3.45 2.98 I.Q5 1.26 .77
40 3.10 2.67 1.65 1.63 .72
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TABLE XIII. Continued

(e) Temperature

Temperature,K, at latitude,deg, of -
Altitude,

km
-25o -350 -45. -55o -65o

5 264,2 257,7 24Q,2 241,7 238.5
6 257,9 250,9 242.5 235,1 232.3
7 251,0 243,5 235.4 228,5 226,2
8 244,4 236,q 229,5 222,4 220.2
9 238,2 230,6 223,8 217,3 215,1

10 232,2 225,2 220,2 214,0 211,8
11 226,6 221,& 218,8 212,5 209,Q
12 221,4 218.8 21R.O 211.6 208,5
13 217.4 2_7,6 217.R 210.9 207,3
14 _13.7 216,4 217._ 210,4 206.7
15 211,8 215,6 217.3 210.0 206.1
16 210.0 214,8 217.0 210.7 204,7
17 209,4 214,9 217.2 212.i 203.2
18 _10,1 215,4 217.3 213,3 202.7
19 211,2 216.1 217,5 213.4 202.5
20 213.1 217.0 217.7 213.5 203.2
21 214.9 217.8 218,0 213.9 204,1
22 216,3 218.? 218,4 214,2 205,1
23 217.8 219,5 218.8 214.6 207.1
24 219.2 220.4 219.3 215,7 209,8
25 220,7 221,5 220,2 216,9 212,4
26 222,2 222.6 221,0 218.1 215,1
27 223,7 223.7 221.9 219,3 217.7
28 225o2 224o9 222,7 220,5 220,4
29' 226,7 276,0 22_,6 221,7 223.0
30 228,2 227,1 224,4 222,9 225.3
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TABLE XIII.Continued

(e)Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km
-25, -35, -45o -55, -65,

31 22Q,8 228,2 225,3 224,3 227,5
32 231,3 229,5 226,6 225,8 22Q,7
33 232,9 230,8 227,5 227,3 231,Q
34 234,5 232.1 229.0 228,8 234,5
3_ 236,1 233,4 230,3 230,5 238,4
36 237,8 234,7 231,8 23_,9 242,2
37 239,8 23b,6 233,8 239,3 246,1
38 242,0 23fl,5 235°7 237,7 250.0
39 244,2 240,5 237,6 240,1 253,9
40 246,4 242,4 239,5 242,_ 257,8
41 248,6 244,4 241,4 244, B 260,4
42 290,8 246,3 243,3 246,9 262,0
43 253,0 248,2 245,1 248,7 263,b
44 254,4 24Q,_ 247.0 250*6 265,2
45 255o9 _51,5 248,8 252o5 266o8
46 257,3 253,2 250,7 125_e_ 268,2
67 258,8 2_4,9 252,5 255,4 267.7
48 260,2 256,4 253,2 255,7 267,2
49 260,6 256.6 253,7 256,0 266,7
50 260,5 256,_ 254,2 256,4 266,3
51 260,5 257,0 254,7 256,7 265,8
52 260,4 257,3 255,2 257,0 265,3
53 260,4 257,5 755,7 257,6 264,8
54 260,3 257,7 256,2 257,7 264,3
55 260o3 257o9 256.7 258,0 263o8

94



TABLE XIII. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,kin,at latitude,deg, of -
Pressure,
mbar -25o -35, -45, -550 -65,

i000.0 .17 .16 .04 .11 -,14
850,0 1,55 1,51 1,35 I,%2 I,ll
700,0 3.14 3,08 2,87 2,94 2,58
500,0 5,79 5,67 5,38 5,46 5,00
%00,0 7,45 7,29 6,96 7,0% 6,53
300,0 9,49 9,Z6 8,89 8,98 8,%_
250,0 10,72 10,47 i0,08 10,17 g,56
200,0 12,19 II,91 II,51 Ii,60 lO,q4
150,0 l%,OZ 13,75 13,36 15,46 lZ,70
I00.0 16,53 15,32 15,95 16,06 15,16
70,0 18,74 18,58 18,23 18,35 17,27
50,0 20,85 Z0,73 20,39 20,51 19,28
30,0 2&,13 24,03 23,68 23.81 22,34
i0,0 31,%4 31,32 30,88 31,0% 9,28
5,0 36,32 36,11 35,53 35,74 3.76
200 42,q9 42066 41,q6 42031 0045
1,0 48.26 47,86 47,09 47,57 tS.8g
,4 55,34 54,84 54,03 54,61 53.26

TRDP, 13,91 11,62 i0,23 10,24 9,50
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TABLE XIV. SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR OCTOBER 1979

(a) Aerosol extinction at 1.00 _m, f_a,l.OO

_a,1.00'10-4 km-I, at latitude,deg, of -
Altitude,

km -5o _0 15. 250 35, 45o 55o 450 350

5 12,75 21,46 10,q6 8,q6 13,06 17,19 12,85 6,q4 6,38
6 13,14 1,39 28,42 , 8.73 Q.45 11,76 14,12 5.57 8.97
7 15.70 12.32 4.bl 6.72 q.73 12,64 8.88 5.95 13.20
8 10.43 21.72 3.87 5.04 10.22 14.14 7.30 8.79 18,84
9 8.23 11.51 22,80 3.67 6.95 9.24 6.44 9.27 14.05

I0 v,59 9.87 17,82 2.7b 7.21 6.55 4.11 7.84 13.45
11 5.83 8,19 12,10 2,06 3,88 4,37 2,92 3,11 8,1b
12 5,73 12,50 13.04 3.49 3,28 3,40 2,35 1,7q 2,53
13 5.57 3,ql 9.52 3.22 7.61 2.68 1,47 1.40 1,17
14 7.21 2,01 10.78 2,28 7.28 1,60 1,39 1.23 1,00
15 9,22 3.38 7.08 1,73 2.33 1.30 1.42 1.23 1.00
16 9,14 3,46 7,2g 1,52 1.57 1.30 1,4§ 1.30 1.10
17 5o5q 2.53 4,61 1,24 1,25 lo34 lo45 lo36 1o27
18 3,1Q 1,76 2.21 1,23 1,28 1.33 1.37 1.38 1,37
19 1.51 1,30 1.32 1.20 1.23 1,27 1.26 1.32 1,34
20 1.20 1.17 1.17 1.15 1.21 1.14 1.09 1.20 1.25
21 1.07 1,14 1,15 1.10 1,11 ,Q8 ,89 1,01 1.08
22 1.05 1.12 1.12 1.04 ,97 .79 ,70 .80 .q2
23 1.10 1.07 1.06 .94 .78 .62 .53 .60 .73
24 1.06 1.05 .99 .80 .b3 .46 .40 .45 ,53
75 1.03 .oq .95 .74 .52 .34 o29 o33 ,3g
26 .96 ,q4 .88 .66 .47 .25 .21 o24 .31
27 .82 ,85 ,80 .57 ,38 .19 .1_ .18 ,26
28 .58 ,57 ,71 .46 ,2Q .14 .11 .13 .lq
29 .32 .33 .55 .38 .ZO ,10 ,08 ,10 01_
30 .20 .24 .37 .28 ,14 ,07 005 ,07 ,12
31 .15 .17 .24 ,Z1 ,11 ,05 ,04 .05 .0_
32 .10 .12 .17 .15 .08 .04 .03 .04 ,07
3_ ,07 ._8 .12 .11 .06 .03 .02 .03 00_
34 ,05 .06 .08 .08 ,05 .02 ,02 .02 .04
35 ,04 ,04 .06 .05 .04 .02 ,01 ,02 .03
36 .03 .03 .04 .04 ,03 ,01 ,01 ,02 .02
37 .02 .OZ .03 ,03 .02 .01 .01 .01 .02
38 .02 .02 .02 ,02 .02 .01 .01 .01 .01
39 .02 ,01 ,02 ,01 .01 .01 ,01 .01 .01
40 ,01 ,01 .01 .01 .01 .01 ,01 .01 .01

_TROP,.2 10.62 10.57 11.57 10.35 10.97 1 .61 14.99 12.83 11.50

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.



TABLE XIV. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00/_m, /_a,l.00//3m,l.00

_a,1.0_m,1.00 at latitude,deg, of -
Altitude,

km -5. 5. 15. 25. 35. 45. 55. 45. 35.

5 3.10 4.63 2.80 2.47 3.11 3.80 3.06 2.11 2.03
6 3.46 .I0 6.16 2.58 2.71 3.07 3.53 1.98 2.62
7 4.24 3.56 1.93 2.34 2.97 3.47 2.69 2.20 3.70
8 3.34 5.86 -.i0 2.12 3.30 4.12 2.63 2.95 5.12
9 3.06 3.q0 6.98 1.91 2.76 3.28 2.62 3.38 4.52

10 3.13 3.76 5.92 1.77 3.07 2.83 2.18 3.19 6.68
11 2.81 3.65 4.79 1.b% 2.22 2.40 1.97 1,99 3.53
12 3.02 5.30 5.60 2.28 2.20 2.27 1.88 1.66 1.89
13 3.22 2.52 4.79 2.30 4.06 2.17 1.67 1.60 1.48
14 4,28 1.91 5.75 2.04 4.29 1.81 1.74 1.62 1.48
15 _.87 2.81 4.66 1.92 2.26 1.78 1.89 1,73 1.56
16 6.41 3.05 5.43 1.94 ?.01 1.92 2.06 1.90 1.72
_7 4.94 2.77 4.18 1.91 1.96 2.10 2.22 2.09 1.97
18 3.68 2.45 2.80 2.07 2.15 2.26 2.35 2.30 2.23
19 _.53 2.30 2.32 2.24 2.30 2.42 2.44 2.45 2.41
20 _.45 2.42 2.41 2.41 2.52 2.49 2.45 2.55 2.56
21 2.53 2.65 2.66 2.61 2.63 2.49 2.38 2.53 2.60
22 ?.79 2.92 2.93 2.80 2.67 2.41 2.26 2.43 2.61
23, 3.20 3.19 3.15 2.02 2.60 2.30 2.12 2.25 2.50
24 3.52 3.53 3.39 2.93 2.52 2.12 1.99 2.10 2.29
25 3.86 3.81 3.70 3.10 2.48 1.96 1.83 1.96 2.13
26 4.16 4.17 3.04 3.19 2.56 1.84 1.70 1.82 2.05
27 4.14 4.32 4.14 3.Z0 2.46 1.75 1.60 1.73 2.04
28 3.60 3.62 4.27 3.08 2.30 1.63 1.50 1.62 1.89
29 2.68 2.77 3.96 3.02 2.07 1.54 1.41 1.54 1.84
30 2.27 2.49 3.30 2.75 1.90 1.45 1.35 1.46 1.75
31 2.08 _.2_ 2.74 2.52 1.77 1.39 1.30 1.40 1.66
32 1.88 2.01 2.44 2.28 1.67 1.34 1.26 1.36 1.60
33 1.72 1.81 2.17 2.06 1.59 1.29 1.24 1.32 1.54
3; 1.61 1.66 1.95 1.8R 1.52 1.25 1,22 1.30 1.47
35 1.54 1.55 1.77 1.72 1.47 1.22 1.21 1.28 1.39
36 1.49 1.46 1.63 1.59 1.44 1.20 1.20 1.26 1.33
37 1.45 1.39 1.53 1.49 1.40 1.18 1.19 1.24 1.29
38 1.42 1.34 1.46 1.41 1.36 1.17 1.19 1.Z4 1.25
39 1.39 1.30 1.43 1.36 1.33 1.16 1.19 1.24 1.24
40 1.36 1.26 1.41 1.31 1.29 1.16 1.19 1.27 1.27
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TABLE XIV. Continued

(c) Aerosol extinction at 0.45 pro,/_a,0.45

_a,0.45' 10-4 km -I, at latitude, deg, of -
Altitude,

km --50 50 1_o 2_0 3_0 4_0 _50 4_0 3_o

lO 15.89 19091 30077 3.95 9033 12069 8,14 12,20 26001
11 16,12 15.69 28085 7,45 10022 9033 6.60 8007 19061
12 16036 14,80 26092 10038 10,91 6091 5083 5099 11,57
13 17.94 12.37 19054 11.07 11.75 5082 5047 5018 8.00
14 20.02 10.54 15085 10.24 11.20 5.30 5.42 4074 5.97
15 20,43 9.71 12.51 9.22 9.25 5.12 5043 4o71 5,14
16 17083 8,51 12,13 8.14 7.63 5.11 5040 4,87 5005
17 14012 7,66 9o91 7o13 6,67 5.10 5o21 5,01 5,27
1B 10.82 6,74 7082 6040 6004 4,95 4,85 4095 5,42
19 B030 5.92 6.32 5,76 5,47 4065 4,34 4066 5.24
20 6o42 5.23 5.38 5,15 4.92 4,17 3o71 4,15 4,78
21 5009 4,62 407q 4029 4o31 3.58 3o04 3049 4.12
22 4o18 4,05 4030 4.00 3065 2095 2.41 2080 3,41
23 3054 3.59 3,83 3042 2097 2.33 1,85 2,16 2o71
24 3010 3035 3.43 2093 2o42 lo79 lo38 lo62 2.07
25 2.79 3.17 3,15 2.59 2.00 1036 1,01 1,21 1.58
26 2050 2088 2,92 2,30 1068 .03 074 090 lo23
27 2,16 2,48 2.68 2.01 1.38 ,78 ,54 068 099
28 lo74 lo98 2039 1.71 1,11 ,59 ,40 o52 ,79
29 1,31 1,50 1,99 1,44 087 ,45 ,29 040 064
30 ,96 1,12 1.55 1.19 .66 ,34 .22 ,30 .53
31 ,71 ,R3 1.17 094 ,50 .25 o16 o22 043
32 .51 .61 .87 .72 .38 .18 .11 .17 ,33
33 ,3h ,44 063 053 o28 o13 .08 ,12 o25
34 ,26 .32 ,45 039 ,21 010 006 ,09 ,18
_5 ,19 o23 o32 oZ8 015 o07 004 .06 ,13
36 o13 o17 ,_2 020 011 005 ,03 005 ,10
37 ,09 012 .16 o14 .08 ,03 ,02 003 ,07
98 .07 .08 .11 o10 ,06 002 o02 .02 ,05
39 ,C5 006 ,08 007 ,04 ,02 ,01 o02 004
40 ,03 o04 .05 ,05 *03 001 o01 ,01 ,03

*TROP.+2 39085 39,18 45.04 42,05 46.16 52.95 53.35 46,48 46.02

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicated latitudes.
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TABLE XIV. Continued

(d) Ratio of aerosol extinction at 0.45 pm to aerosol extinction at 1.00 pro, fla,o.45/;3a,l.O0

_a.0.45/_a.1.00 at latitude,deg. of -
Altitude.

km
--_, 50 15o 250 35. _5. 5_0 45, 35.

10 1,63 3,20 1,P2 2,27 1,84 2,69 2,84 2,84 2,02
11 3.09 3,01 2,19 3,Z3 2,79 2.96 2,83 2,79 2,86
]Z 4,54 3.35 Z,86 3,98 3.52 3.42 3,09 2,92 3.24
13 4,00 3.71 3,08 4.62 3.93 3,59 3.38 3*Z6 3.96
14 3,95 3,79 2,97 6,78 %,23 3,80 3*64 3,54 5.03
15 4,00 4,13 3,03 5,13 4,49 3,92 3,75 3.66 5,15
16 3,90 4.00 3.22 5.31 4.71 3.95 3.72 3,7Z *.53
17 4,08 3.84 3.45 5.28 6.88 3.9Z 3.66 3.73 6.28
18 4o41 3.B9 3,87 5.16 4o73 3o84 3,58 3o70 6,15
19 6,67 %,07 4,1Z 6,83 4.44 3,77 3,50 3.63 4,04
20 4.85 6.19 6.30 4.%7 %,1b 3.72 3,45 3,55 3.93
?1 6.51 4,00 4.19 6.17 3.96 3.70 3.6Z 3,50 3.81
22 3.89 3.64 3.91 3,89 3,81 3,71 3.43 3,67 3,73
23 3.33 3.35 3.65 3,65 3,73 3.72 3,44 3.48 3.70
26 _,96 3,_3 3,66 3,51 3,71 3.78 3,66 3,49 3e72
25 2,76 3.20 3,36 3.69 3,7Z 3.87 3.42 3,5Z 3.79
26 2,69 3,15 3,36 3.52 3,73 3,95 3,4Z 3,56 3.86
27 _,76 3,19 3,38 3,57 3,7b 4,02 3,6b 3,60 3.91
28 3,01 3,43 3.49 3,67 3.93 4,13 3,5Z 3,b9 3,97
20 3.48 3,91 3,b8 3.85 6,19 6.30 3.61 3,82 **08
30 4,09 4,44 3,99 4.11 4,63 4,65 3,69 3,92 4.28
3Z 6,51 4,74 4,42 4,35 4,6Z 4.52 3,71 3,91 4,47
32 6,61 4o89 4,_I 6,56 4,67 4o69 3,67 3,8Z 6,66
33 4,65 5,04 4.98 6,68 4,61 4,41 3,55 3.63 4.3_
36 4,52 5,18 5.03 6o74 4,4b 4,27 3.38 3o41 4o38
35 4,68 5,24 5.07 4.82 4,21 6,03 3.18 3,Zl 4,59
36 6,21 5,22 5,10 4.91 3,89 3.72 3.03 3.0b 4.85
37 3.86 5o16 5,07 4,96 3.60 3*36 3,35 2o92 4,51
38 3.49 " 4,99 4,96 4191 3,37 Z,95 3.44 Z,67 3,95
39 3.1b 6,78 4,b2 4,7b 3.22 2,69 2,23 2.2B 3.51
40 2,90 4,50 4,15 4,48 3,09 Z,03 2,09 1,91 3,15
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TABLE XIV. Continued

(e) Temperature

_mperature, K, at latitude, deg, of -
Altitude,

kln

-_o 5, 15. 25. 350 45o 55, 45. 35,

5 ***** ***** 27209 27005 266,0. 256ol 25108 258.8 265.4
6 ***** ***** 267,2 26403 260,2 24904 245,3 25202 25807
7 ***** ***** 26007 25701 25303 242.3 238.5 2%409 251.2
8 ***** ***** 254,1 24909 246.3 23507 232.3 238.1 244.0
9 ***** ***** 247.1 24207 23901 220.2 226.1 231.3 236.9

10 ****_ ***** 24000 235.6 23201 224.4 22204 225.2 230.2
11 ***** ***** 232,3 228.5 22506 221.4 220.8 22005 22401
12 ***** _**** 224.4 22200 220.5 21Q03 220.0 216.9 21807
13 ***** ***** 217.1 216.2 21607 21803 219.7 215.4 215.0
14 ***** ***** 210.4 210.8 213.3 21705 219.4 214.3 211.8
]5 ***** ***** 205.9 207.7 211.6 21609 219.0 213.7 210.2
16 ***** ***** 202.5 205.2 210.0 216.4 218.6 213.1 208.6
17 ***** ***** 200.3 204.1 209.5 216.3 218,2 212,8 207.8
18 ***** ***** 201,4 205.6 210.2 216.2 217.7 212.7 207.6
19 ***** ***** 203,1 207,3 211,1 216,2 217,4 212,8 208,0
20 ***** ***** 20607 209.9 212.5 216.3 217.1 213.0 209.5
21 ***** ***** 210.2 212.5 213.9 21605 Z16,9 213.5 21100
22 ***** ***** 212.6 21404 215,2 21609 216,8 214,2 212.9
23 ***** ***** 215.1 216.4 216.5 217.4 216.7 214.8 21407
24 ***** ***** 217.5 218.4 217.8 217.8 216.8 215.6 216.5
25 ***** **1'* 21906 220.1 21903 21808 217.5 216.8 218.3
26 ***** ***** 22106 221.9 22008 219.8 218.2 21801 220.2
27 ***** ***** 223.7 223,6 22204 220.8 219.0 21903 22201
28 ***** ***** 225.7 22503 22309 22108 21907 22005 223.Q
29 ***** ***** 22708 227.1 225.4 22208 22005 221.7 225.8
30 ***** ***** 229,8 22808 22609 223.7 221.2 222.9 227.6
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TABLE XIV. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km -5, 5, 15. 25. 35. 45. 55. 45. 35.

31 **$*_ *t*** 231,q 230,5 228,4 224,7 222,0 224.2 229,5
32 ***** ***** 233,7 232,3 230,0 226,3 223,4 225,8 231,0
39 *t*tt ***it 295,5 293,9 231,7 228,0 224,9 227,4 232,4
94 ***st ***st 237,? 235,6 233,3 229,7 226,3 229,0 233,8
35 ****_ ****_ 238,9 237,3 234,9 231,4 227,7 230,6 235,2
36 ****t 1.1*1 240,7 239,0 236,6 233,1 229.3 232,4 236,6
97 ***** **1"* 242,Q 241.2 238,7 235,0 291.1 234,4 238,9
3_ ****_ 1#$** 245,4 243,6 240,q 236,q 232,9 236,5 241,2
39 ****_ 1"*1. 247,9 246,0 243,t 238,Q 234,7 238,6 243,5
_0 **_** ***** 250,4 248.3 245,3 240,8 236,6 240,7 245,8
41 1"*** ****1 253,0 250,7 247,5 242,7 238,6 242,8 248,1
42 ***** ***** 255.5 253,1 249,8 244,7 240,2 244,9 250.3
43 ***** ***** 758,0 255.5 251,9 746,5 242,1 246,7 252.*
44 ****1 _111 259.4 256,9 253,4 248,3 24_,0 248,4 254,0
&5 *1"** 151'1 260,7 258,2 255,0 250,0 245,9 250.2 255,5
46 ***** ***** 261,9 259,6 255,5 251,8 247,9 251.9 257.1
47 ***1' *1*** 269,1 260, q 258,1 253,6 249,8 253,7 25B,6
48 ****_ ***** 264,3 262,2 259,6 254,7 250,5 254,6 260,1
&9 ***$* #**** 264,7 262,5 259,7 255,1 251,2 255,0 260,0
50 *tit* **_tt _64e4 262.4 25Q,7 255,4 252,0 255,4 260,0
51 ***** ***** 26_,0 262,3 25q,7 255,8 252.7 255.8 260.0
52 _**** ***** 263,7 262,1 259,7 256,2 253,_ 256,2 260,0
53 ***** ***** 263,4 262,0 25Q,7 256,5 254,1 256,6 260,0
54 ***1# *11** 263,1 261,8 259,7 256,9 254,8 257,0 260,0
55 ***it *tt#t 262,8 261,7 259,7 257,2 255,6 257._ 259,9
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TABLE XIV. Concluded

(f) Geopotential height,of standard pressure surfaces

Altitude,kin,at latitude,deg, of-
Pressure,
•bar -5• 5, 15• 25, 35, 45, 55, 45• 35,

1000.0 .10 .10 .10 ,12 .12 .11 .08 .14 ,15
850.0 1.51 1,51 1.53 1.53 1.50 1.44 1.38 1.49 1.53
700.0 3.15 3.15 3.18 3.17 3.10 3.00 2.91 3.07 3.13
500.0 5.89 5.89 5.90 5.88 5.76 5.57 5.45 5.68 5.79
400.0 7o62 7.61 7o63 7.58 7o44 7.18 7o04 7.32 7.45
300.0 9.75 9.74 9,74 9,65 9.49 9.16 8.99 9.32 9.48
250.0 11.02 11.02 Ii.01 10.90 10.73 10.36 10.19 10.53 10.71
200.0 12.50 12.51 12.50 12,38 12.19 11.81 11.63 11.96 12.16
150.0 14.31 14.32 14.31 14,19 14,02 13o66 13.49 13.77 13.97
I00.0 16.70 16.71 16.71 16.63 16.52 16.24 Ib.10 16.31 16.47
70.0 18.79 18.79 18.79 18.76 18.71 18.50 18.38 18.52 18.64
50.0 20,83 20.82 20.83 20.83 20.80 20.64 20.53 20.62 20.70
30,0 24,04 24.04 24.05 24.09 24,05 23.91 23.79 23.85 23.91
i0.0 31.36 31.36 31.36 31,38 31.30 31.10 30.89 31.00 31.14
5.0 0,00 0,00 36.36 36.31 36.20 35.91 35.58 35.86 36.08
Z.O 0.00 0,00 43,17 43.05 42.8_ 42.40 41.94 42,39 42°72
1,0 0.00 0.00 48.46 48,31 48.06 47.56 47.00 47.58 47.95

.4 0.00 0.00 55.61 55.43 55.07 54.43 53.81 54.46 54.93
TROP. 17.07 17.13 16.80 16.28 14.51 11.08 10.32 12.47 13.41
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SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR NOVEMBER 1979

(a) Aerosol extinction at 1.00/_m, fla,l.00

10-4 km-I, at latitude,deg, of -_a,1.00'
Altitude,

km 25. 15, 5, -75, -65. -55,

5 8,53 12,40 0,00" 7,87 3,86 9,44
6 6,72 6,72 0,00 6,56 3,82 13,0Z
7 5,54 3,79 0,00 2,93 3,35 9,00
B I0,76 3.08 0,00 3,64 3,49 9,83
9 14,82 2,40 0,00 Z.49 Z,66 7,6Z

lO 16,18 2,09 0,00 1,87 2,10 4,14
11 6,45 13,58 1,08 1,77 1,74 2,82
12 l,Q0 30.53 1,91 _*77 i*68 2*66
13 1.51 3,31 1,7T 1,48 1,46 2,07
14 1,45 2.30 27,93 1,20 1,27 1,55
15 4,42 1,68 28,69 ,98 1,13 1,30
16 2,Q7 1,48 21,70 *B0 ,98 1.19
17 1,73 8,23 2,08 *b8 ,R8 1,09
18 1,11 4.37 1,49 .57 ,8I ,97
19 1,19 1.60 1.Z3 ,47 .74 ,84
ZO 1,19 1.23 1,09 ,43 .65 ,71
21 1,13 1,18 1,01 ,38 ,56 ,62
22 1.07 1.10 1,00 ,34 ,46 ,53
23 ,98 1,03 1,OZ ,31 ,38 ,42
24 ,87 ,97 ,97 ,26 ,3Z ,33
25 ,80 ,93 ,94 ,ZO ,26 ,29
?6 ,71 ,85 ,87 ,16 ,20 ,Z3
27 ,64 ,76 ,73 ,12 ,14 ,17
28 ,55 ,65 ,48 ,00 ,11 ,12
29 ,41 ,43 .32 ,07 ,08 ,09
30 ,27 ,25 ,Z3 ,05 ,06 ,06
31 ,19 ,18 ,16 ,04 ,04 ,05
32 ,14 .13 ,12 ,03 ,03 ,04
3_ ,10 ,09 ,OB ,02 ,03 ,03
34 ,07 ,06 ,06 ,02 ,02 ,02
3_ ,05 ,0_ ,04 ,02 ,02 ,02
3b ,03 ,03 ,03 ,01 ,01 ,OZ
37 ,02 ,02 ,02 ,01 ,01 ,01
38 ,02 ,01 ,02 ,01 ,01 ,01
39 ,01 ,01 ,01 ,01 ,01 ,01
40 ,01 ,01 ,01 ,01 ,01 ,01

*T_OP*.2 11*48 1Z.19 10,46 11.08 12,47 14.34

*This row of data gives _e optical dep_ in units of 10-4
2 km above the tropopauseat the indicatedlatitudes.
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TABLE XV. Continued

(b) .Ratio of aerosol extinction to molecular extinction at 1.00/_m, t32,l.oo/,Om,l.oo

Pa,1°00/Pm,1°00 at latitude,deq, of -
Altitude,

km
250 15, 5, --75, --65. --55o

5 2,38 3,02 0,00 2,25 1,63 2,52
6 2,22 2,21 0,00 2.17 1,69 3,36
7 2.11 1,77 0,00 1,60 1,67 2,75
B 3,44 1,69 0.00 1,8_ 1.80 3,25
9 4,72 1,60 0,00 1,65 1,70 2,94

10 5,55 1,59 0,00 1,58 1,63 2,20
11 ?,g& 5,60 1,31 1,64 1,62 1,Q7
12 1,66 11.47 1.54 1,74 1,70 2,08
13 1,61 2,30 1.71 1.74 1,71 1.97
14 1,67 2,03 12,66 1,70 1,73 1,86
15 3.39 1,86 15,94 1,67 1,75 1,84
16 2,76 1,88 13,34 1,64 1,76 1,90
17 2o20 7.48 2,41 ],63 lo80 1,96
18 1,95 4,62 2,25 1,61 1,85 2,00
19 2,21 2.60 2,25 1,59 1.91 2o00
20 2,46 2,50 2.33 1,63 1,92 2.00
21 2,65 2.72 2,4q 1,64 1.92 2,01
22 ?*87 ?,02 2,74 1,67 1.88 2.00
23 3,02 3.14 3.11 1.72 1.P6 1.92
24 3,13 3,3P 3,39 1,60 1.82 1,R5
25 3,31 3,68 3,74 1,62 1,77 1,q6
?6 3,41 3,qO 3.98 1,57 1,69 1,78
27 3,54 4,05 3.90 1.49 1,58 1,67
28 3,56 4.05 3,_2 1,43 1,50 1,56
29 3,20 3,37 2,7o 1,38 1,43 1,47
30 2,74 2,63 2,47 1.34 1.37 1.40
31 2.43 2.34 2.24 1,30 1,32 1,34
32 2,19 2,12 2,01 1,27 1,2_ 1,30
33 1._8 1.q2 1,82 1,24 1.26 1,2e
34 1,70 1.74 1.68 1,22 1.24 1.26
35 1,64 1,57 1,56 1,20 1,22 1.24
36 1,51 1,44 1,4_ 1,1Q 1,21 1,24
37 1.42 1,35 1,40 1,17 1,20 1,24
38 1,34 1,29 1,35 1,16 1.20 1,25
39 1,28 1,27 1.31 1,15 1,20 1,26
40 1.75 1.25 1,27 1,15 1,20 1,27
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TABLE XV. Continued

(c) Aerosol extinction at 0.45/_m, fla,o.45

_a,0.45'10-4 km-I, at latitude,deg, o£ -
Altitude,

ks 250 15, 5o -75, -650 -55.

10 29,20 3o27 ,00 3.66 3,73 10.02
11 16,43 4,75 lo79 3o3P 3,74 Qo27
12 6,92 6,24 2,49 3,11 3,75 8.72
13 6.3S 6,B2 3.23 ?.91 3,49 7.01
14 5.77 6.96 62.99 2.63 3.31 5.70
15 10073 6.61 40016 2o31 3.16 4o81
_6 8.7Q 5,99 14,07 2,03 3.01 4.27
17 7,16 17.30 8,78 1,79 2.86 3,Sb
18 6,06 11.64 5.89 1,SP 2.70 3,47
19 _.47 7,90 4.68 Io43 2.52 3o07
20 5.0? 5.85 4,04 1,34 2,29 2.69
21 4.61 4.78 3o65 1.76 2.02 2o34
22 4,13 &,16 3.39 1.16 1,74 1.99
23 3,61 3,75 3,1q 1.06 1,47 1.65
24 3.12 3.40 2.q8 .92 lo23 1.35
25 2,74 3.10 2.76 .78 1.02 1.12
26 2,46 2.R2 2,51 ,65 ,R3 ,91
?7 2.1Q 2.50 2,19 .51 .66 .72
28 1.QO 2.14 1.83 .40 ,51 ,55
29 1.57 1.74 1.50 .30 .39 .42
30 1,2_ 1,33 1.21 .22 .29 .31
31 .96 1.00 .94 ,16 o22 ,23
32 ,71 .73 ,71 .12 ..17 ,17
33 ,51 .53 ,52 ,0_ ,12 ,12
)4 .36 .3q ,38 .06 .0q ,09
35 .26 .30 .27 .04 .07 .06
36 .19 .23 .ZO .03 ,05 .04
37 ,13 .17 ,14 .02 .04 ,03
38 .0_ .12 .10 .02 .03 .02
39 ,06 ,OR ,07 .01 .02 ,02
40 ,04 .05 .05 .01 .02 _02

*TKOP..Z 46,_4 48.45 37.37 28,11 3A.2g 51,95

*This row of data gives the opticaldepth in units of I0-4
at 2 km above the tropopauseat the indicatedlatitudes.
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TABLE XV. Continued

(d) Ratio of aerosol extinction at 0.45 pm to aerosol extinction at 1.00/_m,/_a,0.4_//_a,l.oo

_a,O.45/_a,].O0at latitude,deg, of -
Altitude,

km
25. 15. 5, -75. -65. -550

10 2.58 1,40 1.03 1.e7 2.01 2.32
11 2.75 1.56 1.37 1.AT 2,04 2.48
12 3.22 1.92 1.72 1.86 2.06 2.6P
13 3.73 Z,07 2,07 1,Q7 2,18 2,89
]4 4.10 2.41 2.34 2.14 2.30 3.11
15 4.08 3.85 2,55 2.32 2.64 3.33
16 4.20 4.45 2.59 2.51 2,_7 3.52
17 4,31 3,7R 3,35 ?.67 3.07 3,59
18 _,36 3.45 3.39 2.74 3.20 3.64
19 4.44 3,53 3.60 2.85 3.27 3.67
20 4.34 3.87 3.59 3,05 3.36 3.70
71 4.10 4.02 3.49 3.21 3.4P 3.76
22 3.00 3,7Q 3.35 3,30 3,61 3.81
73 3.71 3.62 3.20 3,60 3.71 3.85
?4 3,53 3.4q 3.06 3,51 3,79 3,87
25 3.45 3,39 2,99 3,68 3.90 3.93
26 3.44 3.34 3.00 3.89 4.05 6.03
27 3.46 3.34 3.19 4.04 4.22 4.19
28 3.61 3,48 3.62 4.13 4.36 4.38
29 3.86 3.86 4.28 4.13 4.42 4.54
30 4.24 4.46 5.01 4.03 4.41 4.62
31 4.65 5.08 5o57 3.85 4.34 4.60
32 4.QI 5.40 5.89 3.62 4.19 4.47
33 5.00 5.57 6.10 3.37 3.Qq 4.31
34 5.07 6.02 6.27 3.09 3.76 4.12
_5 _.21 7.03 6.41 9.85 3.49 3.69
36 5.40 _.59 6.41 2.64 3.12 3.18
37 5.57 10.51 6.26 2.46 2.75 2.72
38 f.64 12.o0 5.9_ 2.27 ?.45 2.30
39 _.56 13.04 5.59 2.07 2.28 2.12
40 5.28 9.71 5.19 IoBP 2.39 2.14
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TABLE XV. Continued

(e) Continued

Temperature,K, at latitude,deg, of-
Altitude,

km
25, I._0 5, -75, -65, -55,

5 270°8 273,2 273,2 240,6 244.3 247,5
6 264,6 26_,Q 267,3 _34,3 237,q 240,7
7 257,8 260,5 260,e 278,1 231,6 233,8
8 250°9 254,0 254,1 722,2 225.8 228,2
9 243°7 247,4 247,1 _ln,4 221o2 223,1

10 236,7 240,5 240,0 _17,8 219,5 220,3
11 229,q 232,8 232,b 21q,3 220,5 220,5
12 223,0 274.a 22_,q 720,8 221.q 221,2
13 216°6 216,q 217,2 222,2 223,3 222,2
14 210,5 208,q 209,b 27_,7 224,7 223,2
15 20_,9 202,6 203,3 2_5,3 226.2 224,2
lb 201,6 106,9 197°5 226,6 227,4 225,2
17 19q,5 194,4 194,7 277,7 22_,2 225,8
18 2CO,P 197.8 197,P 228,P 228.9 226,5
19 202°7 201,3 201,1 230,0 22q,6 22b.q
20 20b,3 205°1 205,0 231,3 2_0,2 227,3
21 200.6 20_,6 208,7 _2,3 230.0 227,8
22 212°2 211,5 211,4 2_3,2 2_1,6 22_,4
23 214,8 214,3 214,1 ?34,2 232,3 22_,0
24 217,4 217,2 216,8 735,2 233,0 22q,6
25 _10,4 21O,4 ?lq,2 _36,7 23_05 231,3
26 271,4 271,7 221,5 238,2 23b,0 233,0
27 723,4 224,0 223,8 239.7 237,5 234,7
28 725,4 226,2 226,1 741o2 23q,1 216,4
29 227,4 228,5 228,5 242,7 240,6 238,0
30 _2904 230,e 230°8 244,2 2_2,1 239,7
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TABLE XV. Continued

(e) Concluded

Temperature, K, at latitude, deg, of -

Altitude,
ks 25, 15, 5, -75, -65o -55,

31 231,4 233,1 233,1 245,7 243,6 241,_
32 ?33°3 235,1 235,1 247,3 245,3 243,3
33 235,3 237,0 237,1 2_8,9 247,2 245,6
34 737,2 238,9 239,0 25C,5 24Qol 2%7o8
35 230,2 240,9 240oq 252ol 251,1 2_0,0
36 241ol 242,8 242°8 253,7 253,0 252,2
37 243,5 245°2 245,2 255°5 255,0 254,5
38 246,1 247,9 2%7°8 757,8 257,3 256,7
39 248.6 250,6 250,4 260,1 25q,5 2_9,0
40 251,1 253,3 253,0 262,4 261o8 261,3
&l 253o7 255o9 255,7 26&,7 264,0 263o6
42 256o? 258o6 758,3 267o0 266o3 265o8
43 258°_ 261°3 260°9 269e2 268,5 268,I
4_ 26C.1 2_2.6 262.3 271.3 270.7 270.1
45 2(.1,3 263,6 263,4 272,3 271,7 270,q
46 262,4 26W.7 264,4 273.4 272,7 271e8
47 263,6 265,7 265°5 774,5 273,7 272,e
_ 264.8 266,7 266,_ 27P,5 274,7 273,5
49 265,1 267°0 267,0 _76,6 275,7 274,3
50 264,8 266,5 266o5 276,4 275,q 274,2
51 264,4 266,i 266,I 2_5,5 _74,9 273,3
22 266,1 26506 265°6 274.5 274,0 272°5
53 263,7 265.2 265.2 ?73.6 273.1 271.6
5_ 263.4 26_,P 264.8 272,7 272,2 270,8
55 263°0 264.3 264.3 271,7 271,3 269,9

108



TABLE XV. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,kin,at latitude,deg, of -
Pressuree
mbar 25. 15. 5, -75. -65, -55.

I000.0 011 .08 .08 -.10 -.06 -.04
850.0 1.52 1.50 1.49 1.16 1.21 1.26
700.0 3.16 3.15 3,1% 2.62 2.70 2.77
500.0 5.87 5.89 5.87 5.06 5.17 5.27
400.0 7.57 7.61 7,60 6.60 6.72 6.84
300.0 9.66 9.73 9.71 8.49 8.64 8.77
250.0 10.91 11.01 10.99 9.65 9.82 9.95
200.0 12.39 12,48 12.47 11.08 11,26 11.39
150,0 1%.20 14,29 1%.28 12.94 13,13 13.27
100.0 16.62 16.66 16.66 15,61 15.82 15.93

70.0 18.73 18,69 18,72 17,98 18,20 18.31
50.0 20.76 20.73 20.75 20,26 20.48 20,56
30,0 23.98 23.93 23.95 23.77 23.96 24,00
10,0 31.28 31.24 31,26 31.54 31,68 31.62

5.0 36.28 36.52 36.38 36.67 36.80 36.66
2.0 43.09 43.19 43.26 43.79 43,93 43,77
1,0 48.42 48,51 48.59 49.39 49.54 49.41

,4 55,56 55.69 55.73 56._4 56.95 56.80
TROP. 15,64 16.42 16,55 9,18 9.47 9.q5
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TABLE XVI. SUNSET ZONALLY AVERAGED EXTINCTION AND TEMPERATURE
PROFILES IN 10° LATITUDE BANDS FOR DECEMBER 1979

(a) Aerosol extinction at 1.00 #m, _a,l.00

10-4 km-I, at latitude,deg, of -_,I .00'
Altitude,

k_ -55o -45, -350 -25, -150 -§, 50 15o 250 350 45o

5 9023 3o74 Qo38 6,73 5087 10o94 3063 5.40 5oQl 10026 9o14
6 15,01 3,23 7,18 7,Q6 4.56 7041 4,50 5,01 4097 8066 10,36
7 15.22 3047 7,19 6,22 4,20 5,96 25,16 3,50 8.13 5,70 13.78
8 11.11 4,48 6,4t 6,93 3,52 5.59 17.71 40)0 8,20 5,74 6,73
9 7,84 6005 8,35 5001 4.72 7,43 6,82 2,26 4,63 5,08 3,83

10 5,03 5,07 10,13 7,88 8,47 8,14 17061 6008 2.55 2086 2036
11 2,47 2080 7,18 11023 10,Z1 8,16 22.01 7085 3.25 1,94 2,03
12 2.?1 2023 6,00 5,q3 11,27 7,59 13.13 8004 6,11 lo71 1.80
13 1,79 1,75 3,45 5*00 13,27 11070 16,62 8018 9081 1069 1.86
14 1,49 1,44 2,71 6060 12,64 11,05 14,52 9,88 4.61 1,68 l,q5
15 1.37 1.30 2,48 5,37 13,95 13.02 10.71 7.69 2025 1086 2003
t6 1033 1,30 1,68 3,67 8,07 11.92 13,58 40_9 2034 2.03 2003
17 1,22 1022 1,33 2052 6003 8,13 8,20 3092 2,99 1.98 lo78
18 1,11 1013 1,26 2,22 5,20 7,35 4,75 3058 2.85 1,66 1.46
19 .98 1000 1.16 1,46 2,77 3,86 3,38 2,13 1.72 1035 1026
20 ,82 ,_S 1.03 1018 lo52 1,90 2,1Q 1035 1,19 1,16 1,11
21 063 .78 ,92 1006 1006 loll 1,12 1009 1007 099 099
22 ,51 ,66 ,80 .93 1.00 .99 1002 1009 ,96 086 088
23 ,40 ,52 ,6_ 081 .97 095 ,97 1.08 .89 ,72 079
24 ,35 .40 054 ,64 ,86 o93 .93 1,04 ,82 ,60 ,67
2_ ,29 ,33 ,43 058 ,83 ,87 086 096 ,73 054 054
26 ,24 .27 .34 .51 ,78 .75 .72 .78 ,62 .41 .41
27 ol_ 021 026 ,45 ,65 ,56 o51 ,5_ 0_6 030 ,29
28 o13 ,15 o19 o36 o51 o42 o35 o33 ,30 021 o20
2_ .0_ oll .1_ .2e .39 .3a .2m .22 .20 015 .1,
30 007 00_ 010 ,20 029 024 010 o15 ,14 ,10 010
31 ,05 006 007 ,14 ,21 ,17 ,13 .10 .09 007 007
32 o04 .04 ,05 ,10 ,16 012 009 ,07 ,06 ,05 005
33 003 003 .04 007 .11 ,08 007 ,05 .04 .04 003
34 ,02 ,03 ,03 .05 ,08 006 ,05 .04 ,03 ,03 ,02
3_ .02 ,02 .02 ,04 .06 .04 .04 ,03 .02 002 ,02
36 ,02 .02 .02 ,03 ,04 003 ,03 ,02 002 ,02 ,01
37 ,01 ,01 .01 ,02 ,03 ,02 ,02 .02 ,01 ,02 ,01
38 ,01 ,01 .01 002 ,02 ,02 ,02 ,01 ,01 001 ,01
39 ,01 ,01 001 ,0i .02 .01 ,02 .01 .01 001 .01
40 .01 ,01 .01 .01 ,01 .01 ,01 ,01 ,01 001 001

*TROP,.2 13038 12.74 11.48 10,_6 11.66 13.39 12099 1_036 17024 16.69 18088

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE XVI. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 _um, /_a,l.OO//_m,l.O0

_.I.0_.I_00 at latitude,deq. of -
Altitude.

km -55, -%5, -35o -25, -15, --5, 5, 15, 25. 35. %5,

5 2o50 lob0 2o53 2oi0 1,96 2,82 io56 1,88 IoQ5 2,bb 2o39
6 3.73 1.58 2.21 2,&5 1,83 2o35 1,83 1.91 loqO 2o52 2.81
? %o02 1.70 2,4; 2,25 io85 2.23 6.35 1.70 2,62 2,13 3o69
9 3.48 2,01 2o43 2.55 1,79 2o27 4.97 2,03 2o82 2o27 2,_0
9 2,9_ 2,59 3,10 2,22 2.18 2,87 3,21 1,38 2.16 2,2b 1,96

10 2.46 2,43 3,72 3,22 3,38 3.22 6,05 2.72 1,72 1,80 1,68
11 1,83 1,01 3,28 4,48 4,20 3.57 7,89 3,45 2,03 l,b2 1,68
I? 1,87 1.85 3,14 3,05 5.13 3,52 5,63 3,83 3.27 1,b4 1,70
13 1._2 1,78 2,12 3,02 6,Z5 5.81 7.75 4,27 %,q8 1,73 1,65
14 lo81 1.7_ 2.30 4,05 5.78 5.98 7o49 5,15 3oll 1o81 2,04
15 1,_7 1,79 2,37 3,82 8,20 7,77 bo59 %.95 2o23 2oOQ 2o2b
lb 1._9 1.92 2,07 3,23 5,75 7,97 9,07 3,70 2,51 2,37 2,46
17 2,06 2,01 2,09 2.82 5.14 6,52 6,61 3,79 3,25 2,55 2,50
18 2.12 2.09 2,13 2,89 5.34 7,09 4.88 4,00 3,48 2,53 2.42
19 2,16 2,14 2,23 2,49 3.74 4,80 4,41 3,14 2,77 2,47 2,45
20 2o13 2,17 2,30 2.44 2,80 3,22 3,59 2,6_ 2o46 Zo%Q 2,49
21 2,01 2.21 2,37 2,54 2.54 2.99 2,61 2,bO 2.59 2,50 2,57
22 1,96 2,20 2.40 2.60 2.74 2.72 2,77 2,91 2,70 2,_3 2,63
23 1.88 2,11 2,42 2.65 3,00 2,96 3.01 3,25 2,86 2,_0 2,70
_4 1,88 1,99 2.31 2,56 3,12 3,30 3,28 3.56 3,02 2,48 2,70
25 I,P7 1,96 2,24 2.66 3,41 3,54 3,50 3,79 3.11 2,55 2,60
26 1,81 1.92 2,14 2,70 3,5b 3,56 3,43 3,b6 3.13 2,41 2,%2
27 1,70 1._2 2,03 2,76 3,58 3,26 3,02 3.16 2.62 2,21 2,18
78 1,_9 1,70 1.88 2,66 3,38 2.99 2,62 2.55 2._9 1,99 1,95
29 1.49 1.59 1,73 2,50 3.13 2,78 2,37 2,20 2,12 1.80 l,Te
30 1,42 1,51 1.62 2,21 2,83 2,57 2.16 1,98 1,90 1,6b 1,64
31 1.35 1.44 1.93 2.03 2.61 2.32 1.97 1,77 1.70 1.54 1,52
32 1.31 1.38 1.45 1._4 2.36 2.07 1.BO 1o61 1.51 1.45 1,42
33 1.28 1.34 1,39 1,69 2011 1.07 1.66 1.49 1,13 1.37 1.35
34 1.26 1.30 1.39 1.57 1.91 1.71 1.58 1.42 1.35 1.32 1.30
3_ 1,24 1,28 1.31 1,%B 1.75 1.60 1.50 1.36 1.31 1.30 1.26
36 lo23 lo26 lo28 lo41 1,64 1.52 1.44 lo32 1.2B 1.29 lo21
37 1,23 1,29 1.26 1.36 1.56 1.46 1,%0 1.29 1.25 1,29 1,22
38 1,26 1.25 1.25 1,33 1,50 1,11 1.37 1,27 1,21 1,29 1,22
39 1.26 1.29 1.25 1.33 1.43 1.37 1.37 1.26 1.23 1,29 1,23
40 1.2_ 1,2_ 1,27 1.32 1.36 1,34 1.40 1,24 1,22 1,29 1.29
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TABLE XVI. Continued

(c) Aerosol extinction at 0.45 pro, fla,o.45

_a,0.45'10-4 km-I, at latitude,deg, of -
Altitude,

km , -5_, -45o -35o -25, -15, -5o So 15o 25o 35o 45o

10 8.04 9,07 17.87 20,02 10,90 8,73 3Z,24 ll,Ob 6,74 5.66 5,61
11 7,05 7,Q4 16.59 19,85 14,95 12,59 20.32 10.60 8.12 5,38 5,61
12 6.59 7.08 14,86 21,18 17,06 11.97 18,_9 10,90 9,64 5.37 5.79
13 5,77 5.q2 14.02 22.35 le.44 15.33 17,35 1Z.50 11,10 5,Q6 6,3Q
14 5,15 5,04 13.10 23.05 20,25 15.18 17.82 t3.48 11,21 6.78 b,97
15 4,77 4,49 11,15 21,30 22.60 17,43 1§,79 15.02 11,44 7,64 7,25
lb 4,54 4,20 8,6Q 17,1b 22,02 18,9_ 16,00 16,51 12,83 8,Oh 6,99
17 &,30 3,9q 6,73 13,38 ZO,b5 17,99 16,35 17,01 13,58 7,60 6,19
]8 3,97 3.78 5,37 9,Q8 17,76 16,23 14,8Z 14,81 11,95 6,44 5,20
t9 3.5_ 3.51 4.48 7.16 1Z.96 12.80 12o54 10.79 8oqb 5o22 4.30
_0 3.04 3.18 3.87 5.30 8.33 e.81 9.08 7.25 6.33 4.20 3.55
_1 2.53 2.84 3.41 4.30 5.51 5.63 5.89 5.10 4.66 3.39 2.94
22 2,07 2,48 3,00 3,63 4,1Z 3,90 4,13 3,Q9 3,b4 Z,74 2,46
23 1,b8 2,07 2,55 3,07 3,38 3,07 3,27 3,44 3,04 2,23 2.06
24 1.36 1.68 2,11 2.59 2.96 2.68 2.83 3.10 2.65 1.84 1.72
25 1,12 1.40 1.76 2,27 2o76 2,45 2.5b 2.81 2.33 1.54 lo42
2b .Q3 1.15 1.45 1.9Q 2.57 2.2b 2.28 2.45 2.02 1,2b 1.14
27 .74 ,92 1,t7 1,72 2,2Q 2,01 1,Q2 1,99 1,67 1,02 ,68
28 ,50 ,72 ,91 1,43 1.96 1.72 1.53 1.51 1.30 .80 ,6b
29 .44 ,55 ,70 1.16 1.63 1.41 1.18 1.08 .Q7 .bO ,49
90 .32 .41 .52 .Ol 1.30 1.12 ,89 ,76 .70 .44 .35
31 .24 .30 .3Q .6Q 1,01 .85 .bb .54 .50 .33 ,_5
32 .17 .22 .28 .52 .76 .64 .48 .38 .3b .74 .18
33 ,12 .16 .21 .38 .56 .47 .35 .27 .26 .17 .13
34 .Oq .12 .15 .77 o41 .34 .25 ,lq .19 .13 .09
3P .Oh .08 .11 .ZO .30 o25 .18 .14 .13 .09 .Oh
36 .05 .06 .08 ,14 ,21 .18 .14 .09 .09 .06 .05
37 .03 .04 .Oh .IO .15 .14 .i0 ,07 .Oh .04 .03
38 .03 .03 .04 .OB .11 .10 .08 .05 .04 ,03 .02
39 .02 .02 .03 ,Oh .08 .08 ,06 .03 .03 .02 .01
40 .OZ .02 .02 .04 .OS .05 .04 .03 .02 .02 .01

*TROP,+2 48,00 45,78 49.16 44,81 49,74 49.98 50,24 59,36 76.20 62.03 62.17

*This row of data gives the opticaldepth in units of 10-4 at 2 km above the
tropopauseat the indicatedlatitudes.
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TABLE XVI. Continued

(d) Ratio of aerosol extinction at 0.45/_m to aerosol extinction at 1.00/_m, _a,0.45//_a,l.00

_a.0.45/_a.1.00 at latitude,deg. of
Altitude.

km
-55, -45, -35, -25, -15, -5, 5, 15, 25, 35, 45°

10 2,43 2*99 2.23 2,46 1,51 1,34 1*32 2°72 1.97 2.37 2,37
II ?,55 2.90 2,89 3.01 1,99 1,88 ,85 2,27 2,51 2,63 2,66
12 2,83 2,86 3,38 3,66 2,23 1,76 1.79 2.09 3.09 2,97 3.00
13 3,06 2,98 3,70 6,31 2,66 2,22 1.81 2,28 3,45 3,39 3.33
14 3,20 3,14 4,03 4,76 2,75 2,73 2,35 2,65 3,93 3,73 3,51
15 3,33 3o22 4,13 6,79 3o12 3,09 1,79 3,27 4o57 3o91 3,55
16 3,46 3o28 4,17 4.66 3,36 3,39 2.52 3,87 4o95 3.90 3,54
17 3,56 3,32 4,16 4,67 3,76 2,84 3,04 4,30 4.79 3,80 3,49
18 3,62 3.40 4.01 4,62 3°95 2,92 3,15 6,44 4,53 3,70 3,43
19 3,66 3,50 3,83 4,39 3,97 3,20 3,37 4,41 6,38 3,63 3,33
20 3,73 3,_fl 3,72 4,12 4,00 3,48 3,65 4,38 4,35 3,54 3,25
21 3,B5 3,68 3,_2 4,02 4,06 3,61 3,74 4,14 4,15 3,35 2,95
22 3,96 3,82 3.76 3,92 3,90 3,57 3,63 3,62 3,72 3,20 2,78
23 3,97 3,9_ 3,78 3o85 3o57 3,19 3o39 3o24 3,43 3o09 2,65
24 3o88 4o02 3o82 3,_3 3o35 2,93 3.12 3o06 3o32 3,04 2,61
25 3.85 4,17 4,00 3,92 3.35 2,91 3,11 3,07 3,30 3,05 .2.64
26 3,94 4,28 4,21 3,99 3,45 3,12 3,31 3,25 3,42 3,14 2,75
27 4,13" 4,40 4,41 4,06 3,61 3,50 3,68 3,59 3,65 3*33 2*90
_8 4,35 4,57 4,63 4,27 3,86 3,93 4,10 4,06 4,00 3,59 3,06
29 4.56 4.73 4,_8 4,37 4.14 4.30 4,47 4.49 4.40 3,82 3,19
30 4.67 4.80 5.07 4,b2 4,36 6.54 4,72 4,73 4.69 4,01 3,30
31 4.69 4,83 5.15 4,89 4,57 4,77 4.87 4,88 4.98 4,20 3.42
32 4,59 4,89 5,13 5,13 4.76 5.04 4,96 5.11 5.37 4,37 3.55
33 6,39 35,00 5,06 5,26 4,95 5,28 4,99 5,34 5,70 4,47 3,72
34 4o13 12o93 4,91 5,30 5,16 5.50 4.96 5.53 5.78 4,46 3,92
35 3,81 6.11 4,76 5,29 5.32 5.66 4.88 5.44 5.60 4,38 3.98
36 3,45 4,40 4,b5 5,27 5,33 5,74 4,78 4,99 5,20 4,29 3,e8
37 3.02 3.70 4.4Q 5.16 5.14 6,12 4.64 4,45 4,68 4.3_ 3,56
38 2.49 _._0 4.OR 4.87 4.85 6.58 4.28 3,96 4.11 5,41 3,18
39 2,14 3,97 3,45 4,68 4.61 6,35 3,77 3,56 3,56 8,38 2,81
40 2,02 5.36 2,87 5.13 4.60 6,24 3,28 3,24 3,10 12.03 2,32
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TABLE XVI. Coatinued

(e) Temperature

Temperature, K, at latitude, deg, of -

Altitude,

km
-550 -65o -350 -250 -15o -5, 50 15o 250 35o 65o

5 250,7 25501 26&,7 27100 273,1 27305 27301 27106 26502 256o6 25003
6 24600 24806 758o5 26501 26704 26709 26705 26505 25901 25003 243o7
7 237,I 24107 251oi 25708 26009 261,5 26101 258.7 25200 26303 23607
8 23102 235,2 24601 250,5 256,3 25409 25405 251,8 26502 236,7 23003
9 225,4 228,9 23703 26302 267,2 267,8 267,4 266,7 238,5 23002 223o9

10 220.8 22600 2300q 23600 24001 24007 24002 23706 23108 22606 219,4
13 219,3 22101 225.1 22q00 23207 233.3 23207 23003 22506 22007 21707
12 21Q01 21Q04 21q,q 22204 22502 225,5 2260q 22209 22002 21709 2160g
13 220.0 21000 21606 21606 21707 21708 21703 21602 21600 21603 216,q
14 221.0 218.7 21303 21104 210.3 21002 20908 20909 212.1 214.8 21606
15 2210q 21_,7 21107 20707 20603 20307 203,7 206o9 20qoZ 21305 21602
lb 22208 71_07 21001 20603 198*8 197*6 19800 200,3 206,3 21203 21507
17 22303 21900 20907 20205 195.8 19600 19500 19800 20608 211.7 21502
18 22_.0 210,6 21002 20304 lq7.9 195.9 197,4 19906 20607 211,3 214,8
19 224.4 22000 211.1 204.7 200.3 198.2 20002 201.5 205.6 21105 21604
20 22400 22008 21300 20708 20601 20203 206,2 205,3 20802 21202 21601
21 22506 221,8 214.9 21007 20707 206,2 207, q 208,9 21007 213,1 213,8
22 22603 22209 21609 21302 21008 20906 211,2 211,8 21207 21601 213,6
23 227.0 22400 21808 21508 21600 21300 216.4 21407 21408 215.0 21306
24 227, R 22_,2 2200R 21803 21701 21606 21706 21706 21609 21600 213,3
25 ?2906 277,1 223,1 220,6 21905 21808 21q08 21908 218,9 21700 21306
26 23106 22901 22504 222,9 22108 22102 22201 22201 220,q 21800 213,6
27 23_.3 231,0 227,7 22502 22602 22306 22606 226,6 223,0 218,9 21307
28 23501 23300 2290q 22705 22605 22601 22607 22606 22500 21Q,Q 213,Q
29 _36,q 23609 232,2 22q07 228._ 22eo5 228oq 22809 22700 220,9 21600
30 2380B 236o9 23405 23200 23102 230oQ 23102 231o2 22q,0 221o9 216,2
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TABLE XVI. Continued

(e) Concluded

Temperature,K, at latitude,deg, of -
Altitude,

km
-5_, -45. -35, -25, -15, -5, 5, 15. 25, 35, 45,

31 240,6 238,8 236,P 234,3 233,5 233.4 233,5 233,4 231,1 222,9 215,2
32 242,6 240,9 239,0 236,4 235,5 235.3 235,3 235,3 232,8 224,7 217,0
33 244,8 243,2 241,0 238,4 237,4 237,0 237,0 236,9 234,5 226,5 218,8
34 247,0 245,5 243,0 240,5 239,2 238,7 238.7 238,6 236,2 228,3 220,6
35 249,3 247,8 245,0 242,5 241,0 240,4 240,4 240,3 237,9 230,1 222,4
36 251,5 250,0 247.1 244,5 242,8 242,2 242,1 242.0 23q,6 232,2 224,7
37 253,7 252,3 24Q,3 246,8 245,1 244,4 244,2 244,3 242,0 234,6 226.9
38 256,0 254,7 251,7 249.4 247,7 246.9 246,6 246,8 244,6 236,9 229,2
39 258,3 257,0 254.1 251,Q 250,2 249,4 24q,3 249,4 247,1 23Q,3 231,4
40 260,6 259.4 256,6 254,5 252.8 252,0 251,8 252,0 249,6 242,6 233,7
41 262,9 261.7 259,0 257,1 255,4 254,5 254,4 254.5 252,1 244,0 235,9
42 265,2 264,1 261,4 25Q,6 258*0 257.1 256,9 257.1 254.6 246,4 238.1
43 267,6 266,4 263,9 262,2 260,5 259,6 259,5 259,7 257,0 - 248,2 240,2
44 269,4 268,2 265,5 263,7 262.1 261,1 261,0 261,0 258,3 249,9 242,4
45 270,2 269,0 266,4 264,6 263,2 262,3 262,1 26Z,2 259.6 251,7 244,5
40 271,0 269,_ 267.3 265,6 264,2 263,4 263,2 263,3 260,q 253,4 246,7
47 271,8 270.5 268,1 266,5 265,3 264,5 264,3 264,4 262,2 255,2 247,9
48 272,6 271.3 269.0 267,4 266,4 265,6 265.5 265,6 263,5 255,8 248.9
49 273,5 277,1 269,9 268,1 266,9 266,1 265,9 265,9 263.5 256,1 249.8
50 273,2 271,7 269,3 267,6 266,5 265,7 265,5 265,5 263,2 256,4 250,8
5; 272.4 271,0 26_,7 257,1 266,1 265.3 265,1 265,1 263,0 256,7 251,8
52 _71,6 770,3 26_,1 266,6 265,6 264.9 264,6 264.7 262,7 257,0 252,8
53 270,9 26Q,5 267,5 266,1 265,2 264,5 264,2 264,3 262,5 257,3 253,7
_4 _70,1 26A,8 266,9 265,6 264,R 264,1 263,8 263,9 262,2 257,6 254,7
55 269,3 _68,1 266,3 265,1 264,3 263,6 263,4 263,5 262,0 258,0 255,7
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TABLE XVI. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude,km, at latitude,deg,of -
Pressure,
mbar -45, -35, -25, -15, -5o 5, 15. 25, 35, 45,

1000.0 .06 .14 ,12 .I0 .09 ,0q .13 .14 ,17 .15
850,0 1,40 I,51 1.52 1,51 I,50 1,51 1,53 1.52 1.50 1,47
700.0 2.95 3.10 3,15 3.15 3.15 3,15 3,16 3,11 3,05 3,02
500,0 5,51 5,75 5.86 5,88 5.88 5,88 5,88 5,77 5,63 5,58
400.0 7,12 7.42 7,57 7.61 7.61 7,61 7,59 7.44 7,25 7.19
300,0 9.10 9.45 9.65 9,72 9,73 9,72 9,68 9,49 9,23 9,16
ZS0,O 10,30 i0°68 I0,90 I0,99 ii,01 ii,00 I0,94 10,7Z I0,4% I0,35
ZO0,0 11,75 12,14 IZ,37 12.47 12.49 IZo48 IZ.%I 12.18 II,88 11.78
150.0 13,60 13*96 14,18 14,29 14,31 14,29 14,22 14,00 13,71 13,62
I00,0 16,20 16,47 16,63 16,68 16,69 16.67 16,63 16,48 16.Z6 16,18
70,0 18,49 18.68 18,77 18.78 18,77 18,72 18,71 18.61 18o45 18,38
50,0 20.68 20.78 20.82 20.80 20.77 Z0,74 ZO.7_ 20.67 Z0.55 20.49
30,0 24°04 2_*07 24,06 2%,00 23,96 23,95 23,95 23.88 23,78 23.72
i0,0 31,57 31.51 31.43 31,35 31.30 31,27 31,26 31,15 30,89 30,69
5,0 36.58 36,54 36,43 36,45 36,43 36,6Z 36,32 36,08 35,57 35,25
2,0 43,64 43.53 43.35 43.33 43,29 43,27 43°16 4Z,83 42,06 41,56
1,0 49.24 49.03 48.79 48.69 48.61 48.55 48.48 48,14 47,23 %6,59

• _ 56.58 56,28 56.01 55,82 55.70 55,66 55.62 55,25 54,23 53,49
TROP, iio13 13,43 15,84 16,80 16.61 16.55 15.62 13.67 11.65 ii,I0
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TABLE XVII. SEASONALLY AVERAGED EXTINCTION AND TEMPERATURE DATA FOR SPRING 1979

(a) Aerosol extinction at 1.00 _um, J3a,l.0O

Altitude, _a,_.00' 10-4 km -I, at latitude, deg, of -
km

-55, -45, -35, -25. -15, -5. 5, 15, 25. 35, 4S. _9, 6_, 75,

5 7,15 4,84 5.78 7,01 8,37 8,67 8,81 12,36 12,70 16,67 15,82 16,12 20.41 27.48
6 6,84 4,73 6,41 6,34 10,87 7,34 6,18 10,74 12.40 15,64 12,89 16,64 20.10 25,35
7 4,46 4.98 4,81 5.30 9,39 7,90 2,06 7,97 10.70 12,82 12,73 16,02 18.26 21,18
8 3,64 4.68 5,_3 5.40 9.10 7,69 9.2R 6.72 8.27 10,37 13,16 11,6q 13,64 15,71
9 2.84 3.70 3,85 4,05 6,65 7,30 g,80 6,70 8,30 10,08 8.ql 7,63 8,63 8,21

10 2.21 3,15 7.67 4,48 6.01 7,72 8.7Q 5.09 6,12 7,26 9,94 4,91 4,77 3.41
11 2.58 2,61 4,02 4,28 5,91 10,35 10.76 §,05 5,23 5,93 6,82 3,04 2,77 1.77
12 1, qO 2.10 3,09 3,53 6,85 9,59 12,2q 5.39 4,34 4,05 3.62 2,11 1,80 1,44
13 1.3fl 1,82 2.16 3.50 6,77 7.qo 12,80 B,13 3.14 3,07 1,94 1,61 1,47 1,31
14 1,30 1,31 1,56 3,71 7,91 9,23 15,19 6,59 2,17 1.94 1,45 1,40 1,35 1,25
15 1,32 1,20 1,16 1.99 5,69 12,88 14,04 4,23 1,65 1.40 1,31 1,30 1.26 1.22
16 1.34 1.23 1,08 1.32 5.25 14.18 14.40 3.21 1.28 1.20 1.24 1,24 1.18 1.16
17 1,30 !.26 1,11 1,18 3,86 9.03 8,68 2,01 1,18 1,17 1,21 lelq 1,12 1,11
18 1,21 1,24 1,16 1,10 2.07 4.41 3,62 1,35 1.15 1.17 1,16 1,10 1,04 1.04
19 1.07 1,14 1,18 1,16 1.30 1.53 1.56 1,15 1,16 1,12 1.10 1,01 .q5 .q6
20 ,ql 1,00 1,10 1.14 1.15 1,17 1,25 1.Off 1,12 1,03 1.02 ,q2 ,86 .86
21 .74 ,84 ,q5 1.03 1,12 1,16 1.24 1.03 1.00 ,95 .93 .83 ,80 .78
22 ,58 .68 ,82 .91 1.06 1.12 l,Oq .96 ,91 ,87 ,84 ,74 ,70 ,67
23 .44 ,53 ,68 .79 ,97 1,06 1,03 .91 ,81 ,77 ,71 ,64 ,58 ,55
24 ,33 ,39 .53 ,67 ,87 ,96 .q4 ,86 ,70 .62 ,57 ,52 ,44 .35
25 ,25 ,30 .43 .58 ,79 ,91 .90 .83 .61 .49 ,43 ,40 ,31 .27
26 ,18 ,22 .34 ,4e ,71 ,83 ,83 ,75 .51 ,38 ,31 .79 .22 ,19
27 ,13 .16 ,27 ,39 ,63 ,75 ,78 ,68 ,44 ,29 ,22 ,21 ,16 ,14
28 .10 ,12 ,21 ,33 .56 ,69 ,70 ,58 ,36 ,23 ,16 ,16 ,12 ,10
zq .07 ,09 ,16 ,26 ,48 .62 .61 .49 ,32 ,1B ,11 ,12 .08 ,07
30 ,05 .06 ,12 ,20 ,39 ,53 .54 ,39 ,24 ,13 ,08 ,08 ,06 ,05
31 ,04 ,05 ,08 .15 ,30 ,40 ,42 ,27 ,17 ,09 ,06 .06 ,04 ,04
32 ,03 ,04 ,06 .11 ,21 .28 ,29 ,19 ,12 ,07 .04 .04 ,03 ,03
33 .02 .03 ,04 ,08 ,15 ,19 .25 ,13 .09 ,05 ,03 .03 .02 ,02
34 ,02 .02 ,03 ,06 ,10 ,13 .25 .09 ,06 ,04 .03 ,02 ,02 .01
35 ,02 ,02 ,03 ,04 ,07 ,08 ,25 ,06 ,04 ,03 .02 .02 .01 ,01
36 ,01 ,02 ,02 ,03 ,05 .05 ,25 .04 ,03 .02 ,02 ,01 ,01 ,01
37 ,01 ,01 ,02 ,02 ,03 .04 .26 ,03 .02 ,02 °02 ,01 .01 ,01
38 .01 ,01 .01 ,02 .02 .02 ,25 .02 .02 .01 ,01 ,01 .01 ,01
39 ,01 ,01 .61 .01 .02 .02 ,24 ,02 ,01 ,01 ,01 ,01 .01 ,00
40 .01 .01 ,01 ,01 ,01 ,01 .28 .01 ,01 ,01 ,01 .01 .01 ,00

TROP,.2 13.37 12.22 10.79 9,88 11.00 12,26 12,79 11.11 11.10 13,33 15.07 16,75 15.35 15,09

*This row of data gives the optical depth in units of I0-4 at 2 km above the

tropopause at the indicated latitudes.



TABLE XVII. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00 _m, _a,l.OO//_m,l.OO

_a,l.0_m,1.0 0 at latitude, deg, of -
Altitude,

km
-55, -;5, -35, -25, -15, -5, 5, 15. 25. 35. 45. 55. 65. 75,

5 2.15 1.77 1193 2.15 2.38 2o41 2.47 3.03 3.08 3.70 3._0 3.53 4.20 9.32
6 2.22 1.85 2.15 Z.15 3.01 2o33 2.13 2.95 3.23 3.79 3.23 3o95 4.55 5.47
7 1.88 2o00 1.95 2.06 2.91 2.61 1.33 2.60 3.15 3.54 3o53 4.21 4o63 5o19
8 1.82 2.05 2.24 2.21 3.03 2.7; 3.14 2.51 2.83 3.29 3.93 3.62 %.06 4.52
q 1.73 1.93 1.95 2.01 2.67 2.84 3.45 2.67 3.08 3.52 3.23 2.93 3.19 3008

I0 1.65 1.89 3.18 2.26 2.68 3.18 3.44 2.41 2.70 3.02 3.89 2.42 2.39 2.00
11 1.88 1.84 2.25 2.34 2085 4.29 4.42 2.56 2.65 2.88 3.21 2.02 1.q4 lo62
12 1.75 1.79 2.12 2.25 3.42 4.38 5.35 2o91 2.54 2.47 2.34 1.84 1.72 1.59
13 1.64 1.79 1.89 2.;2 3.71 ;.15 6.09 4.27 2.26 2.27 1.85 1076 1.70 1.63
14 lo71 1.67 1.74 2o71 4o52 5o20 7.87 3o95 2.00 1.94 1.76 1o77 lo74 1.70
15 1.84 lo73 1.65 ZoO; 3o93 7.69 8.34 3o15 1.87 1.80 1.81 1.84 lo81 1879
16 1.99 1.87 1.72 1.81 4.11 9.43 9.54 2.89 1.80 1.81 1.89 1.93 1.89 le87
17 2e12 2.05 1.86 1.86 3.67 7.22 6.96 2.40 1.86 1.93 2.01 2.04 1.97 1.97
18 2.21 2.20 2.06 1.96 2.70 4.57 3.92 2.12 2.00 2.08 2.13 2.12 2.05 Z.05
19 2.25 2.28 2.27 2.20 2.30 2.50 2.54 2.16 2.20 2.22 2.25 2.20 2.11 2.12
20 2.24 2.32 2.39 2.40 2.39 2o41 2.52 2.33 2.39 2.33 2.36 Z.27 2.18 2.17
21 2.10 2.30 2.42 2.50 2.62 2.68 2.82 2.51 2.49 2.44 2.45 2.35 2.27 2.23
22 2.07 2.23 2.43 2.57 2.91 2.9; 2.91 2.68 2.60 2.55 2.53 2.;0 2.31 2.24
23 1.96 2.12 2.41 2.62 2.99 3.19 3.12 2.89 2.69 2.62 2.51 2.41 2.25 2.18
24 1.83 1.97 2.30 2.63 3.10 3.36 3.32 3.11 2.72 2.55 2.43 2.34 2.10 1.88
25 1.73 1.86 2.24 2.64 3.26 3.62 3.61 3.40 2.78 2.43 2o27 2.19 1.92 1.79
26 1.62 1.76 2.14 2.61 3.39 3.83 3.82 3.54 2.74 2.30 2.05 2.01 1.77 1.64
27 1.53 1.64 2.05 2.54 3.51 4.01 4.10 3.71 2.75 2.17 l.qO 1.87 1.65 1.53
28 lo45 lo55 lo97 2o50 3o59 4.23 4025 3.70 2.76 2.08 1.76 1.75 1.55 1.45
29 1.38 1.47 1,86 2.;1 3.63 4.41 4.3_ 3.65 2.72 1.97 1.63 1.6; lo45 1.36
30 1.33 1.;1 1.73 2.25 3.51 4.43 4.47 3.47 2.55 1.82 1.53 1.54 1.38 1.30
31 1.29 1.35 1.61 2.09 3o20 4.01 4o13 3o03 2.29 1.68 lo45 1o45 1.32 1.25
32 1.27 1.31 1.52 1.92 2.82 3.46 3.48 2o63 2.08 lo59 1.39 1.38 1.27 1.22
33 1.25 lo28 1.44 lo77 2.;7 2.94 3o57 2.31 1.87 1o50 1o35 lo33 1.24 1.19
34 1.23 1.26 1.39 1.64 2.17 2.52 3.95 2.0; 1.70 1.;4 1.33 1.29 1.22 l.lb
35 1.22 1.24 1.35 1.53 1.92 2.15 ;.37 1.82 1.58 1.39 1.32 1.26 1.20 1.14
36 1.22 1.24 1.32 1.45 1.73 1.87 4095 1.66 1.49 1.35 lo30 1.74 lo19 1.13
37 lo23 1.24 1.29 1.39 1.58 1o66 5.89 1.55 1.43 1o32 1.29 1.23 lo19 1.12
38 1.24 1.25 1.29 1.35 1.48 1.53 6.24 1.47 1.39 1.30 1.28 1.23 1.19 1.12
39 1.26 1.27 1.28 1.31 1.40 1.4_ 7.06 1.41 1.37 1.29 1.25 1.24 1.19 1.11
40 1.28 1.28 1.28 1.29 1.35 1.37 9.05 1.37 1.35 1.28 1.28 1.25 1.20 1.11



TABLE XVII. Continued

(c) Aerosol extinction at 0.45/_m, ;30,0.45

Altitude, %,0.45' 10-4 km -I, at latitude, deg, of -
km

-550 -450 -35. -250 -15. -50 50 I_0 25o 350 450 55, 650 75,

10 6.69 70_6 13081 9036 16044 ' 19,34 1514R 11002 15020 20053 24094 10052 9o01 4,69
11 5047 5088 9099 9.05 15.52 18044 16081 11049 13.23 15.19 16056 8.36 7.26 4o31
lZ 4.44 4.74 6.31 8.70 14.26 17.66 18o10 13.17 10080 11.77 11044 6070 5077 3093
13 3.75 4.03 5.43 8.35 14028 17.51 17075 12096 9.12 8074 8,1Z 5063 5o01 309E
14 3049 3057 4o66 7064 13,33 17021 18072 12025 7,53 6o67 6029 4098 4058 4o01
15 3.46 3o42 4o00 6o31 12.60 10,17 19070 10030 6033 5038 5034 4o58 %032 4o06
16 3052 3,49 3085 5036 11042 17022 16072 8o81 5065 4o75 4085 4o31 4o10 4006
17 3o51 3.59 3085 4,79 9.95 14.53 12,90 7.58 5.24 4.47 4.56 4005 3088 3099
18 3036 3.60; 3.91 4.46 7.85 11015 9.44 6.38 5.04 4o31 4030 3075 3.62 318%
lq 3.07 3.42 3090 4025 6.19 B,01 6.81 5o50 4084 4009 4003 3o41 3033 3060
20 2069 3.10 3070 3,98 5.06 6004 5o27 4.81 4.52 3.80 3'70 3.06 3003 3e19
ZI 2.25 2,69 3034 3.60 4,31 4193 4042 4o24 4009 3047 3.30 2o71 Zo71 2094
22 1,81 2,24 2,80 3o16 3,76 4o26 3o91 3.76 3,58 3.11 2.90 Z,35 2036 Z053
23 1.41 1.79 2.40 2.70 3.31 3.75 3.49 3.35 3.07 2070 2o47 1,99 lo95 2004
24 1.08 1.39 1,95 2028 2,94 3.33 3,12 3,00 Z,62 2o26 2.02 lo62 lo53 lo54
25 .81 1,07 1060 1.95 2o66 3.04 2.89 2,72 2023 1,83 1.59 1,27 1,16 1o16
26 ,60 .02 1.31 lo67 2.42 2,80 2.71 2,47 1.89 lo45 1'20 096 085 *86
27 045 ,62 1006 1.41 2o19 2056 2054 2o21 lo59 L013 088 071 .62 o62
28 o33 o47 ,05 1.19 1.96 2.33 2.35 1.94 1o34 .88 o64 053 0%5 0%5
29 025 o36 ,67 .98 1.70 2o09 2.13 1.67 1012 068 o46 o3q ,33 o33
30 o18 .27 o52 .80 1.43 1.82 lo89 lo37 091 o51 034 o29 o24 o24
31 .13 .20 ,39 ,62 1.14 1.50 1.60 1.07 .70 ,38 025 o21 017 o17
32 010 o14 029 047 087 lo15 lo37 .79 o52 ,28 .IS 01_ elZ elZ
33 .07 .10 o21 035 o64 083 1026 ,57 .37 .21 o13 o12 009 009
34 .05 .0_ .15 ,25 ,_5 o58 1.71 ,41 .27 .15 .09 008 .06 006
35 .04 .06 .11 o18 .32 040 1.16 029 .19 011 .07 005 .05 ;04
36 .03 004 000 o13 o23 .28 1.11 o21 .14 008 005 _04 003 .03
37 .02 003 006 .09 ,16 020 1.04 o15 010 .06 004 003 002 00Z
38 .OZ 002 004 007 012 o14 099 010 007 004 003 002 002 o01
39 .01 .02 003 .05 .08 .I0 .95 .07 .05 003 002 .01 001 .01
40 .01 .01 .OZ .03 .0_ ,07 .90 .05 ,04 .02 .02 .Ol o01 001

TROP._2 37.54 36.97 38.15 35.02 41.71 48.18 _%.30 43020 44.19 49.41 57041 54011 5200% 51036
,t_mQ4ooe,m_4_e_at._

*This row of data gives the optical depth in units of 10 -4 at 2 ]_ above the
tropopause at the indicated latitudes.
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TABLE XVII. Continued

(d) Ratio of aerosol extinction at 0.45/zm to aerosol extinction at 1.00/_m, fla,o.4_/fl_,l.00

_a,0.45/_a,1.00 at latitude, deq, of -
Altitude,

km
-55. -45, -35. -25. -15. -5, 9, 19. 25. 35. 45o 55o 65. 75o

I0 2,54 2.76 2,67 2,92 2,24 1,03 ,92 2,00 2,18 2,77 2,7§ 2.30 1.79 1,15
11 2.39 2.59 2.67 3,02 2,67 2,39 1.SB 2.94 Z,6B 2,74 2,70 2,55 2,19 1,78
12 2o30 2.46 2o70 3.08 3o03 2,88 2,10 3o38 2o97 2.80 2,92 2,B8 2,63 2o40
13 2,33 2.45 2,79 3o12 3,22 2,67 2,31 3.30 3o19 3,01 3,27 3.14 3o04 2,86
14 2,43 2,53 2,97 3,22 3.31 2o67 3.33 3,46 3,51 3o27 3,66 3,32 3,27 3o13
15 2,54 2.64 3o16 3,42 3,55 2.68 2,37 3,56 3.83 3,53 3.B6 3,40 3,36 3,32
16 2.63 2.76 3.34 3.68 3.66 2.78 2,52 3.73 4.08 3.69 3.83 3.42 3o42 3,47
17 2o72 2,86 3o39 3,87 3,87 3.05 2,69 4,00 4,22 3,74 3o77 3,42 3,46 3o61
18 2.80 2o95 3o39 3.86 4.10 3,54 3.09 4.24 4,27 3,75 3,72 3,3q 3,48 3,71
19 2,8fl 3o04 3,41 3,74 4.22 4,04 3,61 4.40 4,20 3o72 3o69 3,35 3.48 3.78
20 2,95 3,12 3,45 3,61 4,L4 4,35 4,01 4,33 4.09 3o69 3.64 3,30 3,46 3,82
21 3,00 3.20 3,50 3.51 3.86 4.22 3.92 4,12 4,01 3,66 3o56 3.23 3.42 3,82
22 3.06 3,27 3o53 3,46 3,59 3.86 3,61 3,91 3,92 3,62 3.52 3,16 3o38 3.83
23 3.11 3.33 3,53 3.40 3,43 3o59 3,39 3,70 3,_1 3,59 3o51 3oll 3o37 3.85
24 3o14 3,40 3o54 3.35 3,34 3o43 3,25 3o50 3.71 3,61 3.54 3,10 3,41 3o91
25 3.17 3.50 3.64 3o39 3o35 3.38 3.22 3.37 3,6B 3o67 3.62 3.11 3o49 4o13
26 3.19 3.59 3.75 3.47 3.40 3.37 3,25 3.31 3.66 3.74 3.69 3.15 3.58 4.26
27 3,23 3,68 3.86 3.56 3,45 3,38 3,32 3.31 3.63 3.77 3.75 3.19 3o64 4o35
28 3,29 3.BO 3,99 3,68 3o53 3,39 3,38 3,36 3,60 3,7B 3o78 3,22 3o68 4,44
29 3,33 3.90 4o14 3.81 3,60 3.43 3.44 3.46 3.64 3,81 3,83 3.25 3.73 4.53
30 3.31 3.94 4.31 3.97 3,70 3,53 3.54 3.60 _o75 3,88 3.90 3.29 3.77 4.64
31 3.23 3.89 4.45 4.14 3.85 3.70 3.6n 3,77 3.87 3.96 3.92 3.30 3.78 4.65
32 3.10 3.77 4.50 4,27 4.00 3.90 3.87 3.95 3.97 3.99 3.86 3.27 3.73 4,67
33 2.92 3.58 4.45 4,33 4.13 4o09 4,03 4.10 4.03 3,94 3.68 3.23 3,62 7,24
34 2,70 3,34 4,30 4,36 4,24 4,28 4,17 4,27 4,11 3.B1 3,46 3,17 3o48 5,15
35 2,46 3,05 4,08 4.38 4,40 4.55 4,40 4.52 4,19 3,61 3,42 3,10 3.29 4o45
36 2.20 2.75 3.79 4o40 4,65 4,92 4,74 4,82 4.Z3 3o38 4,09 2,98 2,99 4,10
37 1,93 2o44 3o48 4,40 4,80 5.31 5.12 4.90 4.17 3.14 4o43 2.83 2,64 3o76
38 1.75 2.16 3.20 4.34 4,94 5.59 5,40 4o87 3.90 2o93 6.15 2,70 2,31 2,90
39 1,76 lo92 3,11 4oZ2 5,12 5,69 5.51 4,96 3o50 2.75 5o07 2,56 2o05 2,47
40 2,10 1,74 3,29 4,05 5.24 5o58 5,51 5,25 3o14 2o65 3o01 2,61 1,91 2,30



TABLE XVII.Continued

(e)Temperature

Altitude, Temperature, K, at latitude, deg, of -
km

-5_0 -45, -3_. -25, -15, -3, 50 15o 250 35o .5o 55, 65, 750

5 240.4 256.3 264.0 269.6 273.0 273.6 273.6 272,3 268.0 260.8 25209 244,6 24500 24306
6 242,8 249,6 257,6 263,5 267,_ 267,9 267.8 266.2 2bl,b 254,3 246.3 238,2 238.7 237,4
7 236,0 242,3 250,3 256.7 260,6 261,3 261,2 259,5 254,6 247,1 239,3 231,? 232,3 231.3
8 230.5 235,7 243,3 249,6 253.9 254,5 254,4 252,7 247.6 239,9 232,6 225,8 226,8 226e3
9 225,3 229,2 236,5 242,9 246,8 247,4 247,4 245,7 240,7 232,8 225,9 220,7 222,Z 222,5

10 222o2 223,5 229,9 236,1 239,B 240.3 240.3 239o7 234,0 226,1 220,9 218,6 220,8 223.3
11 221.0 219.8 224,1 229.4 232.8 233.0 233.0 231,7 227.5 220.? 218.4 219,2 221,5 224,8
12 220,2 217,7 219.2 222.7 225.4 22_,5 225,4 224.3 221.3 226,5 217.4 219,9 222.2 225,9
13 219,8 217,2 216,3 216,9 218.2 217.9 217.9 217.1 216,0 214.? 217.7 220.? 222,9 226°7
14 219.5 216,g 213,b 211.5 211,2 210,4 210.3 210,0 211,I 213,2 217,8 220,9 223,1 226,8
15 219,3 216,4 212,2 207,8 205,5 204,4 204,2 204,4 207.6 212.5 217.7 220.9 222,9 226,6
16 219.1 216.1 210,7 204.4 200,3 198.9 198.7 199.4 204,3 211.7 217.6 _,_ 222,? 226.3
17 218.9 216.2 210.4 202.9 197,3 195,7 195.3 196.4 202.4 211.1 217.2 220:5 222,_ 226,1
18 219,7 216,5 211,0 204.3 199.0 197,6 197°0 197,5 202.2 210.6 216,8 220,2 221.8 225,0
19 210o8 216.9 211,9 206,1 201,1 200,0 199,6 199,7 203,5 210,9 216.7 220.0 221,5 225€6
20 219,0 217,3 213,5 208,9 204,7 204,1 204,9 205,1 207,5 212,3 216,8 219,9 221.3 225.5
21 219,2 217,9 215.1 211.6 208,3 207.9 209.6 209.9 211.1 213.? 217,1 _19°0 221,2 225,4
22 219,4 218.5 216.8 214.2 211.3 211.0 212,6 212°9 213,? 215o4 217,4 21_,8 221,2 225°3
23 219.6 219.1 218,5 216,8 214,4 214,1 215,6 215.9 216,3 217,1 217,8 219,t 221.2 225,2
24 219,9 219°0 220,2 219,3 217.5 217,2 218.7 219,0 218°9 218.7 218,4 219,9 221,4 225,1
25 220,5 220,6 221,6 221,2 219,8 219,5 220,5 220,7 220,6 220,3 219,? 220,7 222,3 226,2
26 221,1 221,4 223,1 223,0 222,1 221,0 222.3 222.4 222.4 221,9 221.1 221,4 223,2 227.4
27 221,7 222.2 224.5 224.7 224.4 224,1 224.1 224°1 224,1 223,4 222.4 222,1 224,1 228.5
28 222.3 223,0 225.9 226.5 226.7 226.4 225,9 225.9 225°9 225.0 223°7 222,8 225,0 229,7
29 222,9 223,8 227°4 220,3 228,9 228,6 227.7 227°6 227.6 226,b 225.1 223,5 225,9 230.9
30 223.5 224.6 220.8 230,1 231.2 231,1 229°5 229,3 229.4 228,2 226,4 224,3 226,8 232.0



TABLE XVII.Continued

(e)Concluded

Temperature, K, at latitude, deg, of -
Altitude,

km
-_. -%_0 -350 -250 -1_0 -50 5. 150 250 350 %50 55. 650 75.

31 22402 2250% 230,2 231,9 23305 23304 23103 23100 23101 22907 22707 22502 22707 23302
32 22504 226,6 23106 23305 23505 23506 233,7 23303 23302 23108 23001 22701 230,0 23503
33 22606 22708 23300 23409 23703 23708 23604 23508 2350% 23%,0 23206 22901 23203 23801
3% 22708 22900 23%0% 2360% 23901 24000 23901 238.4 237,5 23602 23500 231,1 234,6 241,0
35 22900 23002 23508 23708 2400Q 24202 24107 24009 23907 23803 237,5 23301 23609 2%308
36 230,4 231,5 23702 23903 2%207 2%40% 24%04 24304 2%1,9 24005 23909 23500 239,2 24606
37 23201 23303 23900 24102 24408 24608 24700 24600 24%,2 24207 2%2ol 23609 24102 2%9,0
38 23308 23501 24101 243,4 24704 24905 24907 24805 24606 24500 2%403 23808 24302 25102
39 23505 23609 24302 24506 249,9 25202 25204 25101 24809 2%702 24605 2%0,6 2%502 2530%
40 23?02 23807 245,2 2%7,9 25204 25409 25501 25306 25103 24905 24807 24205 24702 25506
41 23809 24005 247,3 25001 25_09 257,6 25708 25602 25307 25107 25100 2%404 24902 2S7,8
42 240,6 242,3 24904 252,4 25704 26003 26004 25807 256,1 25309 25302 24603 25102 26000
43 2%205 24401 251o% 25406 26000 262,9 26301 26103 25804 25602 25501 24800 25300 26201
44 24404 24509 25209 25602 26106 26405 26407 26208 25909 25705 25604 249e6 254,4 263e6
%5 246,4 24708 25405 25706 26207 26504 26506 263°8 26101 258,8 257,8 25103 25508 26_07
46 248,3 249,6 2_6,0 25809 26307 26603 26605 264.9 262,3 26002 25901 25300 25703 26508
47 250,2 251,4 25705 260,3 26_08 26703 26704 26509 26305 26105 26005 25406 25807 26609
48 25009 25205 25901 26107 265,9 26802 26803 26609 26407 262,8 26108 255,5 26000 26800
49 25106 25300 259,4 26202 26606 26807 26808 26704 26503 26301 26107 25508 260,0 26809
50 25203 25306 25904 262,1 26601 26802 26803 267,0 26409 26208 26106 256,2 26001 26803
51 253,0 254,1 2590% 261.9 265.7 267,6 267,7 266,5 26406 26206 26105 25605 26001 267,8
52 25307 25406 259.5 261,7 265,3 26701 26702 266,0 26402 26204 26104 25608 26001 26702
53 25403 255,2 2_9,5 261,6 26408 26605 266,6 265,6 26309 26202 26102 25702 26002 266,7
54 25500 255,7 25906 261,4 2640% 265.9 26600 26501 26305 26200 26101 25705 26002 26.6ol
55 25507 25603 25906 26103 26400 26504 26505 26406 26302 26108 26100 25708 26002 26506



TABLE XVII. Concluded

(f) Geopotential height of standard pressure surfaces

Pressure, Altitude, km, at latitude, deg, of -
mbar

-55e -45. -35. -25. -15e -5. 5. 15. 25. 35. 45. 55. 65. 75.

1000.0 -.01 .09 .14 .13 .ii .09 .09 .11 .13 e15 .12 .11 .11 .13
850.0 1.29 1.41 1.50 1.52 i.52 I.51 i.50 1.52 1.52 1.50 I.%% 1.38 1.39 1.40
700.0 2e50 2.97 3.10 3.15 3.16 3.15 3.15 3e15 3ei% 3.08 2.98 2.87 2.88 2.88
500.0 5.32 5.54 5.75 5.55 5.89 5.89 5.59 5e89 5.82 5.69 5.53 5,33 5.35 5.34
400.0 6.90 7.16 7.41 7.54 7.61 7.62 7.61 7.60 7e51 7.33 7.12 6.89 6o90 6.89
300.0 8.$5 9.14 9.43 9.62 q.72 9°73 9.73 9.70 9e57 9.34 9e08 8.79 8e81 8.79
250.0 i0°04 I0.34 i0e66 10.57 I0°99 Ii.01 II.01 i0.97 i0.81 10.55 10.27 9.97 9.99 9.98
Z00.0 11.49 11.77 12.ii 12.34 12.47 12.49 12.49 12.45 12e28 11.98 11.69 11.40 II.44 ii.45
150.0 13.35 13.60 13.93 14.16 14e30 14.31 14.30 14.26 14.10 13.80 13.54 13.27 13.33 13.37
I00.0 15.96 16.19 16.45 16.61 16.70 Ib.70 16.69 16.66 16.55 16e33 16.14 15.90 15.99 16.07
70.0 18.26 18.46 18.67 18.76 18e50 18.77 IS.7% 15.73 18067 18,53 18.40 18.21 18.29 15.41
50.0 20.43 20.61 20.78 20.83 20.83 20.79 20°76 20e74 20e70 20e62 20e54 20.38 20.48 20.63
30.0 23.73 23.91 24.06 24.08 24.04 23.99 23°99 23e98 23°94 23°87 23.82 23.69 23.80 24.01
I0o0 30.92 31.13 31.40 31.44 31.40 31.33 31.31 31.31 31.26 31.15 31.02 30.88 31.05 31.39
5.0 35.58 35.84 36.29 36.4& 3b.48 36°40 36.41 36.44 36.42 36.22 35.96 35.67 35.94 35.42
2.0 41,95 42.27 42,93 43,17 43,35 43,34 43,36 43,34 %3.25 42.98 42.67 42.19 42.60 43.34
1.0 47.03 47.38 48.16 48.43 45.70 46°75 48.75 %8.70 48.56 48.29 48°02 %7°%0 47.91 48°55
.4 53.8_ 54.28 55.19 55.49 55.84 55.96 55°96 55.84 55.59 55.27 55.01 54.29 54.88 56.01

TROPe 10.29 11.45 13.29 15.30 16.60 16.78 16.74 16.15 14.60 12.03 10.61 9.52 9.29 8e74

to



TABLE XVIII. SEASONALLY AVERAGED EXTINCTION AND TEMPERATURE DATA FOR SUMMER 1979

(a) Aerosol extinction at 1.00 _m,/3a,l.OO

Altitude, %,I.00' 10-4 km -I, at latitude, deg, of -
km

-45. -35. -25, -15o -5. 5. 15o 25. 35. 45, 550 65. 750

5 4068 3.69 5.71 12.46 10.63 11004 9.16 12.61 26.83 13074 17.24 16.95 11.70
6 4ob7 3.27 4020 9.71 7.67 8.06 9.20 Q.42 15.60 13.94 16.09 17.03 12.81
7 3.88 407Q 7.81 5.34 5.75 5.96 8.33 5.43 9.29 9.50 16.87 16.42 13.14
8 3.41 3.82 4.46 4.25 4.22 5.q0 6090 3.53 5092 8.42 16001 15071 12023
9 3.20 2.76 3.88 4.32 b.53 9,20 4.27 2083 4.01 14.35 12003 ll.ZO 10.34

10 2.49 2o31 3.95 5000 5.50 5005 2.53 6.52 9.72 7o16 6.11 4o12
11 2,67 2,02 305k 5,65 3,97 5*83 7.75 10057 5.91 5.39 3.81 2.75 1.83
12 2024 2.83 3.19 6005 5,92 12058 10.65 11.32 3099 2.83 2.20 1.62 lo18
13 1.88 2.25 1.44 5,60 6,00 5,95 6.44 4.16 2.22 1.82 1.65 1.40 lo05
14 1,58 1.53 1.1b 3.b9 4,84 4.52 b.04 1.51 1036 1.40 1o44 1.28 1010
15 1,41 1.28 4000 1090 3,63 4003 5044 3.07 lo17 lo27 1.36 1.24 1.17
16 lo39 lo24 3076 1.29 2,49 2.35 3.42 2.17 1.09 lo20 lo30 1.23 1.21
17 1.38 1.27 1.77 1.18 1.45 lo54 1.63 1.37 1o06 1.16 1.26 1.19 1.16
18 lo34 1.26 1.13 1.22 1.15 lo10 1.15 1.12 1.09 1.18 1.21 loll 1.07
19 lo24 1.23 1.15 1.18 1,19 1.10 1.07 1011 1.14 1.16 1011 Io03 099
20 1.08 1.13 1.12 1.19 1,17 1012 lo12 1010 loll lo09 1.02 .93 .89
Z1 092 o99 1.02 loll 1,10 1011 lo14 lo02 099 1000 o93 082 .75
22 .76 .84 .91 1.07 1.05 1,10 1011 ,93 .92 087 .80 ,68 ,59
23 .61 069 080 lo04 1.05 lo08 I._3 0_6 .83 o71 063 053 043
24 .49 .Sb .6b 1.01 1.04 1.01 .98 .74 .68 056 .47 030 029
25 .40 .46 .59 .98 1.02 .98 .91 .68 055 .41 033 0_7 .20
26 .34 .36 049 .90 ,97 o91 o81 060 047 030 023 .lq o14
27 .27 029 040 .82 ,85 .80 .73 052 039 022 .17 .14 .I0
28 .20 .22 .31 073 .73 .68 .63 .41 .29 .15 .12 .10 .07
29 o14 .18 .22 .53 .45 .48 .47 .30 021 011 .08 007 005
30 .10 .13 017 .27 .25 .30 .33 .22 o16 .08 .06 005 .04
31 .07 .09 .12 .20 ,18 .ZO .24 .17 .12 ,06 .04 .04 .03
32 005 .07 .Oq .14 .12 .13 .t7 012 .09 004 .03 .03 002
33 .04 .05 .07 .09 008 009 .12 .Oq .06 .03 002 .02 .02
34 003 .04 .0_ .07 .06 .06 .08 .07 .05 003 .02 002 001
35 .02 .03 003 .05 .04 .04 .06 .05 004 002 002 001 001
36 .02 .02 .03 .03 .03 003 004 .03 .03 002 001 o01 001
37 .01 002 .02 .03 .02 002 003 .03 002 002 .01 .01 001
38 001 .01 .02 002 .02 .02 .02 .02 .02 .01 .01 .01 .01
39 .01 .01 0_1 002 .01 .01 .02 .OZ .02 .01 .01 .01 .01
40 .01 o01 o01 .02 o01 .01 .01 001 .01 .01 .01 .01 001

*TPoP._ 14.95 13.70 10.31 11.90 11,44 11.19 11.22 9.83 9.81 12.06 14024 130_2 11.67

*This row of data gives the optical depth in units of 10-4 at 2 km above the
tropopauseat the indicated latitudes.



TABLE XVIII. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00/_m, fla,l.OO//_m,l.O0

_a,1.0_m, 1.00 at latitude, deg, of -

Altitude,
km

-_5. -35. -25. -15. -5. 5. 15. 25. 39. 45. 55. 6_. 75.

5 1.74 1.58 1,92 3.06 2.75 2.82 2.50 3.08 3.76 3.22 3.78 3.70 2.86
6 1.82 1,58 1.76 2,76 2.40 2,46 2.74 2.73 3.87 3.52 3.86 4.05 3,29
7 ].77 1.95 2.55 2,08 2.16 2,20 2.70 2.08 2,86 2.88 4.37 4.29 3,61
8 1,76 1.84 1,99 1.96 1.92 2.33 2.56 1.79 2.32 2.87 4o58 4o52 3.74
9 1.80 1,69 1.97 2.09 2.67 3.34 2.07 1.71 2,17 4.72 4.00 3.AO 3.59

10 1.71 1,65 2.11 2,41 2.53 .06 2,_3 1.71 2,73 3.72 3,02 2,72 2.17
11 1.90 1,65 2,11 2,78 2,25 2.85 3.50 4.36 2,84 2,69 2,22 1,89 1,60
12 1.86 2.05 2,13 3.15 3.15 5.47 4.80 4.99 2.42 2.01 1,82 1,62 1.46
13 1.84 1.95 1.58 3,23 3,41 3.37 3.53 2.63 1,89 1,76 1.73 1.63 1,48
14 1.83 1,76 1.54 Z.65 3.18 3,05 3.79 1.67 1.62 1.69 1.74 1.68 1.59
15 1.86 1.75 3.16 1.98 2.89 3.09 3.81 2.66 1,62 1.73 1.82 1.76 1.73
16 2.00 1.85 3.26 1.78 2.48 2.41 3.02 2.28 1.67 1.80 1.91 1.8_ 1.87
17 2.16 2.02 2.24 1.84 2.01 2.06 2.13 1.95 1.78 1.q0 2.03 1.98 1,98
18 2.31 2,19 1.99 2.05 1.97 1.93 1.96 1.94 1.93 2.06 2.14 2.07 2.05
19 2.42 2.3h 2.19 2.22 2,21 2.12 2.08 2.11 2.14 2,22 2.23 2.15 2.12
20 2.45 2.47 2.38 2.46 2.43 2.37 2.36 2.32 2.32 2.3_ 2.32 2,_1 2,16
21 2.44 2.51 2.49 2.62 2.60 2.63 2.67 2.47 2.41 2.46 2.40 2.23 2.15
22 2.38 2.50 2.58 2.84 2.81 2.92 2.92 2.5A 2.54 2.48 2.40 2.19 2.04
23 2.30 2.44 2.63 3.13 3,14 3.21 3.12 2.72 2.64 2.43 2.29 2,09 1.87
24 2.23 2.38 2.60 3.44 3.51 3.45 3.37 2.76 2.58 2.31 2.11 1.91 1.69
25 2.18 2.32 2.68 3.77 3.91 3.79 3.59 2.q0 2.51 2.16 1.91 1.75 1.56
26 2.17 2,71 2.63 4.00 4.2; 4.05 3.70 2.98 2.51 1,98 1,74 1.62 1.46
27 2.07 2.12 2.57 4.23 4.33 4.15 3.86 3.00 2.45 1.83 1.63 1.51 1.3_
28 1.q? 2.01 2.40 4.35 4.32 4.10 3.87 2.83 2.26 1,68 1.52 1.42 1.31
_9 1.77 1.95 2.16 3.83 3.4L 3.57 3.52 2.59 2,06 1,58 1.43 1.35 1.26
30 1.63 1,81 2.06 2,69 2.56 2.88 3.06 2.36 1.94 1.48 1.36 1.29 1.22
31 1.53 1.68 1.89 2.44 2.30 2.45 2.71 2.18 1.80 1.41 1.31 1,25 1,19
32 1.44 1.57 1.76 2.16 2.03 2.13 2.41 2.03 1.69 1.36 1.27 1.22 1.17
33 1.37 1.49 1.65 1.93 1.83 1.88 2.15 1.86 1.60 1.33 1,24 1.20 1.15
34 1.32 1,41 1.54 1.75 1.69 1.72 1.93 1.73 1.P3 1,31 1.22 1.18 1.14
35 1.28 1.35 1.45 1.61 1,57 1.60 1.7_ 1.62 1.48 1.31 1,20 1.17 1.13
36 1.25 1.30 1.40 1.51 1,48 1,51 1,61 1,52 1.44 1.30 1.20 1,16 1.12
37 1.23 1.2_ 1.36 1.46 1.41 1,44 1.51 1.45 1.41 1.29 1.20 1.15 1.12
38 1.23 1.26 1.33 1.44 lo36 1.39 1.44 1.41 1.39 1o79 1.21 1.15 1.12
39 1.23 1.25 1.30 1.45 1.33 1.35 1.40 1.37 1.37 1.30 1.21 1.16 1,13
40 1.24 1.24 1.29 1,45 1.3L 1.33 1.35 1.36 1.37 1.31 1.21 1.17 1.14



TABLE XVIII. Continued

(c) Aerosol extinction at 0.45 pro, _a,0.45

10-4 km -I, at latitude, deg, of -_a,0.45'
Altitude,

km
-45, -35. -25. -15, -5. 5. I_. 25, 35, 45, 55, 650 75,

I0 8.35 5.01 ii$I0 22,70 5,80 II,II 4oll 12.98 15,23 20,50 15.94 8080 5064
11 7.47 5.47 808% 20.78 11,46 10,46 11.93 1Z041 I1,67 14.05 12.07 6.74 4.28
12 6.83 5.76 6.33 18'85 15.21 10,57 15.34 11.85 8.53 9.78 8.85 5.01 3.07
13 5,qi 5,65 5.52 15.24 15.14 9.43 12,22 8.15 6,39 7,46 7.18 4,29 2.60
14 5,26 5,1h 5,24 12.01 13.54 8,53 10,31 5,g9 5,13 5,97 b,26 3,97 ?065
15 4.87 4.63 5,48 9.22 10,84 7.49 8,4Q 6.21 4,36 5026 5073 3,93 2045
16 4070 4034 5.45 7033 8.61 6o10 6o51 5,33 4006 4,97 5040 3o98 3.26
17 4.55 4,27 5.12 6.34 6,91 5,14 5,02 4.77 3.96 4.86 5o14 3,47 3.43
18 4,34 4,24 4.73 5,82 5.87 4.51 4.16 4,43 3,91 4,75 4,83 3,86 3,46
19 4,01 4,12 4,35 5,42 5,25 4.20 3.75 4.19 3o81 4.52 4,45 3,66 3,35
20 3.56 3,84 3,94 5.02 4,77 4.02 3,54 3,97 3,60 4,19 4,06 3,38 3o09
21 3,04 3.39 3.49 4o59 4o31 3085 3.43 3068 3o31 3,74 3062 3002 2064
22 2050 2,8_ 3,02 4o19 3089 3o56 3,28 3.40 3.02 _.33 3.15 2,62 2,22
23 2.01 2,37 2.56 3.83 3.55 3,40 3.04 3.11 2,74 2.81 2.59 2,14 1,72
24 1.60 1.91 2.19 3.53 3,28 3,15 2,90 2.81 2.41 2,28 2,01 1065 lo27
25 1.2q 1,54 1.95 3,31 3.12 2.95 2,80 2053 2,09 1,80 1,50 10_3 ,ql
26 1.04 1.24 1.74 3.08 2.91 2.74 2.70 2027 1.81 103_ 1,10 ,90 o64
27 .82 1.01 lo51 2.79 2,59 2,46 2.50 2000 lo54 1.03 080 064 .45
28 .64 .81 1.27 2.41 2.17 2.11 2.20 1.69 1.25 ,76 ,58 .46 .32
29 ,49 ,65 1.03 1.94 1.65 1,69 1.83 1.37 .99 .56 .42 ,33 .23
30 .36 .50 .81 1.42 1.20 1.26 1.44 1,09 .77 ,41 ,31 ,24 .17
31 ,27 ,38 ,63 1.00 .86 ,91 1.09 .85 .58 .31 ,23 o17 .12
32 .19 ,28 ,48 .69 ,63 .65 o80 .64 ,44 023 ,lb o12 ,09
33 .14 .21 .36 .47 .47 o45 .57 ,47 .33 .17 .12 .09 .06
34 .10 .15 ,27 .32 .35 .33 .40 .34 .24 .13 ,08 .06 ,04
35 .07 .11 .20 .23 .26 .24 .28 ,25 .18 ,09 ,06 ,04 ,03
36 .05 .08 ,14 .16 o19 ,17 ,20 .18 .13 .07 .04 ,03 .02
37 .04 .06 o10 oll .14 .12 o14 o12 o09 .05 .03 002 o02
38 .03 o04 007 007 .10 008 ,I0 .09 007 .04 002 oO_ oOl
39 ,02 .03 .05 .05 .07 .06 .07 .Oh .05 .03 .02 .01 .01
40 .01 .02 ,03 .04 .05 .04 .05 .05 .04 .02 ,01 .01 .01

TROP.+Z 49.14 47.14 37.48 46.21 41.79 37.90 37'42 37.78 35.17 48.81 59.05 46002 36037

*This row of data gives the optical depth in units of 10-4 at 2 km above the

tropopause at the indicated latitudes.



TABLE XVIII. Continued

(d) Ratio of aerosol extinction at 0.45 pm to aerosol extinction at 1.00 _um, fla,O.45/fla,l:O0

_a,0.45/_a,1.00 at latitude, deg, of -
Altitude,

km
-45. -35, -25. -15, -5. 5, i5. 25, 35, 45, 55, 65, 75,

I0 3,03 2,64 2,92 3.85 2,66 2.31 1,13 2.33 4.10 Z,71 2,00 1.52 1,76
11 3.05 2,80 2,92 3.78 3,00 2,29 2.31 2,56 3.62 Z,75 2,46 1,81 1,87
12 3,09 2.88 5,81 3.72 3.08 2.40 2.73 2.7q 3.14 2,86 2,91 2,14 2.03
13 3.14 2,98 3,35 3.60 3.48 2.54 2.73 2.95 2,99 3.24 3,41 2,57 2,20
14 3.24 3,11 3,58 3,80 3,73 2,74 3,0_ 3,24 3,10 3,61 3,72 2,81 2.33
15 3,27 3.25 3,70 4,24 3,81 2.84 2.8Q 3,40 3.29 3.83 3,86 2.q7 2,53
_6 3.31 3.37 3,76 4.80 %.07 3,08 2,8R 3.66 3,46 3.96 3.q4 3.14 2,76
17 3.30 3.40 3.75 5.04 4,37 3.30 2.qO 3.65 3,52 4.03 3.98 3.29 2.9q
18 3.29 3.40 3,69 4.86 4.56 3.58 2.gq 3.68 3.51 4.02 3.q7 3.41 3.21
19 3.29 3.42 3.70 4.57 4.45 3.64 3.11 3.74 3.44 3.95 3.93 3,52 3.40
20 3.30 3.44 3.67 4.32 4.18 3.60 3,10 3.70 3.37 3.87 3,8q 3.60 3.53
21 3.29 3.44 3.45 4.09 3.91 3.49 3.06 3.64 3.31 3.86 3.88 3,67 3.63
22 3,28 3.42 3.33 3.90 3,64 3.36 3.01 3.64 3.31 3.88 3,q3 3.79 3.75
23 3.25 3,40 3.25 3.68 3,38 3.21 2,99 3.68 3.39 3.94 4,00 3.92 3.91
24 3.20 3,37 3.24 3.50 3.17 3.09 3.01 3.71 3.51 4.04 4,08 4.03 4.06
25 3,13 3,36 3,39 3.45 3.10 3.06 3,14 3.74 3.69 4.20 4,22 4.15 4.17
_6 3.08 3,39 3.60 3.44 3.08 3,07 3.31 3.80 3.87 4.36 4.37 4,25 4.1g
27 3.08 3.47 3.88 3.46 3.10 3.12 3.47 3;93 4.05 4.51 4.47 4.30 4,19
28 3.17 3.5q 4,21 3.53 3.22 3.25 3.6_ 4.11 4.28 4.65 4,56 4.39 4,22
29 3.31 3.73 4.52 3.77 3.48 3,47 3.83 4.36 4.54 4,79 4.68 4.43 4.26
30 3.44 3.86 4.81 4.20 3.93 3.82 4,11 4.67 4.73 4,q5 4.81 4,48 4.23
31 3.56 3.98 5.01 4.67 4,46 4,20 4.36 4.95 4,85 5.10 4,_7 4.46 4.11
32 3.67 4,07 5.16 4.79 4.84 4.50 4.52 5.11 4.93 5.21 4,80 4.34 3.92
33 3.72 4,09 5.29 4.70 5.21 4.76 4.56 5.15 4.91 5.10 4,66 4.12 3.65
34 3.72 4,09 5.40 4.61 5.57 4,97 4060 5.10 4.76 5.04 40_7 3,83 3.32
35 3.77 4.08 5,44 4.58 5.84 5.10 4.68 4.98 4.52 4.67 4,54 3,4q 2.96
36 3.76 4.04 5.30 4.39 6.05 5.06 4,79 4.87 4.1q 4.04 4,S_ 3.19 2.58
37 3.58 3.94 4.90 4.00 6.17 4.83 4.84 4.87 3.81 3.73 5.08 2.q3 2.22
38 3.50 3.79 4.42 3.51 6,21 4.52 4.74 5.08 3.42 4.49 5.15 2.67 1.88
39 3.95 3,76 3.99 3,11 6.10 4,19 4.48 5.34 3.06 7.77 5.20 2.50 1,60
40 6,99 3.76 3.61 2.92 5.81 3.86 4.07 5,_1 2.76 11.75 6.25 2.7q 1.40



TABLE XVIII. Continued

(e) Temperature

Temperature, K, at latitude, deg, of -
Altitude,

km

-45. -35. -25. -15. -5. 5. 15. 25. 35. 45o 55. 65. 75,

5 252,8 257,8 268,1 272,1 272,7 272.8 273.4 273,4 271,8 265,5 257,8 256,4 255,7
6 245,Q 251,2 262,4 266,3 266.7 267.0 267.3 267,0 265,4 259,2 251,3 249,q 249,3
7 238,5 24;.0 255.6 259.4 260.1 260.5 260,R 260,6 258.8 252.0 244.3 242.9 242°3
8 232.1 237.6 248.9 252.4 253.3 253.8 254.1 254,0 252.2 244.9 237,4 236,1 235,2
Q 225.8 231.3 242.1 245.4 246.3 246.8 247.1 247.1 245.6 237.7 230.5 229,2 228.1

10 221.1 226.0 235.4 238.3 239,3 239.8 240.1 240.2 239.0 230.8 225.5 224.9 223.4
11 218,Q 222,0 229,0 231.3 232.1 232.5 232.e 233,1 232,5 224.8 223,1 223,0 223,1
12 ZlT,Q ZIQ,O 222.4 224.Z 224,7 224.9 225.1 225.8 226.3 220.7 222.3 224.5 224.5
13 217.? 217.3 216.9 217.3 217,5 217.4 217,7 219,0 220.6 219.1 222.8 225.5 226.1
14 217.4 215.7 211,8 210.6 210.4 210,1 210.5 212.6 215.4 217,q 223.1 226.3 227.2
15 217.0 214.6 208.6 206.0 205.4 Z04,g 205.2 208.0 211.8 217.3 222.9 226.3 227.5
16 216.5 213.5 205.7 202.1 201.2 200,5 200,7 204.1 208.8 216.7 222,8 226.3 227,B
17 216.2 213.4 204.4 200.5 199.2 198.1 198.2 201,b 206.6 216,3 222.6 226.2 227.9
lq 216.0 213.8 205.7 203.4 201.q 200,1 200.2 202.9 207,1 ZlS.q 222.4 226.0 227.9
lO 216.0 214.4 207.2 206,3 204.6 202.7 202,8 204.4 207.8 215.9 222.3 225,9 227.9
20 216.3 215.4 209.9 209.1 207,7 207.7 207.8 208,5 210.9 217,0 222.5 226.0 227.9
21 216,5 216.3 212.4 211.8 210.7 212.3 212.5 212.5 214.1 218.1 222,7 226,1 220,0
22 216,9 217,3 214.6 213.9 213,0 214.7 214.9 214.9 216.2 219.3 223,3 226,5 228,3
23 217.2 218.2 216.7 216.0 215.4 217.0 217.2 217.3 218.3 220.5 223.8 226.8 228.5
24 217.4 219.1 218.8 218.1 217.8 219.3 219.5 219.7 220.4 221.8 224.3 227.2 228,8
25 217.6 219.7 220.5 220.0 219,8 221.2 221.3 221.5 222.1 223.4 225.7 228.3 229.8
26 217.7 220,3 222.1 221.9 221.8 222.9 223.1 223.2 223,7 225,3 227,3 229,8 231.4
27 217.8 220,9 223.7 223.7 223,7 224.7 224.8 224.9 225,3 227,1 228,9 231,3 232,9
2_ 219.0 221,6 225.3 225.6 225.7 226,5 226.5 226.6 226,9 226.9 230.6 232.8 234.5
29 218.1 222.2 226,9 227.5 227.7 228.3 228.2 228.3 228.5 230.8 232,2 234.4 236.0
30 218.2 222.8 228,5 229.3 229,6 230,1 230,0 230.0 230.0 232.6 233.8 235.9 237.5



TABLE XVIII. Continued

(e) Concluded

Temperature, K, at latitude, deg, of -
Altitude,

km
-45, -35o -25o -15, -5, 5. 15. 25. 35o 45o 55. 65, 75o

31 218.4 223.4 230.1 231.2 231.6 231.9 231.7 231.6 231.6 234.4 235.5 237.4 239.1
32 219.1 22&,3 231.7 233.0 233.5 233.7 233.4 233.2 233.2 236.4 237,3 239,0 240.7
33 219,7 225,3 233.3 234.7 235,3 235.5 235.2 23_.7 234.9 238,7 239,8 241.6 242.9
34 220.4 226.2 23_.8 235,5 237.1 237,3 237.0 236.2 236,5 241,0 242,3 244,1 245,2
35 221.1 227.2 236.4 238,2 238,9 239.1 238.8 237,6 238.2 243.3 246.8 246.7 247.5
36 222.1 228.2 237.9 2_0.0 240.7 240.9 240.6 239.1 239.9 245.5 247.3 249,2 249.8
37 223.4 229.8 240.0 242.1 242.9 243.1 242.7 240.q 241ob 247.8 249,8 251,8 252ol
38 224,7 231.4 262,3 244,6 245.4 24_.5 245,2 243,2 243,8 250,0 252.0 256,0 254.3
39 225,9 233,0 244.6 247.0 247,8 248,0 247,6 245.4 246,0 252,2 254,2 256,3 256,5
_0 227,2 234,6 2&6.9 2_9.4 250°2 250,4 250°$ 247,7 248,1 25_,5 256,4 258.5 258,8
41 22_.5 236,2 249.2 251,9 252°7 252.9 252.5 250.0 290.3 256.7 258.6 260°7 261,0
42 230,2 237.8 251.5 254.3 255.L 255.3 255.0 252,3 252.5 258.9 260.8 262°9 263.2
43 232.5 239.7 253°7 256.7 257°6 257°8 257.4 254°§ 254°6 261,1 263°0 265.2 265,4
44 234,7 241,7 255.2 258,2 259ol 259°3 259.0 256.2 256.4 263°1 265.0 267°4 267.7
45 236.9 243,7 256.6 259,4 260°3 260°5 260,2 257.6 257°8 264°1 266,1 268,6 269,0
46 239.2 245.7 258.0 260.6 26L.5 261.7 261,5 258.9 259._ 265.2 267,1 269.6 270.1
47 240,9 247.? 259.5 261,q 262,7 262.9 262.7 260,3 260.5 266.3 268.1 270.6 271.1
48 242,4 248.8 260.q 263.1 263.9 264.2 263.g 261.7 261,9 267.3 269.2 271o6 772,1
49 243,9 249.6 261.2 263,5 264.4 264.7 264,5 262,4 262.8 268,4 270.2 272.6 273,2
50 245.4 250,5 261.2 263,3 264.1 264.4 264.2 262,2 262,7 26_.1 270,2 273,1 273,9
51 246,8 251.3 261°1 263°0 263,d 264.1 263°q 262,1 262°5 267,6 269,6 272,3 273,1
52 248,3 252,1 261.0 262.8 263.6 263.8 263,6 261,9 262.3 267.1 268.9 771,5 272.3
53 249.8 253.0 260.9 262.5 263.3 263.5 263.3 261.7 262.1 266.6 268.3 270,7 271,4
54 251,3 253.8 260.8 262.2 263.0 263.2 263,0 261.6 261,9 266,0 267,6 269,9 270.6
55 252,8 254.7 260°7 262,0 262.? 262.9 262.7 261,4 261.7 265.5 267.0 269.2 269.8



¢D

TABLE XVIII. Concluded

(f) Geopotential height of standard pressur e surfaces

Altitude, kin, at latitude, deq. of-

Pressure,
mbar

-45, -35, -25. -15. -5, 5. 15, 25, 35. 45. 55. 65, 75,

1000.0 .09 .15 .Ib .12 .I0 .i0 .0_ .i0 .12 .13 .i0 .09 .08
850.0 1.42 1.49 1.54 1.52 1.51 1.52 1.51 1.52 1.53 1.51 1.44 1.43 1.40
700.0 2._ 3.06 3.15 3.15 3.16 3.16 3.16 3.16 3.17 3.11 3.00 2.98 2.95
500.0 5o50 5.69 5o84 5.SB 5o88 5.89 9o89 5.91 5.88 5.76 5.59 5.55 5.52
400.0 7.10 7.27 7.53 7.59 7.60 7.61 7.62 7.63 7.59 7.42 7.21 7.17 7o13
300.0 q.U5 g.z6 9.60 9.69 9.71 9.72 9.73 9.74 9.69 9.45 go19 9.14 9.10
ZSO.O 10.23 I0.47 I0.85 lO.g5 i0.98 ii.00 ii.01 11.01 10.95 lO.b7 i0.40 10.35 i0.30
200.0 11.67 ii.91 12.32 I_.42 12.46 12.47 12.46 12.49 12.44 12.12 11.85 11.81 11.76
150.0 13.51 13.75 14.14 14.24 14.27 14.Z_ 14.30 14.32 14.29 13.97 13.74 13.72 13.66
i00.0 16.i0 ib.31 16._0 16.65 16.67 16.68 16.70 16.75 16.78 16°56 16.40 16.42 16.38
70.0 18.37 I_.55 18.76 18.78 18.79 15.80 i_.81 18.89 18.92 18.79 18.71 18.76 18.73
50.0 20.51 20.b8 20.83 20.86 20.85 20.85 20.87 20.96 21.01 20.94 ZO.90 20.gq 20.98
30.0 23°78 Z3,96 24.09 24.10 24,09 24,11 24.13 24,22 24.30 24,26 24,Z6 24.40 24.41
i0.0 30.85 31.16 31.40 31.43 31.42 31.47 31.49 31.5_ 31.67 31.67 31.72 31.93 31.98
5.0 35.45 35.89 36.34 36.40 36.43 36.45 36.46 36.58 36.74 38.83 36.89 37.12 37.21
2.0 41.56 42.21 43.04 43.17 43.23 43.26 43.27 43.31 43.49 43.76 43.87 44.18 44.27
1.0 46.39 47.20 4_.29 48.47 48.54 4b.5_ 48.57 48.56 48.74 4@.20 49.38 49.73 49.82
•4 53.03 54.00 55.35 55.60 55.68 55.76 55.74 55.65 55.78 56.31 56.52 56.95 57.05

TROP, 10.98 ii.74 15.02 16°27 16.55 16.69 16.49 15.q5 15.09 12.21 10.60 10.28 I0.35



TABLE XIX. SEASONALLY AVERAGED EXTINCTION AND TEMPERATURE DATA FOR FALL 1979

(a) Aerosol extinction at 1.00/_m, fla,l.OO

Altitude, _a,1.00' 10-4 km -I, at latitude, deg, of -
km

-75, -65. -55, -45, -35. -25, -15, -5, 5, 15, 25, 35, 45, 55,

5 7,87 3.97 7.68 8,08 13,26 15,40 II.36 12,75 21,46 II,82 8,81 9,50 11,84 12.85
6 6.56 4,74 I0,42 10,ii 9.50 12.76 II,21 13.1& 1,39 15.40 8,00 q.21 8.55 14,12
7 2,q3 5,69 6,04 8,84 6,50 8,59 7.28 15,70 12.32 4,1Z 6,33 II147 9,49 8,88
8 3,64 5,39 5.55 0.18 9.90 6.63 5.11 10.43 21.72 .sq 6.87 14.76 11.61 7.30
9 2.49 3.67 5,70 6.72 6,80 5,23 4.1" 8,23 II,51 15.15 7,23 10.80 9.25 6,44

I0 1,87 3,26 4.40 4.55 5.47 4,44 3,90 7,59 9,87 12,58 6,89 10,44 7,15 4.11
II 1,77 2,42 3,91 3,90 5,45 3,25 4,91 5,83 7,18 12.59 3,52 5.94 3,71 2,92
12 1,TZ Z.0Z 3.38 2.52 3.73 3.15 5.29 5.73 I0.93 L8,87 2,98 2.92 2,48 Z,35
13 1.48 1.70 2.57 1.85 a.52 2.18 4.83 5,57 3,61 7.82 2.69 4.58 1.95 1.47
14 1,20 1.52 2,11 1,67 1.78 1,71 4,10 7.21 8,49 8,66 1,97 4.32 1,39 1.39
15 .98 1.36 1,8_ 1,59 1.50 1.51 4.13 9,22 11,8Z 6,00 2.79 1,71 1.26 1.42
16 .80 1.18 1.66 1,56 1.46 1.31 2,91 9,14 7,67 6.13 2,09 1.35 1.30 1.45
17 ,68 1,01 1.47 1.54 1.46 1.25 2,35 5.59 2,37 5.46 1,43 1.26 1.35 1.45
18 .57 .88 1.29 1.43 1.47 1,33 3,01 3,19 1,66 2,78 1.18 1,32 1,36 1,37
19 ,47 ,80 1.13 1.27 1.40 1.40 1.80 1.51 1.27 1.60 1.20 1.28 1,30 1,26
20 ,43 .65 .84 1,12 1,25 1.30 1.33 1.20 1,14 1.19 1.16 1,23 1.17 1.09
21 .38 ,52 ,65 .99 1,10 1.15 1.13 1.07 1.09 1.16 1.11 1.10 ,99 ,89
22 .34 .43 .52 ,U3 .96 1.02 1.07 1.05 1.07 1,12 1.05 .94 .80 .70
23 .31 .35 .40 .67 .80 .87 1.02 1,10 1,05 1.05 .96 .76 .61 ,53
24 ,26 .28 .29 .54 ,64 .73 .98 1.06 1,02 ,qq ,83 ,59 ,45 ,40
25 ,20 ,23 ,22 .43 ,52 .60 .80 1,03 .97 .95 ,76 ,46 ,33 ,29
26 ,16 ,17 ,17 ,33 ,40 ,51 ,73 ,96 ,92 ,87 ,68 ,40 ,25 .21
27 .12 ,13 ,12 .24 ,31 .42 ,60 .82 ,00 ,79 .60 .32 .19 ,15
28 .09 .09 .09 .17 .25 .32 .49 .58 .54 .70 .49 .24 .14 ,11
29 .07 .07 ,06 .13 .18 .23 .3Z ,32 .33 .92 .39 ,18 ,10 .08
30 .05 .05 *05 ,09 .12 ,16 ,21 ,20 ,23 ,34 ,28 .13 ,07 ,05
31 .06 .04 .04 ,06 .09 .ii .15 ,15 .17 .22 .20 ,I0 .05 .04
32 .03 .03 .03 .05 ,06 .08 .11 ,I0 ,12 .16 .15 .07 ,04 .03
33 .02 .02 .OZ ,03 .05 .06 .OR .07 .08 .11 .10 .06 .03 .02
34 .02 .02 .02 .OZ .03 .04 .05 .09 .06 ,08 .07 ,04 ,02 .02
35 .02 .02 ,01 .02 .03 .03 ,06 .06 .04 ,05 .05 .03 .02 .01
36 .01 .01 .01 ,OZ ,02 ,02 ,03 .03 .03 .04 .04 .02 .01 .01
37 ,01 ,01 .01 .01 .01 .02 .02 .02 .02 .03 .03 .02 .01 .01
38 ,01 ,01 .01 ,01 ,OL .01 ,02 ,02 ,02 .02 .02 .01 .01 .01
39 .01 .01 .01 .01 .01 .01 .01 .02 .01 .02 .01 .01 .01 .01
40 .01 .01 .01 .01 .01 .01 .01 .01 ,01 .01 .01 .81 ,01 .01

*TROP.+2 11.08 13.79 18.14 17.06 14.62 11,25 11.37 10.6_ 10.53 11.64 10.80 11.33 13,40 14.99

*This row of data gives the optical depth in units of 10-4 at 2 km above the
tropopause at the indicated latitudes.



TABLE XIX. Continued

(b) Ratio of aerosol extinction to molecular extinction at 100 _um, ]3a,l.00/_m,l.00

Altitude, _a,1.0_m,1.00 at latitude, deg, of -
km

-75. -b5. -55, -45, -35. -25. -15, -5, 5, 15, 25, 35, 45, 55.

5 2.25 1,6% 2.23 2,29 3.13 3.49 2.86 3.10 4.63 2.93 2.44 2,53 2,g2 3.06
6 2.17 1.82 2.88 2.80 2.69 3.27 3.05 3.46 .i0 3.79 2.45 2.66 2.50 3,53
7 1.60 2.18 2.20 2.75 2.28 2.6g 2.46 4.24 3.56 1.84 2.27 3.34 2.87 2,69
8 1.85 2.25 2,26 2.83 3.20 2.48 2.14 3.34 5.86 .67 2.54 4.26 3.57 2.63
9 1.65 1.97 2,48 2,70 2,58 2,30 2.04 3.06 3,90 4.97 2,81 3.71 3.33 2.62

10 1.58 1.g8 2o31 2,31 2o54 2o25 2.10 3.13 3,7_ 4.47 2.93 3.gl 3.00 2.18
11 1,64 1,85 2,36 2.29 2.76 2.02 2°54 2,81 3,32 5,06 2,08 2.85 2,18 1,97
12 1.74 1.84 2.36 1.97 2.36 2.12 2.86 3.02 4.77 7.55 2.08 2.05 1.92 1.88
13 1.74 1.83 2,22 1.84 2.08 1.88 2.92 3.2? 2.40 4.11 2.08 2.8% 1.84 1.67
14 1.70 1.87 2.19 1.89 1.88 1.80 2.83 4.28 %.60 4.82 1.90 2.97 1.70 1.74
15 1.67 1.91 2.21 1.99 1.87 1.82 3.11 5.87 7.18 4.10 2.50 1.g3 1.75 1,89
16 1.64 1.92 2.28 2.14 1.99 1.83 2.71 6.41 5.42 4.72 2.25 1.87 1.91 2.06
17 1.63 1.92 2.33 2.31 2.16 1.94 2.55 4.94 2.64 %.96 2.02 1,96 2.10 2.22
18 1.61 1.g3 2.36 2.41 2.35 2.18 3.63 3.6_ 2,38 3.28 2.02 2.19 2.29 2.35
19 1,59 1,g8 2039 2.47 2.51 2o46 2.91 2.53 2.28 2.40 2,23 2.35 2o44 2o44
20 1,63 1,93 2,21 2.52 2.58 2.61 2.61 2.45 2.3g 2.44 2,43 2.54 2,53 2.%5
21 1,64 1,87 2.10 2.57 2,65 2.68 2.63 2.53 2.59 2.68 2.63 2.62 2,51 2,38
22 1.67 1.83 2.03 2.53 2.69 2.76 2.83 2,79 2.86 2,93 2,83 2,64 2.42 2.26
23 1.72 1,79 1.g2 2.46 2.65 2.76 3,04 3,20 3.16 3,14 2.96 2.55 2.27 2.12
24 1.6g 1.7% 1.7g 2.36 2.55 2.74 3.31 3.52 3.48 3.3g 3.01 2.41 2.11 1.Q9
25 1.6_ 1.6_ 1.71 2.28 2.47 2.6g 3.48 3.86 3.78 3.70 3.18 2.31 1.96 1.83
26 1,57 1.62 1,62 2.14 2,35 2.67 3.39 4,16 4.10 3.93 3.27 2,32 1.83 1.70
27 1.49 1.53 1.54 1.96 2.24 2.61 3.30 4.14 4.16 %.12 3.34 2._6 1.74 1.60
28 1.43 1.45 1.45 1.81 2.14 2.46 3.20 3.60 3.47 4.21 3.27 2,11 1,63 1.50
29 1.38 1.39 1.38 1.69 1.95 2.23 2.70 2.68 2.78 3.81 3,09 1.96 1.54 1.41
30 1.34 1.34 1,33 1.57 1.78 2.01 2.32 2,27 2,48 3.12 2.75 1,83 1.46 1.35
31 1,30 1.30 1,28 1,47 1,66 1,82 2.12 2,0_ 2,23 2,63 2,48 1,72 1.40 1.30
_2 1,27 1.27 1,25 1,39 1,55 1.69 1.91 1.88 2.01 2.35 2.24 1,64 1.35 1,26
33 1.24 1.25 1.23 1.33 1.47 1,57 1.75 1.72 1.82 2.11 2.03 1.57 1.31 1.24
34 1.22 1.24 1.21 1,29 1.%0 1.48 1.63 1,61 1.67 1.g0 1.84 1.50 1,28 1,22
35 1.20 1.2Z 1,20 1.26 1.35 1,40 1.54 1.54 1.55 1,72 1,68 1.44 1.25 1,21
36 1.19 1.21 1.20 1.24 1.30 1.35 1.67 1.4g 1.47 1.58 1.56 1,39 1.23 1.20
37 1.17 1.21 1.20 1.23 1.27 1.31 1.42 1.45 1.40 1.48 1.46 1.35 1.21 1.19
38 1.16 1.22 1.20 1.22 1.25 1.27 1.39 1.42 1.34 1.42 1.38 1.31 1.21 1.1g
39 1.15 1.23 1.21 1.22 1.2_ 1.25 1.37 1.39 1.30 1.39 1.33 1.29 1.21 1.19
40 1.15 1.25 1.22 1.23 1.24 1.23 1.35 1.36 1.27 1.37 1.29 1.2_ 1.22 1.1g



TABLE XIX. Continued

(c) Aerosol extinction at 0.45/_m, _a,0.45

Altitude, _a,0.45' 10-4 km -I, at latitude, deg, of -

km
-750 -650 -55' -45. -35, -250 -15o -5. 5. 150 25. 35, 45, 55,

10 3.66 6.76 15.38 _4o19 17003 10030 13,69 15089 20.13 21.60 11.72 17.98 12.46 8.14
11 3,38 6016 13.16 11,70 14075 11.48 14029 16,12 13,71 20,82 10,45 14,76 8.b7 6,b0
12 3.11 5.63 12.26 9057 12.05 11056 14,P5 16.36 13.04 2G.03 9.27 11.23 6.39 5.83
13 2.91 5,11 10.63 8,09 10.15 9,88 14.08 17.94 11,06 16.07 9.60 9,99 5,45 5,47
14 2.63 %o71 9,07 7,04 8,1% 8,58 12,74 20,02 23,65 13,63 8.56 8.7% 4.98 5.42
15 1 2.31 4.33 7.79 6.41 7.02 7.75 11._4 20043 19.86 11.33 9.81 7.32 4,89 5.43
16 2.03 3093 6072 6.07 6o52 7.11 10.41 17.83 12.10 10.90 8.40 6.42 4.98 5.40
17 1.79 3053 5,78 5.78 6.21 6.69 9.26 14012 8.05 11.65 7.14 6.02 5,05 5,21
18 1.58 3.15 4.93 5.35 5.89 6.33 8.11 10.82 6.43 8.83 6.27 5.75 4.95 %.85
19 1.43 2.77 4.10 4.82 5.42 5.84 6.85 8.30 5o46 6.73 5o65 5.36 4o65 4o34
20 1.3; 2.37 3.25 4.25 %.82 5.21 5.72 6.42 4.79 5.50 5.11 4.86 4.16 3.71
_1 1.26 1.9_ 2.54 3066 4.18 4051 4075 5.09 4.27 4.79 4.59 4.22 3.53 3,04
22 1.16 1.64 1.98 3,09 3056 3.85 3.98 &o18 3.80 %.27 %.06 3.53 2.86 2,41
23 1.06 1035 1.52 2.55 2.97 3.26 3.42 3.54 3.45 3.81 3.49 2.85 2.23 1.85
24 .92 1.10 1.15 2.08 2045 2074 3.03 3.10 3.21 3.42 3.00 2.26 1.69 1.38
25 .78 .90 .88 1.67 2.02 2.30 2.73 2.79 3.02 3.14 2.65 1.81 1.27 1.01
26 .65 .72 .67 1.32 L.63 1.94 2040 2.50 2.75 2.89 2.36 1.47 ,96 .74
27 0_1 056 .49 1,01 1,29 1.60 2.07 2016 2.38 2.63 2.08 1.20 ,72 .5_
28 .40 043 .36 ,76 1.01 1.29 1.69 1074 1.93 2.32 1.79 .96 .55 .40
29 .30 ,33 027 .57 .77 .99 1.30 1.31 1.50 1.93 1.50 .76 .42 .29
30 .22 .25 ,19 .43 .58 075 .97 .96 1.15 1.49 1.21 .60 .32 .22
31 ,16 .19 .14 .32 ,43 ,55 ,70 .71 .87 1.12 .95 .47 .24 .16
3Z .12 .14 010 o23 031 .40 050 ,_1 .64 .83 .72 .36 .17 .11
33 .08 010 007 016 023 029 035 .36 .47 .60 .53 .27 ,13 .08
34 .06 008 ,05 .12 .16 .21 .75 .26 .34 .43 .38 .20 .09 .Oh
35 .04 .Oh .04 ,08 .12 .15 01_ o19 025 .31 .27 .14 .07 ,04
36 ,03 .04 .03 .06 ,05 .II .13 ,13 .18 .23 .19 .I0 .05 .03
37 .02 .03 .02 .04 .0_ .07 009 00o .13 .16 .14 .07 .03 .02
38 .02 .03 001 .03 .0% .05 006 007 .09 .I1 .10 .05 .02 ,02
39 .OL 002 001 002 003 004 ,05 005 ,06 .08 .07 .04 .02 .01
40 .01 002 .01 .01 .02 .02 .03 .03 004 .05 .05 .03 .01 .01

TR_P..2 28.11 45.79 71.72 67.10 59.79 46.58 41.42 39.85 38.64 45.72 43.94 46.72 49.15 53.35

•This row of data gives the optical depth in units of I0-4 at 2 km above the

tropopause at the indicated latitudes.



TABLE XIX. Continued

(d) Ratio of aerosol extinction at 0.45 _m to aerosol extinction at 1.00 pro, _a,0.45/_a,l.00

-- __a,0.45/_,I.00 at latitude, deg, of-
Altitude,

km
-75o -65. -550 -450 -35o -25. -15. -5, 5. 15. 2_. 350 45. 550

10 1,87 2.15 3,29 3.05 2.40 2.59 2,83 1.63 3.41 1,48 2,37 1,93 2,76 2,84
11 1.87 2.25 3.30 3,27 3,27 3,42 3.34 3,09 2,78 2,01 3.07 ?.82 2,87 2,83
12 1.86 2.36 3,58 3.53 3.64 3,89 3,81 4,54 3.12 2,55 3,73 3o38 3,14 3,09
13 1,97 2,54 3,84 3o78 3,86 %.34 4,11 4o00 3,48 2,80 4.20 3,95 3,40 3,38
14 2,14 2,73 3,97 3.91 4.05 4.73 4.39 3,95 3.43 2.83 4,52 4,60 3.65 3,64
15 2.32 2.92 k.O0 3.90 4.22 5.03 4.76 4.00 3.60 3.19 4.71 4.80 3.77 3.75
16 2.51 3.11 3.99 3.85 %.28 5.17 5.11 3.90 3.67 3.47 4.88 4.63 3.82 3.72
17 2,67 3,28 3,96 3,82 4,20 5,09 5.19 4.08 3,67 3.53 %.90 4,60 3,81 _,66
18 2.74 3.40 3,95 3,80 %.07 4,77 4,98 4,41 3,71 3,76 4,84 4,46 3,76 3,58
19 2,85 3,48 3,96 3,79 3,95 4,37 4,55 4.67 3.89 3.96 4,67 4.25 3.69 3,50
ZO 3,05 3.56 3,96 3,78 3.86 %.08 4.15 4,85 3.97 4,18 4.42 4.05 3,63 3,45
21 3.21 3.6% 3.96 3.75 3.78 3.89 3.90 %.51 3.82 4.14 4.14 3.88 3.59 3.42
22 3,30 3.71 3,94 3,75 3,72 3.79 3,65 3,89 3,54 3,88 3,q0 3,77 3,57 3,43
73 3.40 3.75 3.89 3.78 3.70 3.73 3.36 3.33 3.29 3.64 3.67 3.72 3.58 3.44
24 3,51 3,75 3,82 3,82 3,76 3,72 3.20 2,96 3,17 3,46 3.52 3,71 3.61 3,44
25 3,68 3.80 3.77 3.88 3.89 3.77 3.21 2.76 3.1Z 3.37 3.48 3.75 3.67 3.42
26 3,89 3.86 3,71 3,97 4,01 3.86 3.33 2.69 3.10 3.34 3.49 3,78 3,73 3,42
27 4,04 3.95 3,66 %.07 6,11 3,95 3,52 2,76 3.19 3,37 3,54 3.83 3,78 3,46
28 4,13 4,03 3.63 4,21 4.23 4.06 3,70 3,01 3.50 3.49 3,65 3,95 3,88 3*52
29 4.13 4,06 3,62 4,38 %,38 4,20 3,89 3.48 %,04 3,73 3,85 4,14 4,03 3,61
30 4,03 4,00 3,59 4,55 %,56 4.38 4.16 4.09 4,65 4.11 4,16 4.36 4.15 3,69
31 3.85 3.87 3.52 4.67 4.71 4.55 4.36 4.51 5.04 4o59 4.47 4.54 4.17 3.71
32 3.62 3.68 3.40 4.68 %.80 4.68 4.39 4.61 5.25 4.97 4,70 4,57 4.11 3.67
33 3.37 3.46 3.27 4.58 4.83 4.74 4.38 4.65 5.43 5.13 4.80 4.50 3.97 3.55
34 3,09 3,23 3,13 4.40 4,78 4,79 4.36 4.62 5.58 5.29 4.87 4,42 3,78 3,38
35 2.85 2,97 2.86 4,15 4.65 4.82 4,27 4,48 5.67 5.59 4.97 4.39 3.57 3.18
36 2.64 2.65 2.50 3.94 4.45 4,72 4.07 4.21 5.bb 6,02 5.10 4.34 3.35 3.03
37 2.46 2.33 2.10 3.86 4.27 %.47 3.83 3.86 5.56 6.50 5,20 4.03 3.11 3.35
38 2,77 2,10 1,70 3,80 4,10 4,17 3.58 3,49 5,36 7,05 5,20 3,64 2,79 3,44
39 ?.07 t,qb 1,49 3.85 3,65 3.79 3.31 3,16 5.08 6,84 5,08 3.35 2,37 2,23
40 1.88 2,03 1,59 5,38 2,95 3,39 3,01 2,90 4,76 5,62 4,80 3,1_ 1,96 2,09



TABLE XIX. Continued

(e) Temperature

Temperature, K, at latitude, deg, of-
titude,
km

-75. -65, -§5_ -450 -350 -25, -15o -5, 5. 1_, 25, 35° 45° 55.

S 240.6 243.1 263.2 250.5 259.8 266.8 272.0 261.8 273.3 273.0 270.6 265.7 257.6 25108
6 234.3 236.7 236,§ 243.9 2_3.5 260.7 266.4 261.8 267.9 267,1 264,4 259,5 251,0 245.3
7 278.1 230.5 229.9 237,1 246.2 253.9 259.6 261,8 261,6 260,7 257,4 252,4 243,8 238,5
8 222.2 224.6 223,9 231.0 239.3 247.1 252°6 261,9 254,9 254.1 250,3 245,2 237.0 232.3
9 218.4 220.0 218.9 225.1 232.7 240.4 24_.4 261.8 247.8 247.2 243.1 238.0 230.4 226.1

10 217.8 217.9 216.0 221.2 226.9 233.9 238.3 261._ 240.6 240.1 236.0 231.2 224.9 222.4
11 219.3 218.4 215.1 219.6 222.6 227.8 231.3 261.8 232.8 232.4 229.0 226.9 220.8 220.8
12 220.0 21g.2 214.8 218.8 219.6 222.0 224.0 261.8 224.8 2Z4.5 222.4 219.7 217.9 220.0
13 222.2 220.1 214.6 218.6 217.8 217.3 217.2 261.8 217.1 217.1 216.3 215.9 216.7 219.7
14 223.7 221.1 214.6 218.3 216.1 212.9 210.6 261.8 209.8 210.0 210.7 212.6 215.7 219.4
15 225.3 222.1 214.6 217.9 214.9 210.3 206.2 261.8 206.3 20_.0 207.0 211.0 215.1 219.0
lb 226.6 223.1 215.9 217.6 213.7 208.0 202.5 261.8 199.8 201.0 203.8 209.4 216.5 218.6
17 227.7 226.6 218.6 217.5 213.9 207.4 201.0 261.8 197.2 198.7 202.3 208.7 21,.3 218.2
18 228.8 225,7 221,6 217,6 215°1 209.2 204.1 261.8 199.6 200.6 203°7 209°0 216.2 217.7
19 230.0 226.3 221.9 217.6 216.1 211.0 207.1 261.R 201.9 202.6 20_.5 209.6 214.3 217.4
20 231.3 226.9 222.1 217.8 217.0 212.9 209.8 261.8 205.8 206.3 208.5 211.1 214.5 217.1
21 232.3 227.5 222.5 218.1 217.8 214.8 212.3 261.8 209.3 209.8 211.3 212.5 214.8 216.9
22 233.2 228.3 223.0 218.5 218.7 216.2 216.6 261.8 212.0 212.3 213.6 2)6.1 21_.4 216.8
23 234.2 229.0 223.5 219.0 219.5 217.7 216.5 261.8 216.b 214o9 215.B 215o6 215.9 216.7
2_ 235.2 229.9 224.3 219.5 220._ 219.1 21_.6 261.8 217.2 217.6 218.0 217.2 216.6 216.8
25 236.7 231.b 225.8 220.4 221.5 220.6 220.5 261.8 219.6 219.5 219.8 218.8 217.7 217.5
26 238,2 233.2 227.2 221,3 222.6 222.2 222,2 281.8 221.6 221.7 221.7 220.5 218.8 218o2
27 239.7 236.8 228.7 222,2 223.? 223,7 224,0 261,8 223,8 223,8 223,5 222.2 219o9 219,0
28 241.2 236.5 230,2 223,1 224,9 22_,2 225,7 261.8 226.0 225.9 225.6 223,9 221,0 219.7
29 242.7 238.1 231.6 224,0 226,0 226.8 227,5 261,8 228°1 228,0 227.2 22_,6 222,2 220.5
30 244,2 239,8 233,1 22_.8 227,1 228,3 229,3 261.R 230.3 230.1 229.0 227,2 223.3 221.2



TABLE XIX. Continued

(e) Concluded

Temperature, K, at latitude, deg, of -
Altitude,

km

-75, -65, -55, -45, -35, -25, -15, -5, 5, 15, 25, 35° 45, 55,

31 245,7 241.4 234,6 225,B 228,2 229,8 231.0 232,5 232,2 230,q 228,q 224,4 2_2,0
32 247,3 243,3 236,5 227el 229,5 231,4 232.7 234,6 234,1 232°7 230,5 226,0 223°4
33 248,9 245,2 238°4 228°5 230°8 233°0 234°4 236°6 236,0 234,5 232,0 227,? 224°9
34 250°5 24?°2 240,4 229°9 232,1 234,7 236ol 238,7 237,8 236,3 233,5 229,3 226,3
35 252,1 249,2 242,3 232,3 233,4 236°3 237,8 240,7 239,7 238,1 235,1 230,9 227.7
36 253,7 251,1 244,3 232,9 234,7 237,9 239,4 242,8 241,5 239.9 236,6 232.7 229,3
37 255,5 253.4 246,6 234,9 236,6 240,0 241,_ 245,2 243,9 242,1 23_,8 234,7 231°1
38 257,8 255,8 g48°9 236°9 238,5 242,2 243.8 247.8 246,4 244.6 241o0 236,7 232°9
39 260,1 258°3 252°2 238,8 240°5 244,_ 246,2 250°4 249°0 247.0 243,3 238°7 234,7
40 262.4 260.7 253,5 240,8 242°; 246,6 248,_ 253,0 251,6 249,4 245,5 240.7 236,6
41 264,7 263.1 25_.9 242,8 2;4,4 248,9 250.9 255,7 254,2 251.9 247,8 242,7 238,4
42 267.0 265,6 258,2 244,8 2_6,3 251,1 253,2 258.3 256.8 254.3 250,0 2_4,8 240,2
43 269,2 268,0 260,2 246,6 2_0,2 253.3 255.6 260,9 259.4 256,8 252.1 246,6 242,1
44 271o3 269,8 262,5 248,3 249,8 254,7 257,1 262°3 260,8 258,1 253,7 248.4 244,0
45 272,3 270,9 262,7 250,1 251°5 256,2 258.4 263,4 261,9 259,4 255,_ 250.1 245,9
46 273,4 271,9 264,0 251,9 253,2 257,6 259,7 264,4 263,0 260,? 256,8 251,9 247,9
47 27t,5 273,0 265,3 253,? 254,q 259,1 261,1 265,5 264,2 262.0 258.3 253,6 249,8
48 275,5 274,1 266,5 254,4 256,4 260,5 262,4 266,5 265,3 263.2 259,9 254,7 250,5
49 276.6 275.2 266.5 254.8 256,6 260°8 262.9 267.0 265,6 263,6 259,9 255,0 251°2
50 276,4 274,5 266.1 255,2 256,8 260,8 262.7 266.5 265,3 263,3 259°9 255.4 252.0
51 275,5 273,6 265,7 255°6 257,0 260,7 262,5 2bb°l 264,9 263,1 259,9 _55.8 252,7
52 274,5 272,8 265,3 256,0 257,3 260,6 262,3 265,6 264°5 262,9 259,_ 256,2 253,4
53 273,6 271,9 264,9 256,4 257,5 260,6 262,2 265,2 264,2 262,7 259,8 256.6 254,1
54 272,7 271,0 264,6 256°8 257°7 260,5 262,0 264,8 263,8 262,4 259,_ 256,9 254,8
55 271,7 270,2 264,2 257,2 257,9 260,4 261,S 264°3 263.4 262,2 259,8 257,3 255,6



TABLE XlX. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude, km, at latitude, deg, of -
Pressure,

mbar
-75. -65. -55. -45. -35. -25. -15. -5. 5. 15. 25. 35. 45. 55.

i000.0 -.05 -.06 .01 .08 .14 .12 .i0 .I0 .I0 .13 .14 .14 .12 .16
850,0 1.23 1.22 1.32 1.42 Io5Z 1.53 1.51 Io51 1.51 1.53 1.51 Io48 1.42 1.44
700.0 2.72 2.71 2.84 2.99 3.12 3.16 3.16 3.15 3.15 3.1b 3.11 3.04 2.94 2.95
500.0 5.10 5.19 5.37 5.58 5.79 5.88 5.89 5.86 5.88 5.88 5.76 5.bl 5.4b 5.44
400.0 6.74 6.75 6.97 7.21 7.47 7.5.9 7.61 7.61 7.61 7.59 7.43 7.23 7.04 7.01
300.0 8.67 8.68 8.93 9.20 9.52 9.68 9.73 9.73 9.73 9.b9 9.48 9.21 8.98 8.94
250.0 9.87 9.89 10.13 10.42 10.76 10.93 11.00 ii.01 II.00 10.96 10.72 I0.42 10.16 I0.II
200.0 11.36 11.38 11.60 11.87 12.22 12.41 12.48 12.49 12.49 12.43 12.19 11.86 II.59 11.51
150.0 13.30 13,31 13,4g 13,72 14,04 14.22 14,30 1%.31 14.30 1%.25 14.01 13.70 13,%3 13,30
I00.0 16.05 16.05 16.16 16.32 16.54 16.66 16.70 16.69 16.69 16.65 16.49 16.26 16.03 15.83
70.0 18.46 18.4b 18.51 18.59 18.74 16.7q 18.7_ 18.77 18.73 18.71 18.63 18.47 18.Z9 18.01
50.0 20.76 20.74 20.74 20.77 20.85 20.84 20.79 20.76 20.74 20.73 20.b8 20.57 20.42 20.08
30.0 24.25 24.23 24.17 24.13 24.13 24.07 23.98 23.94 23.93 23.92 23.89 23.80 23.55 23.23
I0.0 32.02 31.96 31.78 31.66 31.57 31.44 31.30 31.22 31.21 31.18 31.13 30.99 30.56 30.34
5,0 37,10 36.9b 36.73 36,bI 36.52 36.37 36.26 36,21 36,22 36,15 36,05 35,78 35,31 35,%0
2.0 44.32 44.12 43.80 43.62 43.45 43.25 43.10 43.03 43.04 %2.95 42.81 42.38 41.70 42.24
1.0 50.03 49.81 49.42 49.1Q 48.92 48.66 48.45 48.30 48.36 48.30 48.13 47.63 46.83 47.71
.4 57.54 57.30 56o83 56,53 56.18 55o91 55,65 55,43 55,50 55,44 55o24 54.65 53e73 54,72

TROP. 8,98 9.1q 10.14 11.53 13.72 15.90 16.85 16,73 16,73 16,33 14,18 11.44 i0,39 II,06

.q



TABLE XX. SEASONALLY AVERAGED EXTINCTION AND TEMPERATURE DATA FOR WINTER 1979

(a) Aerosol extinction at 1.00 pro, _a,l.00

10-4 km -I, at latitude, deg, of -
Altitude, _a,I.00'

km
-7P. -65, -55, -45. -35. -25° -15, -5, 5. 15, 25, 350 45, 55.

5 I0,08 5.%2 b,43 7,42 9,55 b,91 i0,76 13,50 7.11 7,38 11.61 8.49 9.45 15.37
6 11,70 9,09 7,68 8.09 8.38 7,01 7,66 I0,68 6,51 6,00 9,37 8.88 q,12 10.11
7 10,78 b,89 8,00 5.70 bo57 5,8& 5.70 8,82 15.14 5004 9.38 10.65 10.31 5o91
8 8.27 5,57 6,59 6,37 4,80 5.81 6,13 6.57 10.59 5,48 7.59 10,70 5,72 6,10
9 5,31 4.79 5,82 9,57 7,05 6,16 6.68 b.52 bo68 5.25 5.23 10029 3092 8,94

I0 3.51 3.72 4o54 7o34 7.5b 6o2b 6,31 5.15 10.27 5014 2.97 4,89 3,60 11o45
11 2,61 2o74 3,1b 5,44 5,11 8.04 8o46 7,86 14o09 5,49 2o81 2.93 2o89 6o50
12 Z.26 2.34 a. SB 3.87 5.S5 5.01 8.62 8.22 10.05 5,48 3.67 2.47 2.33 4.34
13 2,02 2.13 2,20 2,07 2.88 4.26 10,96 I0.60 12.71 5.49 5.18 2,19 2,24 3.25
14 1.74 1.87 1,94 1.75 a.a7 4087 11.61 11.75 13075 8036 2o91 2oll 2o22 3003
15 1.45 1,56 l,7b 2064 2006 3094 1104_ 13.64 8.99 7068 1.89 2023 2023 2073
16 1.22 1.30 1,58 1.61 1.74 2.87 7.44 14.17 9.90 4.62 1.q9 2.36 2.11 2.44
17 1,07 1,12 1,35 1.50 2,bb 2.16 5.2_ 10.39 b.80 3.44 2042 2,20 lo85 2018
18 ._9 1.00 1,17 1.33 l.bO 2,11 4.37 b.84 3.72 2o92 2.54 1.86 1.54 2.02
19 .87 088 1,01 1.11 1,35 1.74 2.84 3.66 3.22 2.62 2,03 1.48 1.32 1,59
20 ,77 078 ,88 .96 1.10 2o38 2.05 2092 3o02 2o19 lo50 1.22 lo15 lo08
Z1 ,64 .68 074 .83 .93 10U9 1.5l 2.29 2.08 1,38 1,1B 1.Oh 1.01 087
22 .52 .Sb ,b2 .70 .81 .92 1.12 1,37 1.31 1.0_ 1.0Z .93 ,88 .75
23 .41 .44 .50 .57 .70 ,81 .95 1.04 2.03 1.03 093 .78 074 052
2& ,33 .34 ,39 044 .56 068 .87 .98 .97 096 .82 .b4 060 034
25 o74 .25 .30 .34 ,46 o60 083 °90 .88 082 067 o51 .48 o22
26 .17 o19 .22 .2b o3b o52 o76 077 o74 062 051 037 035 016
27 o12 013 .16 ,20 .28 .45 .63 ,63 .54 042 .37 .26 025 .11
_8 ,09 ,09 ,12 ,15 ,21 .37 .50 .49 .38 .26 024 .18 .17 .OT
29 .05 .07 .08 .11 .15 .28 .39 .38 .28 o18 .17 .13 .12 005
30 .04 .05 .Oh .08 .11 .20 .29 .28 ,20 o12 .12 .09 .08 003
31 ,03 004 ,04 .Oh 008 .14 o21 .20 o15 008 .08 006 006 ,02
32 002 .03 003 o04 006 010 .15 .14 .Ii .06 .05 004 .04 .02
33 .OZ .OZ .OZ .03 .0_ .07 .11 .10 .08 .04 .04 .03 .03 .01
34 .01 .02 .OZ ,02 .03 .05 .08 .07 .Oh .03 .03 .02 .02 .01
35 .01 .01 .02 .02 .02 .04 .05 .05 .04 .02 .02 .02 .02 001
3b .01 .01 .01 .02 .02 003 .04 .04 ,03 o02 .02 .02 o01 000
37 .01 .01 .Ul .01 .01 .OZ .03 003 .OZ .OZ .01 001 .01 .00
32 o01 .01 .01 .01 .O1 .01 .02 .02 .OZ .01 .01 .01 .01 .00
39 .00 .01 ,U1 .01 .01 .01 .0_ .01 .01 .01 ,01 .01 .01 ,00
_0 .00 ,01 ,01 ,01 .OL .01 .01 .01 .01 .01 ,01 .01 o01 .00

T_OP..Z 16.54 15.85 1b.27 13.85 12.0_ 10.83 12.55 15.73 14.43 12.55 15.46 18.83 19086 19075

*This row of data gives the optical depth in units of 10-4 at 2 km above the
tropopause at the indicated latitudes.



TABLE XX. Continued

(b) Ratio of aerosol extinction to molecular extinction at 1.00/_m, _a,l.00//_m,l.00

-- v,._a,I.0_,I.00 at latitude, deg, of -
Altitude,

km
-75o -65. -55. -45. -35. -250 -15, -5, 5. 15o 25o 35o 45. 550

5 2.62 1,86 2.00 2,21 2,58 2.12 2.69 3.24 2.14 2.20 2.88 2.36 2.46 3.43
6 3.10 2.64 2.38 2.46 2.47 2.27 2.40 E.92 2.19 2.09 2.68 E.58 2.62 2.78
7 3.19 2.41 2.60 2.14 2.33 2.17 2.14 2.80 4.17 2.01 2.89 3.09 3.02 2.16
8 2.91 2.2_ 2.49 2.39 2.0_ 2.30 2.38 2.48 3.40 Z.24 2.69 3.38 2.27 2.35
9 2.40 2.27 2.51 3.43 g.?8 2.52 2.67 2.64 2.67 2.27 2.30 3._4 1.99 3.22

10 2.08 2.14 2.34 3.07 3.05 2.76 2.77 2.33 3.93 2.44 1.84 2.3R 2.04 4.21
11 1.94 1.98 2.08 2.74 2.6Z 3._9 3.66 3.49 5.41 2.72 1.90 1.95 1.96 3.09
12 1._5 1.98 2.02 2.42 2.97 2.77 4.03 3.84 4.56 2.94 2.35 1.93 1.91 2.66
13 1.99 2.04 2.02 1.90 2.18 2.71 5.36 5.33 6.15 3.21 3.11 1.96 2.03 2.48
14 1.99 2.06 2.05 1.89 2.08 3.24 6.26 6.24 7.18 *.81 2.35 2.07 2.19 2o61
15 1.96 2.03 2.11 1.97 2.13 3.06 6.88 8.11 5.65 4.95 2.04 2.32 2.39 2.70
16 1.94 2.00 2.16 Z.lZ 2.11 2.73 5.40 Q.32 6.64 3.74 2.28 2.62 2.52 2.78
17 1.96 2,00 2.15 2.21 2.25 2.55 4.58 8.00 _.97 3.39 2.82 2.75 2.56 2.86
18 2.02 2.02 2.16 2.25 2.42 2.80 4.64 6.63 4.05 3.45 3.?3 2.73 2.52 3.01
19 2.04 2.05 2.17 2.23 2.41 2.76 3.82 4.62 4.25 3.65 3.11 2.62 2.52 2.84
20 2.06 2.07 2o16 2.24 2.36 2.67 3.45 4.51 4.61 3.64 2.87 _.5_ 2.55 2.47
21 2.02 2,09 2.16 2.27 2,37 2.57 3.16 4.27 3.96 2.98 2.74 2.61 2.59 2.40
_2 1.97 2,03 2.14 2.25 2,4Z 2.58 2.0_ 3.35 3.23 2.88 2.80 2.67 2.62 2.41
23 1.89 1.95 2.07 2.18 2.43 2.66 2.97 3.16 3.13 3.12 2.94 ?.64 2.60 2.15
24 1.81 1.84 1.96 2.07 2.36 2.63 3.1_ 3.42 3.39 3.35 3.02 _.Sfl 2.52 1.87
25 1.69 1.73 1.87 1.98 2.30 2.70 3.39 3.61 3.54 3.37 2.93 2.48 2.40 1.68
26 1.58 1.62 1.76 1.89 2.21 2.75 3.5_ 3.65 3.50 3.10 2.74 _.28 2.21 1.58
27 1.48 1,51 1.64 1.79 2.09 2.76 3.51 3.52 3.15 2.66 2.47 2.06 1.99 1.47
28 1.40 1.4Z 1.53 1.67 1.97 2.69 3.36 3.34 2.79 2.23 2.15 1.06 1.80 1.37
29 1.32 1.35 1.44 1.56 1,82 2.50 3.16 3.10 2.52 1.97 1.94 1.70 1.66 1.29
30 1.27 1.29 1.37 1.48 1.69 2.27 2.85 2.81 2.31 1.79 1.75 1.57 1.54 1.24
31 1.22 1.25 1.32 1.41 1.5S 2.06 2.61 2.54 2.10 1.63 1.60 1.47 1.4_ 1.20
32 1.19 1.22 1.27 1.39 1.4_ 1.87 2.34 2.28 1.93 1.52 1.48 1.39 1.37 1.16
33 1.16 1.19 lo24 1.31 1.41 1.71 2.10 2.05 1.78 1o44 1.38 1.33 1.31 1.13
34 1.14 1.18 1.21 1.28 1.35 1.59 1.QO 1.86 1.66 1.38 1.32 1.29 1.27 1.11
35 1.13 1.17 1.20 1.26 1.31 1.49 1.7_ 1.70 1.57 1.34 1.28 1.26 1.24 1.09
36 1.13 1.16 1.20 1.24 1.28 1.41 1.62 1.57 1.49 1.31 1.26 1.2_ 1.22 1.08
37 1.11 1.16 1.21 1.22 1.25 1.35 1.53 1.48 1.42 1.29 1,24 1.24 1.20 1.07
38 1.11 1.16 1.23 1.22 1.23 1.31 1.46 1.41 1.37 1.27 1.22 1.23 1.20 1.07
39 1.10 1.19 1.2_ 1.23 1.23 1.29 1.39 1.36 1.34 1.26 1.21 1.23 1.20 1.09
40 1.10 1.25 1.24 1.23 1.24 1.27 1.32 1.37 1.33 1.25 1.20 1.23 1.21 1.13



TABLE XX. Continued

(c) Aerosol extinction at 0.45 _um,_a,0.45

Altitude, _a,0.45' 10-4 km-I, at latitude, deg, of -
km

-75, -bSo -55, -45. -35, -25. -150 -5, 50 15o 25o 35, 45o 55o

I0 9.58 10.15 11,81 15.67 16.15 14.39 8,44 8.4R 19,85 I0,75 8o56 8o92 9,61 22,54
II 9,23 9.86 10.79 12,83 13.89 16.39 15.46 13.13 16.bI 10.93 8.78 9.37 q.01 20,76
12 8.88 9,57 I0,34 10,Z? IZ,52 17,28 19,00 14,55 16,16 11,29 9,11 9,56 8,71 18,99
13 8.02 8.75 9,56 d.61 Ii,8Z 17.19 18,69 17.41 17,51 ia,68 9,54 Q,87 9,04 17o93
14 6,83 7.53 8o62 7,53 11,08 16,91 19,3h i_,02 16,39 13,85 9.62 10.39 9.17 16,22
15 5.53 b.19 7,56 7,07 10,08 15,57 20.31 19.74 14,51 13,89 10,07 10,87 8,97 14.15
lb 4,76 5,07 6,45 b.48 8.98 13,47 19,2h 20,42 14,30 13,64 11.26 I0182 8,25 12o11
17 4.16 4,24 5o3d 5.83 7o97 11,66 17,29 18,68 14.10 14,01 12,19 9,82 7,13 I0,22
18 3,69 3,64 4.49 5.10 6.85 9,94 15.65 17.86 13.94 13,96 ii,69 8,09 5,87 8,33
19 3.30 3.20 3,79 4.38 5.67 8.06 12,98 15.95 13.76 iZ,58 9.82 6.32 4.75 6.%1
20 2,93 2.84 3oZZ 3,74 4.65 6.29 9.84 13.71 12.31 10.03 7.52 4o90 3,83 4.72
21 2o55 2.49 Z,75 3.21 3.86 4.94 7.23 10.68 9.55 7.31 5.63 3,81 3,10 3,45
22 2.19 2.13 2.31 Z.74 3.a4 3,94 5.32 7.56 6.79 5,32 4o29 3.05 2,52 2,51
23 1,81 io75 1,89 Z.26 2,59 3,19 4.07 5.32 4,88 4,08 3.40 2,44 2,05 Io79
24 1.45 1,39 Io51 1.81 2.21 Z.64 3,31 4.00 3.76 3,29 _,77 1.96 1,65 1,23
25 1.12 1.09 1,2L Io46 1.8a 2.27 2,67 3,23 3,08 2.72 2.27 1.57 1,32 .82
26 .85 ,83 .95 1.16 1.50 1.97 2.55 2.76 2,59 2,20 1.85 1.23 1.03 o56
27 .63 .6Z .73 .90 1.21 1.70 2.2_ 2.40 Z.13 1.71 1.46 ,95 ,79 ,38
28 .45 .45 ,55 .69 ,95 1,42 1o92 2.04 1.70 1.26 1,11 ,72 ,59 ,27
29 o32 ,33 .41 .52 ,75 1.16 1.60 1,69 1.3Z ,90 o82 o53 ,43 o19
30 ,23 o24 ,30 ,39 .57 ,QI 1.28 1,33 _,Q0 ,63 o59 ,39 ,31 ,14
31 ,16 .17 ,22 .29 ,42 .70 .99 1.02 .74 .45 ,43 ,28 ,22 ol0
32 .II ,12 ,Ib .21 .31 ,52 ,75 .76 .55 .33 ,31 o21 ,16 .07
33 ,08 .08 ,ll ,15 .23 ,38 .56 ,55 ,40 ,24 o22 o15 ,11 ,05
34 o05 .06 o08 oli ,27 026 .41 040 .Z9 .17 o16 ,11 ,08 o03
35 .04 .04 .06 ,08 .12 ,20 ,29 o28 ,21 .12 oll ,08 ,06 o02
36 o03 o03 ,U4 o06 .06 .14 o21 o20 .15 .08 .08 ,05 ,04 .01
37 o02 .02 ,03 ,04 .06 .10 .15 .15 ,11 .06 .05 ,04 ,03 oOl
38 oO1 .02 .02 o03 .0_ .07 .11 .11 .08 .04 .04 .03 .02 .01
39 .01 .01 oO1 .OZ .03 o05 .07 o07 o06 .03 .03 o02 .01 oO0
40 .01 .01 .01 .02 .02 .04 .05 .05 o04 .OZ ,02 .01 o01 .00

*TROP,.2 65o06 66o01 66o22 56o25 52o60 47,07 54,38 70o79 62o21 56,10 70,46 79o47 72,55 91.67

*This row of data gives the optical depth in un_q of 10-4 at 2 km above the
tropopause at the indicated latitudes.



TABLE XX. Continued

(d) Ratio of aerosol extinction at 0.45/_m to aerosol extinction at 1.00 pro, j3a,0.45//_a,l.00

-- __a,0.45/_=,I.00 at latitude, deg, o£-
Altitude,

km
-75. -65. -55. -45. -35. -25, -15. -5, 5, 15. 25. 35. 45, 55,

10 2,66 2.73 2.87 2,73 2.75 2.24 1,48 1,67 1,3Z 2056 2,46 2025 2,75 3.41
11 3022 3.30 3,27 2,96 3,13 3,1_ 2,47 2,40 1.83 2.73 3.02 3,01 3010 4.06
12 3,78 3,87 3,77 3,12 3,61 3,71 2,94 2056 2,44 2092 3,57 3,57 3049 4.71
13 3.96 4008 4,12 3,43 4,00 4.19 3.03 Z,77 2.43 3.14 3.97 4.12 3,80 5,13
14 3,90 4,02 4,26 3.73 4.41 4.51 3.18 Z,q3 Z.68 3.46 4,45 4.52 3,96 5,31
15 3,78 3.88 4,22 3.97 4,64 4.69 3,52 2,97 2,47 3,86 4,98 4067 3098 5.12
16 3,73 3,76 4,07 3,95 4,67 4,82 3.74 3,25 2,95 4,29 5.30 4,60 3,92 4,84
17 3,74 3.67 3,91 3,85 4,56 4,94 4,08 3026 3,45 4076 5,22 4.41 3,80 4,56
18 3075 3o61 3,79 3,80 4,34 4,87 4,25 3054 3,84 4.99 4,96 4,21 3,66 4,28
19 3,78 3,59 3,69 3,79 4,14 4.51 4.30 3,qq 4,07 4.90 4,72 4,03 3,48 4006
20 3.86 3.63 3.66 3.81 6.05 4,36 4,26 4.28 6,16 4,73 4,57 3,81 3,26 3,95
21 3,97 3,71 3,67 3,84 4,02 4,27 4,27 4,35 6,17 4,57 4037 3,54 3.04 3.83
22 4,15 3.81 3,71 3,91 3.95 4,15 4,20 4,36 4.19 4,34 4,02 3.29 2,88 3,64
23 4029 3o92 3,75 3097 3o89 3o95 4o00 4025 4014 3,95 3,56 3o13 2,80 3,51
24 4,39 4003 3,80 4.03 3,85 3.80 3.71 3.95 3,84 3,58 3.46 3.10 2.79 3,52
25 4.51 4.18 3.94 4,16 3.94 3,80 3.52 3.64 3,59 3,48 3,45 3,16 2,86 3,52
26 4.67 4,33 4.1Z 4.27 4,08 3,85 3,48 3,59 3,62 3,64 3,62 3,30 2,98 3.45
27 4,7fl 4,48 4,31 4o37 4,24 3.93 3,58 3,78 3.86 3,99 3,91 3,51 3,15 3,43
ZR 4._7 4.51 4.49 4o51 4,44 4,05 3.80 4007 4.20 4,40 4,21 3073 3,32 3,47
29 4oql 4.71 4,64 4067 4o68 4.25 4o05 4,37 4.53 4.73 4,52 3.94 3.45 3o58
30 4,93 4.81 4,73 4.79 4.91 4,50 4.27 4.62 4,74 4,93 4.80 4._4 3.55 3.74
31 4.89 4.88 4.76 4.87 5,07 4,78 4.51 4,83 4.88 5.11 5.08 4,30 3,61 3.89
32 4.73 4,74 4,72 4.95 5.16 5.03 4.72 5.04 4.97 5.30 5.36 4,42 3.67 3.93
33 4,45 4,52 4,58 20.01 5,19 5,23 4,Q2 5,19 5,01 5,38 5055 4,43 3072 3.85
34 4.09 4.20 4.35 U,83 5.13 5,39 5.10 5,33 _,97 5,33 5.54 4.32 3.76 3.72
35 3,65 3,84 4,06 5.34 5,00 5,45 5.23 5,46 4.87 5.11 5,29 4.14 3.69 3,57
36 3,21 3.61 3,75 _.35 4.81 5,42 5,30 5.56 4,78 4,66 4.89 3092 3,50 3,35
37 2,77 3.56 3.60 4,17 4.55 5,37 5.33 5.8t 4,68 4.12 4040 3074 3.16 2,89
38 2.33 3.27 3,64 6,15 4,15 5,21 5.43 5,01 4.48 3,50 3.88 3,96 2.78 2.24
39 1,94 2.44 3,94 7o24 3.65 5o01 5.37 50_2 4,25 3015 3o41 4.94 2,42 1.60
40 1,64 2,23 4,50 5.71 3045 5.07 5.06 5.68 4.25 2,85 3.27 5.80 2,02 1,10



TABLE XX. Continued

(e) Temperr ture

Temperature, K, at latitude, deg, of -

Altitude,
km

-75o -65. -55. -450 -35. -25. -15. -5. 5. 150 25. 35. 45. 55.

5 244.2 2&5.1 25102 258.0 266.6 271.8 273.2 273.3 273.2 271.6 26409 256.2 250o0 24706
6 238.4 239.0 244.8 251.7 260.5 265.8 267.4 267.6 267.6 265.6 258.8 249.8 243.4 241.3
7 233,0 233.3 238.3 244,8 253,3 258,7 260,9 261,2 261,2 259,0 252,0 243,0 236,5 235,1

228.4 228,n 232,8 238,3 246,4 251,5 254,2 254,6 2_4,6 252,2 245,4 236,5 230,2 228,5
q 225.6 225.8 227.9 231.9 239.5 244.3 2_7.2 247.6 247.5 245,2 238.O 230,1 224,0 221,g

10 226.3 226.2 224.4 226.6 232.8 237.1 240.1 240,5 Z40,5 238.2 232,6 224,7 219,7 216,5
11 227,7 227.4 223.6 222.9 226,6 230,2 232,g 233,1 233,1 231,2 226,7 220,q 21B.1 . 213,6
12 228,9 222.4 223,4 220,3 220,9 223,3 225,4 225,4 225,5 224.1 221,3 218,3 217,6 212,1
13 229,g 229.2 223,7 219,2 216,7 217,1 218.0 217,7 217,8 217.1 216,7 217,0 217,7 211.7
14 230,5 229,8 224,0 218.3 213.0 211.3 210.6 210.1 210.3 210.4 212,3 21_,6 217,5 211,6
15 231.0 230.2 224.3 217.9 211.0 207.2 204.5 203.6 203.9 204.9 202,1 214,4 217,2 211,6
16 231.5 230.6 224.6 217.5 209.1 203.4 199.0 197,6 198.1 199.7 205.9 213.1 216,8 211,5
17 231,7 230,6 224.8 217,7 208.5 201,3 195,7 19].9 194.7 196.9 204.2 212,3 216,3 210,7
1R 231.9 230,6 225,0 21R,2 209,3 202,5 197,5 195,6 196,6 198,4 204,0 211,6 215,7 209,q
19 232.1 230.7 225.3 218.9 210,4 204.0 199.6 197,7 199.0 200.6 204.9 211.7 215.4 209,8
20 232.2 230.7 22_.? 219.9 212.6 207.2 203.3 201.7 203.1 204.3 207.7 212.5 215.2 209,6
21 232.5 230.9 226.2 221.1 214.7 210.2 206.q 205.5 206,9 207.fl 210.2 213,4 215,1 210,1
22 233.1 231,_ 227,0 222,4 216,8 212.8 210.0 208.8 210,0 210,6 212,2 214,5 215.0 210,7
23 233.6 232.1 227.9 223.8 218,8 215.5 213.2 212,2 213,1 213,4 214,2 215,5 215,0 211,2
24 234.2 232.7 228.8 225,1 220,3 21e,1 216.3 215.5 216.2 216.1 216.2 216,7 215,1 213,3
2_ 235.4 234,1 230,3 226.9 223.0 220.4 218.6 217.8 218.4 218.3 218.3 218.1 215.7 219.8
26 236,8 235.6 232,0 228.8 225.2 222.7 220.9 220.1 220.7 220,4 220,3 219.6 216,2 218,2
27 238.2 237.1 233.6 230.? 227.4 224,9 223,2 222.4 223,0 222,6 222,4 221,0 216,7 220,7
28 239,7 238.6 235,3 232,6 229.6 227.2 225,5 224,7 225,3 224.8 224,4 222,5 217,2 223,2
29 2_1.1 240.2 236,9 234,5 231,_ 229,5 227,9 227,0 227,5 227,0 226,5 223,9 217,7 225,7
30 242,5 241,7 238,6 236,4 234,0 231,7 230,2 229.4 229,8 229,2 228.5 225,4 218,3 228,2



TABLE XX. Continued

(e) Concluded

Temperature, K, at latitude, deg, of -
Altitude,

km
-75. -65o -55. -45. -35. -25. -15. -5. 5. 15o 25. 35o ,5o 55o

31 244.0 243._ 240.3 238.4 236.2 234,0 232,5 231o7 232,1 231o4 2_0o6 226,n 21Qo3 230oq
32 245,4 244,8 242,0 240,3 ZJd,2 236,0 234,4 233,5 234,0 233,4 232°4 228,6 221,4 233,8
33 247,7 247,0 244.1 242.4 240.0 237°8 236,1 235.3 235°8 235,3 234°2 230,3 223,6 236,6
34 250.1 24o,l 246.3 244°4 241._ 239°6 237.9 237,0 231.6 237.3 236,0 232,0 225,7 239,5
35 252°4 251,3 248°4 246,5 243.5 241,3 239,6 238,8 239°3 239,3 237,8 233,8 227,8 242,4
36 754,8 253,4 250.5 248,5 245.3 243,1 241.3 240,5 241,1 241,3 239,6 235,? 230,0 245,3
37 257,1 255.6 252,_ 250,7 247,4 245,4 243,0 243,0 243,6 243,6 242,2 238,0 232,2 248,2
3R 259,5 257,9 254,9 253,0 249,8 248.0 246°5 245,8 246,2 246.0 244.7 240°3 234,4 251,2
39 261,8 260,2 257,2 25§,3 252,2 250,6 249.2 248,5 248,8 248,4 247,3 242,7 236,6 254,2
40 264,2 262,5 259,fi 297,7 254.? 253.2 251,9 251,2 251,4 250,8 249,9 245,0 238,8 257,1
41 266,5 264,8 261,8 260,0 257.1 25b,8 254,7 254,0 254,0 253,2 252,5 247,4 241,0 260,1
42 268,9 267,1 264,0 262,3 259,5 258,5 257,4 256,7 256,6 255,6 255,0 249,7 243,1 263,0
43 271,2 269o3 266,3 264,7 26Zo0 261,1 260.1 25_,4 259,2 257,9 257,3 251,6 245°0 264o5
44 273,6 271.6 268,3 266,4 263,6 262,5 26t,4 260,7 260,3 258,9 258,6 253,2 246,9 265,6
45 274°9 272°? 269°2 267.3 264,6 263,5 262.5 261,9 261°4 259,9 259,9 254,7 248,8 266,?
46 275,7 273,5 270,1 268,2 263,5 264,5 263,7 263,1 262,5 260,9 261,2 256,3 250,7 267,7
47 276,5 274,4 271.0 269.0 266,5 265,5 264,8 264,3 263,6 261,9 262,4 257,9 "252,4 268,8
4R 277,3 275,2 271,8 269,9 267,5 266,6 266,0 265,5 264,7 262,9 263,7 258.9 253,0 269,3
49 27_.1 276,1 272.7 270.B 266,3 267,1 266.3 265,6 264.9 263,1 "263,6 259,0 253,6 268,7
50 278.9 276°6 272,6 270,4 267,_ 266,7 265°9 265,2 264,6 262°q 263,4 259,1 254,1 268,1
51 277.9 275.6 271,9 269,7 267,3 266,2 265,5 264,8 264,3 262,7 263,1 259,1 254,7 267,5
52 276,9 274,7 271,1 269,1 266,8 265,8 265,1 264,4 264,0 262,5 262,8 259,2 255,3 266,9
53 275,9 273,8 270,4 268,4 266,3 265,3 264,6 264,1 263,1 262,3 262,6 259,3 255,9 266,3
54 274,9 272,9 269,6 267,_ 265.7 264,9 264.2 263.7 263,4 262,1 262,3 259,4 256,4 265,7
55 273,8 271o_ 26B,9 267.2 265,2 264,_ 263,A 263,3 263,1 261,q 262,1 259,5 257,0 265,1



TABLE XX. Concluded

(f) Geopotential height of standard pressure surfaces

Altitude, km, at latitude, deg, of-
Pressure,

mbar
-75. -65. -55, -45, -35. -25. -15, -5. 5. I_. 2_, 35. 45, 55,

It00.0 -,o5 -.06 .01 .08 .l& o12 ,I0 ,I0 ,I0 .13 ,I_ ,14 ,12 ,16
850,0 1.23 1.22 1,32 1.42 1,52 1.53 1.51 1.51 1,51 1,53 1.51 1,48 1.42 1,44
700.0 2,7Z 2,7L £.84 2.9q 3,1_ 3.15 3.16 3.15 3,15 3o16 3.11 3o04 20_4 2095
500.0 5,18 5.1q 5,37 5.58 5o7g 5.88 5,89 5,88 5.8B 5,88 5,76 5,hi 5,46 5,44
400,0 5.71 6.75 5.97 7.21 7,47 7,59 7.61 7.bi 7,61 7,59 7,43 7,23 7,0& 7o01
300°0 8,67 _,6_ 8,93 q,20 9,52 9o66 9,73 9,73 q,73 9,69 9°48 9,21 8,98 8,94
250,0 9,87 9,6q i0°13 I0,42 I0,76 10.93 ii,00 II,01 ii,00 10,96 I0,72 I0,42 10,16 10,11
?00,0 Ii,36 11o38 11o60 11.87 12,22 12._i }2,48 12.4q 12.49 12.43 12.19 11.85 11,59 11.51
150.0 13.30 13.31 13.49 13.72 14.04 14.22 14.30 14.31 14.30 I%.25 14.01 13.70 13,43 13.30
I00.0 16.05 16.05 16.16 16,32 16,54 16.66 16.70 16,69 16.69 16.65 16.49 Ib.26 16,03 15.83
70.0 18,46 IS.&6 18,51 18,59 18,74 18,79 18,78 16,77 IB,73 18.71 18,63 18,47 18,29 18,01
50,0 Z0,76 20.74 Z0,74 20.77 ?0,85 20,64 20°79 20°76 20.74 20.73 20.68 20.57 20,42 20,08
30,0 24,26 24,23 24.17 24,13 24,13 21.07 23.98 23,94 23.93 23,92 23.8# 23.80 _3.66 23,23
I0,0 3_,02 31.96 31,78 31.6_ 31.57 31,44 31.30 31.22 31,ZI 31,18 31,13 30,99 30,66 30,34
5.0 37,10 36.96 36.75 36.61 36,52 36,37 36.26 36,71 36,22 36,15 36,05 35,78 35,31 35,40
2.0 44.32 4%°Ia 43,80 13,62 43,15 43,a5 43,10 43,03 43o04 42,05 42,81 42,38 41,70 42,24
1.0 50,03 _Q.BI 49,_2 49,19 &8.92 48o66 48,45 48.30 48,36 &8.30 4B,13 47,63 46o83 47,71
•4 57.54 57.30 56,_3 56,53 56,18 55.91 55,65 55,43 _5.50 _5,44 55.24 54,65 53,73 54,72

TROP. 6.98 9.19 10.14 11.53 13.72 15.Q0 16.8_ 16.73 ib.73 16.33 14.18 11.44 10.39 ii,06



TABLE XXI. AVERAGE OPTICAL DEPTH IN 10° LATITUDE AND 20° LONGITUDE BINS

(a) Sweep 1, sunrise

_a



i-t

TABLE XXI. Continued

(b) Sweep 2, sunrise

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At I .00 _m

65 ****€ *€*** ***€* ****€ **€** **€** ****€ ***** *€*€* ***** ***** **1** ***€$ ***** ****$ ****€ ***** *****

45 lq.1 17.3 16.2 14.9 16.3 15.8 15.3 16.q 16.3 16.4 I_.3 15.q 15.0 16.7 17.4 lq.8 18.3 21.5
35 17.1 lb.6 13.3 12.7 17.2 16.8 ***€* 16.6 IO.P 15.2 ***** 12.4 _*€** 17.q 15.q 15.4 lq.O 12.8
25 17.2 ***** ***** 1h.2 13.6 I_.5 10.o 13.7 12.0 13.8 15.1 16.1 15.9 I_.3 14.6 14.8 16.8 *****
15 12.4 15.7 ***** I_.0 lO.g ***** ***_ **_* ***** ***** s**** ***** ***** 13.3 11.6 ****€ 14.4 13.7

5 15.1 15.8 13.0 13.2 ***** 11.3 12.2 18.3 13.7 13.3 ***** ***** ll.g 12.6 lO.q 12.6 12.1 *****
- 5 ***** 47.1 12.9 12.7 11.1 ***** 13.3 13.4 13.q 13.4 15.5 11.4 _**** 32.2 ***** ***** 14.9 ***€*
-15 15._ 12.5 13.6 13.5 2q.4 27.0 11.7 ***** 14.4 12.1 17._ ***** 24.2 ***€* 20.7 12.8 13.Q 16.q
-25 11.9 ***** ***** 10.1 11.0 14.4 10.3 ll.q ***** 9.8 11.2 ]1.7 ll.O 10.3 11.7 12.2 13.0 19.5
-35 10.2 0.7 0.3 ***** 0.8 I0.8 I0.0 0.6 8.7 ***** 11.6 0.4 10.3 q.7 8.6 9.4 I0.8 I0.5
-45 10.4 10.4 _.q q.e 0.5 0.7 10._ 11.4 10.6 10.3 0.7 ***** 9.3 11.2 10.7 10.6 10.6 12.1
-55 10.0 0.4 12.1 13.1 11.5 10.1 10.3 11._ 12.5 12.3 10.5 10.7 11.2 13.2 11.8 11.9 11.2 10.6
-65 12.7 13.5 14.3 12.5 12.0 14.5 13.0 14.0 13.P 1_.3 ]_.3 15.0 13.8 14.5 14.7 14.8 12.b 12.8

At 0.45 _m

45 ***** 48._ 50.1 43.5 52.h 4_.8 ***** *€*€€ 40.e 47.6 6_.3 50.7 ***** 47.2 **€** ***** o,o** *****
35 48.2 55.4 40.5 42.5 50.1 5?.8 *1.** 55.6 33.3 _0.7 ****€ 36.1 ***** 50.8 52.9 44.5 ***** 56.0
25 40.R 11111 ***$t 54.2 20.4 46.$ _0.9 42.9 zq.4 33.0 47.2 57.4 51.7 _1.0 38.q 48.3 62.9 **,01
15 38.1 64.7 ***** 55.7 40._ ***** **_*_ ***€_ **_** ***** ***** ***** **€** 49._ 43.6 ***** 55.3 49.8

5 3_.4 56.7 52.1 5_.1 1"*** 42.2 47.4 80.2 56.5 94.4 ***** ***** 70.6 53.8 45.7 33.5 40.3 *****
-- 5 ****_ 87.8 41.8 54.3 42.q *€*** _.5 58.6 56.7 3_._ 3P.8 65.7 **€** 112.0 ***** ****o 2q.4 €****
-15 83.2 75.5 51.8 56.5 q1.7 77.1 33.3 ***1" 54.5 _0.5 37.5 ***** 72.4 ***** 76.5 3Q.Q 39.9 59.1
-25 5112 1111. 1.101 37._ 4P.O 4_.? 4h.2 44.0 ***1. 35.0 42.1 40.7 40.2 35.2 43.2 42.1 38._ _€.6
-35 36.8 34.1 28.9 ****1 33.1 33.5 36.3 35.3 20.& **1.1 10.0 35.2 30.8 35.2 26.6 32.7 38.5 36.6
--45 31.9 31.6 2q.q "26.2 27.2 37.5 36.0 3_.5 36.1 34.1 38.2 ***** 26.8 35.0 3_.2 30.8 31.1 34.2
-55 29.4 25.4 38.2 35.3 35.0 28.0 ?6.F _.1 36._ 3q.O PO.7 31.o 2_.8 37.3 32.8 35.7 33._ 30.4
--65 36.1 3_.8 ****1 31.0 31.2 111'1 33.0 *#*** 33.0 32.2 111,1 40.6 35.0 42.6 41.3 40.4 34.1 34.5
--75 *tit* it*t* **111 re*t* *1111 ttt** tt*** 11,11 11*1, it*if ***tt *tOte trite 11111 11111 *tilt *tit/ iitti



TABLE XXI. Continued

(c) Sweep 3, sunrise

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 pm

65 16._ 26.0 15._ 16.8 1,.5 1_.1 15.8 16.7 17.8 16.9 16o0 1_.9 16.3 18.6 18o7 17.7 17.8 16.1
55 15.2 Ib.l lb.9 16.6 15.2 15.0 I_.2 17.6 18.3 18.4 17.7 15.1 15.9 15.8 17.9 16.3 15.5 16.0
45 17.6 16.8 15.2 17.2 17.9 15.8 15.2 13.3 17,9 19.9 14.J 12.3 13.5 15.6 16.5 15.7 15,4 17o5
35 18.2 18.0 16.8 15.1 17.4 13.0 16.2 13.6 12.8 18.7 14.1 13.0 13.7 13.1 21.1 16.8 16.9 15o0
25 11.3 16.6 13.6 11.7 16.k 13.1 1_.1 13.0 16.5 14.0 11.1 13.1 11.1 12.1 15.2 14.8 12.6 9.5
15 10.7 lO.b 11.0 9.9 10.9 12.5 13.2 11.3 10.9 10.6 10.1 9.1 12.1 11o5 9._ 9.9 9.3 11.6

5 11.3 11.3 11.3 11.5 11.7 1,*** 14.7 11.7 11.7 10.4 10.1 11.6 12.0 10.9 10.4 11.3 11.4 1109
-- 5 12.0 12.Z 11.9 **e** 12.2 11.9 11.7 13.1 13.0 13.5 12.1 28.7 12.9 11.4 12.1 12.9 12.3 12o2
--15 12._ 12.7 12.5 12.3 11.8 12.8 12.7 12.5 11.6 12.5 13.0 12.9 12.5 11_1 13.6 11.3 12.8 12.2
--25 ere#* 11.3 t,e,e 11.3 10.8 1.1.* 12.3 12.3 1Z.3 11.5 12.7 12.0 11.7 11.2 12.9 11.7 10.3 12.3
-35 11.6 10.5 9.9 15.9 14.1 9.0 9.5 10.2 9.5 q.5 _*1' 11.5 12.4 9.0 9.9 13._ 11.6 1100
-45 11.6 11.7 12.3 13.8 11.2 11.0 11.7 13._ e_*** 11.4 9.1 13.3 9.4 9.6 10.7 12.4 12.5 13.5
--55 13.5 10.6 13.0 16.3 10.4 10.7 1_.0 13.3 8.7 11.2 12.8 "**** 11.3 12.b 13.0 12.6 12.5 12.1
--65 12.b 12.b 13.5 13.1 13.4 11.1 27.3 13.7 14.5 13.0 12.5 14.2 13.8 13.8 13.5 13.8 16.9 12.0

At 0.45 _m

65 65.8 47.7 53.3 61.4 4603 66.0 50.7 *11*1 **e*$ ee**t ,**1, 42.0 $*ete 11$1, $$e11 65.5 feet* e1$$1
55 54.2 60.3 61.3 ,rise 6201 55.4 57.9 1,*** 1,**€ ***1, ***** 51.1 5005 tt&e_ $_ee$ 51.3 51o6 6705
45 63.6 64.1 60.1 5807 fetes 61.5 4907 67.2 *eeee *tree 56.4 53.1 51.2 58.3 63.6 58.6 55.5 6408
35 eeees 93.6 76.3 6308 7Z.9 53.1 58.6 50.5 66.0 7_,0 55.8 46.4 66.6 4808 102.6 59.0 6_.5 68o6
25 67.2 68.3 55.7 68.8 62.3 51.8 6Z.5 57.5 67.4 76.2 66.8 54.5 39.9 47.9 66.5 55.9 65.4 3802
15 61.5 44,4 45.8 45.5 4500 65.0 54.4 67.4 64.3 61.7 39.7 36.0 51.9 46.0 31.7 3907 36.9 _7.2

b 38.8 44.6 48.5 _3.8 30.6 011,1 61.4 45.3 55.1 38.6 32.2 48.1 46ol 44.8 41.2 46.6 48.7 52.7
-- 5 65.8 5000 46.b **'00 42,1 37.4 59.9 5002 51,9 54.7 34.1 85.2 63.6 35.9 43.3 61.8 55.0 66.8
--15 45.4 43.3 51.8 56.9 39.1 45.6 43.9 43.1 49.0 42.2 34.4 60.6 8209 _e$** 46.1 41.9 6604 4506
--25 ,feet 3509 et_t* 40.0 3906 eee*e 53.2 46.7 61.5 47.6 47.5 53.2 48.1 3804 46.5 44.1 35.9 3902
--35 38.6 21.0 29.8 56o8 41.4 31.6 31.2 38.Z 30.3 35.8 1**1, 43.0 47.9 33.1 36.9 49.7 16.3 3503
--65 31.8 40.8 31.8 42.5 29.3 34.4 35.3 40.8 eee_e 34.0 28.7 43.8 31._ 34.2 32.6 41.1 27.8 43ol
--55 30.0 26.2 34ol 61.0 2608 24.1 30.5 36.9 _2.2 33.0 31.0 _1_1 22.6 31.6 32.5 27.3 28.5 31.7
--65 33.5 31.6 31.2 30.7 30.0 29.1 81.2 32.0 34.8 29.1 27.2 _**_e 30.4 *e_ee 36.9 36.0 trite 26o7
--75 t_tt_ *t#_ tttt_ **t*_ tt_* t,ttt tt,t_ t*t@t t_ttt ttttt *tt*_ _t_$_ tttt* #tttt $_#tt 0tttt ttt#_ ttttS

r

-q



ka
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TABLE XXI. Continued

(d) Sweep 4, sunrise

Lati- Optical depth, 10-4, at longitude, deg, of-
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 pm

65 i%.6 13.b l%.& 13.9 I%.6 13.4 15.5 1b,2 15.8 15.7 lb,5 16.0 15.3 18.1 21.1 16.6 ***** 17.2
55 _*.0 1_.1 _&.l 13.% 12.g ,**** 13.3 13.3 12.Z ***'* 12.B _0.7 15.3 11.5 13.1 13.2 13.5 *****

5 _**** ***** ***** ***** ***** 13.4 13.2 13.b 14.5 ***** _**_* ***** ***** 13.9 12.3 ***** ***** *****

_15 12.5 13.1 12.8 12.9 ***** ***** *'*** ***** ***** ]2o2 ***** 12.0 ***** IIo9 13°4 12.8 ***** 12.7

--25 11._ 12.1 11.* 11.7 ***** 11._ ***** 11.9 11.4 10._ ***** 12.0 10.5 ***** 12.q I_.0 ***** I_.2

_35 10.4 11.6 13.2 9,5 ***** 12°_ 13.7 ***** 12o_ 12.Z ***** 12.1 10.6 I0,4 8,2 _0,4 ***'* 10o0

_45 1_._ 13._ 11._ 13.3 ***** 12.2 13.0 15.1 13,2 15.5 ***** 12.9 13.2 13.0 13.3 12,6 ***** 1_.3
--55 15.1 16.b 16.0 1_.0 15.4 15.7 1_.2 1_.3 lb,4 15,2 13,1 16.5 13.5 15.6 15.0 16.0 15._ 15.3

At 0.45 _m

55 33o2 ***** 38.5 36.1 35.7 1'*** 40.7 ***** 23,2 ***1* 35.5 _2,9 52,7 28,9 34.1 tO.B ***** *****

_15 51.2 57.1 55.5 _.0 ***** ***** ****_ ***** ***** 9_.5 ***** &9°& ***** _°5 _.3 *?°5 ***** 3?°_

_25 _._ 5_,7 55.2 4_._ ***** 5_,9 ***** 45.0 51,9 _5.5 ***** _b,l 44°I _*_1" 53°_ 7b.I 1'**_ 5q,2

--35 53._ 4b.1 53.6 35.4 ***** 53.3 52.0 ***** 52.b 45.5 ***** 50.8 31.6 36.2 32.8 39.2 ***** 3b.8
--4_ _1._ 4_,4 40,0 45. ? ***** 44.4 55.8 53,8 49.2 b2.O ***** *4.3 48,? 48,7 45,7 47.7 ***** _0,9
--5_ 50.9 6n.2 57.2 40,g 44,b 56,5 bl.7 52,5 ****' _2.0 3_,b b5.8 43,0 52.7 52,1 _9.7 56.7 53.]



TABLE XXI. Continued

(e) Sweep 5, sunrise

At 0.45 _m



o;
O

TABLE XXI Continued

(f) Sweep 1, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00

?5 ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ,***i
65 ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ****€
55 16.5 15.6 15.7 12.9 13.1 12.7 12.2 16.7 17.6 20.8 14.? 16.3 16.2 16.7 18o3 18o8 1709 15o0
45 19.4 lb.1 18.0 17.7 12.4 15.2 15.2 13.7 15.4 15.6 15ol 15.8 16ol 19o8 15ol 1702 21o4 16o9
35 ***** ***** ***** ***** 17o2 ***** 18ol 12.5 16.5 ***** 16o0 ***** 1%.2 14ol **_** ***_* ***** *****
25 12.3 15.7 15.0 ***** ***** 15.9 15.9 15.1 12o3 ***** ***** 16.6 15.3 15o5 15.2 16o3 ***** 14o8
15 11.9 15ol 15.4 12.3 11.3 11.2 ll.q 11.3 15.3 ***o* 13.7 12.3 9.2 1602 807 €**** 908 16.5

5 **,,o ,,*** ***1, ,,o** 1**** 11.5 1Z.5 11.7 11.8 11.8 ,,,_, ***** ll.b ****o **oo, ,**,, ,o,** *****
-- 5 ,oooo 11.5 11.8 11.3 11.7 12.6 o,*oo 11.9 12.3 13.3 12.3 28.0 ,o,o, ***** 12o5 1206 12o5 12o6
"15 12.2 12.1 12,1 11.8 11.5 12.6 13ol 12o6 12o6 11o8 11.8 ***** 13.b 12o3 12o7 11.6 13.8 11.9

-25 12.3 10.9 11.2 _€*** 10.9 10.9 9.% 10.7 10.1 11.2 8.9 1001 9.9 11.3 q.5 11o5 qo8 10ol
-35 9.6 809 7.5 10.1 9.1 8.6 10,2 8.6 903 8.3 7.7 9.4 9.% 8.4 q.l 709 10.1 10.1
-45 12,9 8.7 11.0 8,7 8.2 8.6 12.2 9.6 11.2 11,5 9.2 8.6 6.8 11.0 800 8.5 9o8 11o2
-55 11.8 9,5 13,5 11.8 12.4 13.1 13.0 10.9 11.8 13.0 11.4 11.7 1201 1200 10o3 13.7 ll,b 10o9
-65 12.1 12o9 12.3 12.2 15.1 14.8 12,7 13.1 14.1 16.6 13.9 16o5 15o5 12o8 15o2 14o3 10o3 10o3
--75 *_*** O0*** ***** ***** *t*** ***Or **Or* ***O* ***** _***1 **OO0 ***11 ***O* ttOtO 11.11 Ottt* ****t 11111

At 0.45 pm

75 ***** ,,o** ,o,o, ***** o**** ***** **o,, ***** 11,_, ,too, ,e*,, 1,**, **ot* otter **to, 1***1 1*1** *otis
65 **1,, *1,1* ***** ***** ,**** ***** ***o, ***** *1,€* ***** ,***1 ***11 ,o*** too** oso** 11,1* tees* 11,1,
55 ,ooo* 61.8 63.3 31.7 28.8 34.3 48.7 **111 55.3 *ooto *11*1 eoo,, 1**1, 39.6 **111 ***1, ***** %8.3
65 77,5 60.0 56,6 46.8 32.2 44.6 68.0 41.9 41.9 37.4 ***O* 60.6 %600 ***** 35ol 49o% ***** 6206
35 ***oo ,tqtt ottto *1111 73.1 t***o 59.6 39.0 5306 ***tt 56o0 **$*1 %500 4601 *toot *tit* 1111* *1111
25 3805 5509 56,3 ***** ***** 54.3 55.0 41.6 62.6 *trot 1.1*1 45.0 5208 5206 51o2 5509 *tits 91o5
15 6707 54o4 6203 51,8 44.3 40.3 43.1 3807 6608 ***** 54.8 47.2 31.1 55.7 31.% ***** 39o9 56o0

5 t**** *t,O* OOt** triO* it**# 44.1 52.9 63.9 48,Q 55.0 **1*1 Ot*** 50.3 SO*** *tit* Oft** 11'** #StSS
- 5 ****o 55.6 65,8 65.7 61.8 36.7 o**_o 61.5 44.8 57.1 46.1 51.6 **o** ***** 6707 61o7 4802 2403
-15 51.7 57.6 48ol 43.0 %7.0 48.6 66.3 46.4 44.5 44.4 46.2 ****O 60ol 3700 4507 4608 69o2 39o5
-25 66ol 6006 62,3 *_*** 20,7 37.5 29.7 67.7 39.0 42.6 47,3 3805 3606 %800 33.1 4Z,b %107 39o2
-35 26.2 30.2 2305 39.b 30.8 31,7 3702 28.0 37o2 28.8 2905 3609 33.6 26o7 37.8 29.4 34.2 39o8
-65 51o6 31o7 55,4 33.6 31.2 24.6 68.5 36.0 61.9 46.6 39.3 31,9 25.7 38.6 30.8 34ol 36.6 62o5
-55 60.8 33.1 46,8 45.8 48.2 48.2 67.6 36.7 63.7 63.7 40.3 65.6 42.6 43.4 2909 3607 42o6 38.4
-65 40.5 4205 38,3 43.3 55.7 54.1 36.2 62.4 42.1 51.3 46.6 O**** %5.8 6906 *Oft* 56o0 3208 3208
--75 *OO*O *t**O *tote ,cot* it*it tt**o or*o, _1.** *1.** ***t* ,tt,, ***1. oto** 1,111 **t_* oto*o or*or **SSS



TABLE XXI. Continued

(g) Sweep 2, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 _m

65 ***** ***** ***** ***** ***** ***** ****_ ***** ***** ***** ****_ ***** ***** **e** **$** ***** ***** *****
55 18.5 16.6 16.7 18.9 20.2 17.9 16.0 13.6 15.7 16.0 17o6 17o6 17.2 17o8 16.0 17o6 19o2 18ol
45 13.3 16.0 21.1 19.4 18.2 17.5 18.1 15.4 16o6 1800 17o5 15o5 15o6 1709 1707 18o3 17o2 190*
35 1501 13.5 13.7 18.6 17o3 13o3 15o9 1502 16o0 16o8 15ol 13o9 15o6 13o9 150Z 19o2 16o9 15o5
25 13o5 13o7 15o0 12.2 14o5 11°2 11o5 15o3 13.3 14o9 12o6 10o3 13.6 I_°9 I_03 130_ 13o5 I20_
15 1200 10o6 1000 903 1008 11o2 1007 1205 9o7 11o6 1102 1007 1308 17o9 1007 10o9 11o9 13o0

5 1,1*1 12.7 11.3 ll.q 10.9 1101 10.7 10.9 10.4 10.6 9.8 908 11111 907 1101 1006 10o9 10o7
-- 5 12.3 12.1 11.8 11.8 15.6 **111 12.9 12.3 11.11 1106 12.1 12.8 23.1 12.6 11o4 10o6 11.9 12o7
--15 1,*** 11.2 11.2 11.5 12.0 _***e 12.9 12ol 11.5 ***t* e**** 12o7 14o0 tttt* 11111 *tit* 13o9 it*it
--25 12o3 11.3 1009 10.7 ***** ***1, 12o6 11o5 10.0 11ol 12o2 10o7 12.0 11o6 10o3 16ol 11o6 I108
--35 13o6 11.2 1001 11.3 10.6 9o2 9.3 11*** 13o2 10o3 807 13o0 1106 9.9 1000 10.8 16o3 11o_
--45 16.1 13.3 11.0 10.2 12.9 10.3 11.7 1006 11.3 11o8 10o6 11ol 12.6 12.6 11.1 10o8 13o3 10o8
--55 1107 12.0 12.6 12.4 11.9 12.6 12.0 13.7 1209 12.7 1209 13.0 1302 13o7 13.3 13.2 12o7 12o6
--65 14.1 13.7 14o3 21.6 14.0 12.9 1303 12o5 14.6 1402 1307 13.7 16o5 15o9 15o8 16o9 13o6 12o7
--75 ttttt *tit* 11,1_ *tit* tttt. *tit* _111. ttttt *tttt *tit* *tit* *tit* *tit* it*it *tit ttttt tttt* 111t1

At 0.45 _m

75 1,1*1 eerie eee,, ete** ****e 1***1 1,11* tree, 1,1,1 *tee, ****e 11111 1111, 11111 11111 *tee* *ere* 11111
65 1**** ***** ***** ***** ****e e**** ***** ***1* ***** ***** *1*1* ,tee, 1,1** ***ee **1,1 **ee, ****e feet,
55 62.3 5401 5604 ***** st*S, ***1, 63.3 6303 ***** 4803 62o5 68ol ****$ ***** $**e* ***** ***** 5503
45 49o9 49o3 ****e 63ol 1**** $***e 7602 6203 69.3 60o6 57.0 56o6 5600 **111 *tee€ 66o6 test* 11111
35 51ol 54.5 6207 ,tee* 66.6 41o0 96.5 5405 6306 7002 57o6 50.3 51o6 52o5 5306 8306 5806 6908
25 52o7 61o4 63.4 4406 6805 4103 61o8 58.4 5707 6361 61o6 36.4 66o2 55o2 500_ 6306 52o3 3803
15 51o7 4301 40.6 31.7 46.0 34ol 6605 52ol 2700 4305 4600 3909 62o8 76o5 61o2 39o9 6304 51o7

5 **_** 6604 4705 41.1 45.5 43.4 43.6 _3.3 6509 66o3 61o0 3806 *tit* 61o7 39o2 60o2 6500 30.0
-- 5 37.9 6409 5004 3702 5609 eeee* 65.6 5807 **ete 52.7 49o8 4702 7508 3709 61o8 47_0 _0o6 4806
--15 tier* 5302 40._ 4800 50.9 tttt$ 67o9 5306 50.2 1,11* 111,* 45.4 5509 11111 11111 11111 42o8 11111
--25 37.3 45.1 3807 44.1 ***** ****1 52.6 4700 35.2 3804 49.1 3908 6906 46ol 36o2 67o8 350_ _2.2
--35 5008 4005 3408 37.3 3908 32o8 3504 tire* 6305 3307 3209 4600 6007 3708 37o2 61o8 _8o6 48o8
--45 73.6 4603 4109 4302 _9.1 37.7 46.8 31o7 37.6 4309 38.1 3705 62o6 38o2 61o3 380_ 4803 36o0
--55 3700 40o0 4000 37.4 3503 46.3 48o2 3906 65.5 39.3 3905 40.0 38.5 42o7 39o6 3700 40o0 3505
--65 3806 43.5 4400 87.7 41.4 3400 50._ 32.8 48.6 46.6 4106 45.1 ,_*t, *tee* *tree 4606 39o2 330?
--75 tire* **ttt 1531, tire* *fete #tit* 1111_ *tit* ***st **ttt tttt* *t*** #tit* ***tt 11#11 tire* 11111 #1111



TABLE XXI. Continued

(h) Sweep 3, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.oo pm

At 0.45 _m

5_ 64.7 51.8 _0.6 45.3 77,5 85.0 85.7 82.0 46.1 50.7 47.1 5_.0 6_,8 58.3 59.7 50,1 69,2 65,8

15 ***** ***€* ***** O**** ***** ..e** _1.8 ***** ***** ***** ***** O**** **%,# O**o* 0$*** *O*** OOO** @O*@O

--15 59.q 64.q 69.b 0"0"* 50.0 62.8 59.3 66.9 85.4 *,0,* ***** **,0, 85.8 46.9 58.8 **@** 43.5 119.6
--25 61.7 " 3q.O 45.5 ***** 46.2 50._ _R.4 48._ 40.8 ***** 34.7 43.1 53.9 ***** 95.7 000'* ,0"** 47.9
--3_ 40.3 42.8 40.9 ***** 48.4 48.3 5_.2 37.2 33.8 ***** 38,1 30,1 32.2 40,5 39.2 **,0' 36.5 49.8

--45 33.4 45,0 58.2 50.1 43.2 38.7 47.7 48.3 37.7 50.2 47,4 _b.7 40°6 _4,3 54,3 45,5 54,3 50.2
--55 3Z°8 48,9 33.2 46.7 _b.4 44.0 6309 49.8 32.3 45.3 49.0 55.3 41,5 35.2 37,9 3807 50+8 49°3
--b5 3S,l 37.1 60.3 63.3 47.6 5b.7 39.7 40.9 53.6 66.8 47,b 43,I 32,4 61°2 40°8 47°2 35,7 39,%
--75 ***** ****1 *1,** ***** ***1, ***** ***** 1.*1. ***** ***** ***** ***** ***** ***** **@** ***** @*1,* ***@*



TABLE XXI. Continued

(i) Sweep 4, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,

deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 _m

55 14.7 15.0 16.0 10.8 15.3 16.5 16.I 15.0 I%.I 12.8 13.8 15.9 15.8 15.4 16.7 17.1 I6.Z 14.5
%5 14.7 17.5 16.0 20.6 16.5 14.9 I%.3 13.8 16.5 13.6 13.0 16.5 17.2 13.6 I%.3 16.0 16.3 14.3
35 15.0 14.9 13.3 ***** 22.3 9.3 11.3 i%.5 i_.8 13.8 13.Z 12.4 15.5 13.2 12.3 12.9 16.9 I%.I

-- 5 ***** ***** ***** ***** ***** ***** la,6 Ii,8 ***** ***** ***** ***** **,,, ***** ***** ***** ***** ,,,**

--35 11.7 11.1 1G.2 11.4 13.0 1Z.8 ***** 13,l 10.? 8.8 10.3 9.7 9.5 10.0 10,% 11.4 9.6 11.I
--_5 14.2 14.6 13.1 ***** ***** ***** 14.1 15.8 17.2 12.7 18.8 ***** 17.9 16.% 13.9 16.9 16.1 1,,11

-- 55 16.4 14.8 17,4 13.3 15.6 16.7 15._ 16.2 15.7 16.8 15.5 16.1 ?0.1 16.4 15.q 17.7 15.2 17.0

At 0.45 _un

55 59.% 60.5 6Z.2 62.4 64.4 67.0 66.0 62.3 51.9 50.8 %8.2 56.9 67.0 65.6 ***** 65.4 ***** _6.8
_5 54.6 81.2 7%.9 l_2.Z 74.4 59.6 59.3 56.6 _0.5 59.9 52.8 7Z.% 72.2 53.8 64.6 67.5 68.7 _6.9
35 66.7 75.7 58.5 *1'** 159.1 39.5 %7.0 75.7 55.7 72.6 49.4 55.7 70.1 %7.7 %7.8 54.4 90.2 56.0

--35 36.4 29.9 36.1 42.3 %0.0 46,0 ***** 53.0 38.2 32.8 39.7 36.2 36.3 39.4 39.1 %4.8 36.2 %2.2
--_5 %3.4 %0.9 39,8 ***** ***** ***** 45,7 51.2 59._ _3.5 67,9 ***** 63.8 61.5 _0.9 52.6 52.3 *****
--55 51.9 41.7 59.0 36.6 %2.3 52.6 _6.9 53.5 %6.4 54.6 51.3 52.2 72.2 %8.% 55.0 62.1 45,6 56,1

t-a
Ca



TABLE XXI. Continued

(j) Sweep 5, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 _m

At 0.45 _m



TABLE XXI. Continued

(k) Sweep 6, sunset

Lati- Optical depth, 10-4 , at longitude, deg, of -
rude,

deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 _m

75 ieiei illie !iill ,iil! ,liii ilii, ,ell, liii, l!eli lili, ,ell, ,Jell lilil lll!e eelel llell !elll leell
65 120t 1107 1106 12o8 14o0 1301 1204 1205 12o4 1206 1300 1204 1205 1107 11.6 1201 1202 1201
55 13.1 12o5 1200 12o5 13o7 1302 13o8 1401 1401 1205 1200 13o2 12o2 11.2 12o8 13o5 12.7 13.1
45 14.4 1208 12o7 1109 1206 14o4 15o0 1202 13,7 14,5 1104 1401 14o6 13.0 13o2 15o6 1303 1300
35 13.1 1207 1204 13o3 1207 elite 10.9 1007 eeiii 11.9 12.6 1102 1101 licit iliii ieli! 10.0 1102
25 9.7 12.3 1008 9o6 *!lii 10.3 11.9 1101 10.2 1101 9.7 806 11.3 9.6 8.6 800 1100 2103
15 eelli 1102 908 9o9 1107 12o5 1100 908 9o7 1005 908 9.7 iilie 1200 8o7 906 10ol lilo!

5 1106 1108 1007 11o7 12o8 1305 iiii, illli ilil! ileli 1107 1106 1106 IZol 13o4 !liil 12o7 12o2
- 5 11o2 1100 1009 10o7 1200 12.4 12.4 1107 1203 11.7 1204 1108 11o5 ileii 11.7 12.8 ielle 12.1
-15 1005 11.0 11.5 1102 1200 ,ill, 1300 1201 11o4 1109 1106 1207 1302 1107 12.9 12o5 1200 1201
-25 10.8 ,eel, 10.6 1103 1009 1107 1209 13o3 1206 1202 1206 1200 iiili iil!, eliii iiile 12.9 1104
-35 1304 1302 illli 12.7 13.4 16o0 1300 12o7 illi, 1402 1103 1008 10o8 16o8 ieiii 1303 12.7 14.6
-45 1600 14.8 19o2 ,lie, 1505 14.1 1806 14.8 1508 1300 16o3 15.8 15.8 12.4 ielii !llli iliii 12.9
-55 1506 1506 18o3 1908 1608 16o3 1706 1901 2101 21.1 19o4 22o5 1504 16o8 1806 1801 1900 1703
-65 1803 1R08 19,2 19.6 2001 18.2 17.3 16.Q 19.5 18o3 19o6 1906 1804 18o4 2008 19.7 19.4 19.4
--75 1400 1409 23,4 2302 ileii **ili 2303 18o2 19o3 2000 ellei 2205 18o8 ileii 1901 2303 elill 2003

At 0.45 _m

75 eii¢! ,eli, *eli* ilei, 11111 **le! elei* e,i** e,€_! elee, eei¢i ells1 ¢llll lllll lllll lelll lllll ilill
#5 3909 3701 33.8 4006 5301 4000 4002 44.0 37,._ 3807 46.9 3601 34o9 3202 3900 4006 3901 3609
55 41o0 3603 37o6 4201 4806 4303 4008 43o4 44.,6 3402 3600 3901 3400 2605 4000 4206 3004 41o0
45 50o9 4505 3704 37,8 4402 4600 5204 4407 51,6 4904 38,6 4104 45,5 4005 4509 6602 46o5 62o8
35 5107 4508 4808 5003 4804 *ilii 3205 4301 iiili 41,3 4504 3603 4503 illli illli iilli 3406 41,2
15 3107 5405 3805 35.4 ***i! 2104 4005 4500 41.0 48.6 41.7 3207 45o2 2601 3106 23ol 46.3 4004
15 ieiii 4304 37,7 4003 44ol 4905 4203 37.5 3700 4305 3706 35,6 liill 4608 3405 35,1 35,1 llli!

5 4700 45ol 4502 45o9 29,1 4603 liill llll! llili lilii 4908 4912 3900 5508 45o0 lllil 3307 3906
- 5 4109 4303 3806 3709 41,4 42,9 4603 42o4 4203 4505 4607 48o2 4201 liil! 4007 4304 illli 5406
-15 36,2 4205 4409 4007 5303 *Jill 50,5 4702 4203 42,3 4405 5101 47,1 4501 4409 4405 3701 4009
--25 37.4 *Jill 40.7 4308 4300 46ol 4706 52,2 4408 5105 51o0 50o9 ilill !lle! !iele lill! 4709 45o2
--35 5701 5602 ileii 5305 6603 7904 5006 51o7 ieeei 55ol 4503 4803 41o0 64.5 ileee 6508 54o2 52.7
-45 5403 5109 7406 !lli, 51o4 59.9 6908 5008 6308 43o8 4200 60.5 7007 4808 !elli illli ileei 4800
-55 47.6 56o9 59ol 7408 5704 8709 6902 81.6 7705 94.9 6806 70.1 5706 6408 7405 59o4 7303 59ol
--65 6800 7202 8208 l!eli *lie, 7306 7502 73.2 7805 7402 8905 *lice 81o9 !eeli !iil! 7806 7705 illii
-75 45,3 57.2 122,5 9909 *lie* **!li 95,2 61.9 71o2 10203 ***ee 11504 71,4 levee 87,6 iil!i !lili 81o3



¢J1

TABLE XXI. Continued

(l) Sweep 7, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 .-30 -10 10 30 50 70 90 110 130 150 170

At 1.oo im

55 ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***$* ***** ***** ***** *****
45 17.0 16.9 15.4 13.9 14.7 14o9 15.2 15,2 13.4 14.7 14o9 13,6 12.9 14,7 17,0 17,0 1SoS 16,8
35 14.3 14.8 12.1 10.9 17.2 15.9 11.6 **1'* 15,7 14o5 1'*1' 13o0 13,2 43,5 13,4 1504 14o3 12o4
25 10.1 9.1 10,2 13.2 16.7 ***** 10.4 10,0 15.1 12.2 15,3 1111. 1.**1 ¢**t* *1.11 1.111 7o5 11,6
15 10.0 10.9 ***1. 10.7 ll,Z 11.2 11.8 12.1 9,0 1101 11.3 10,5 10,3 ,tit, *tit, ,1111 *tttt 11111

5 1.*** 11.7 12.2 11.6 12.8 11,7 12.4 ***11 12.6 11.7 it*t, 10.7 11.5 *tit, 11,4 12.0 12.8 14,8
- 5 ***** it*** 11.** 11.Z 10.; 11.1 **1'* 11,2 11.3 11.1 10.9 ***** 10.7 9.8 11,5 11,3 IZ.I to*it
--15 11.4 10.4 10.5 **1.* 1.*** 13.5 lO.Z 10.9 10.8 11.0 ****t 11.Z 10,9 11.1 lZ,O 12.0 11,7 15.6
-Z5 25,3 10,5 11,7 11.Z 10,0 10,2 11,9 lO, Z 8.9 ***** II00 8.7 8,Z lO,Z 11,5 9.1 24,3 10,6
-35 11.5 10.8 ****1 11,7 10.1 12,8 9,5 8.4 ***** 11,0 8,6 9.4 14.8 8.3 9,5 11111 111** 12.5
-45 10,8 14.6 15,8 16.7 16.8 16,0 9.0 11.9 15.1 17.4 15.9 17,6 ***** 18.0 16,4 15,7 13,1 13,4
--55 19,8 16.9 18.7 17,4 16.0 17.2 14.4 13.6 16.1 18.7 19.9 *111* 21.8 17.4 18,8 21,9 11111 14,1
--65 18.9 ***** 18.3 tO.3 ,1111 68.1 ***** 26.9 20.5 19.4 21,1 14.1 ,tit, ,tit, 1804 20,3 18,3 21,8
--75 ***** ***** ***** 24.4 27,0 24,2 ***** 39.9 18.1 18,0 17.8 17,6 18,5 20.3 ***t, 16,3 .1.*1 **111

At 0.45 _m

45 -65.1 66.5 57.4 45.3 53.8 ***** 60. g 66,9 6Z.O 56,9 58,1 35,1 58,6 5Z,4 " 64,3 65,6 53,0 62,5
35 54.5 57.1 48.Z 43.6 _**** 64.1 42.I ***** 62.2 52.5 ***** §0.5 43.4 58,4 60,Z 58.0 57,7 49,7
25 37,7 4a,l 49,5 6201 65,2 **_** 45,7 31,7 61,6 52,4 61,9 ***** ***** *1'** #11"* ***** 30,Z 46,7
15 29,1 49,g ***** 42,4 46,6 39,3 53,7 62.5 39,5 51.5 46,6 42,5 39,4 ***_* _**** ***1. ***** **1'*

5 ***** 51.0 42._ 45.0 62.0 55.8 47.6 ***** 53.7 43.2 ***** 44.2 46.1 _**** 51.8 49.0 43.5 41.7
- 5 *1.** ***** ***** 43.9 42.0 40.1 ***** 41,8 50.2 30,4 53.1 **11. 46,7 27,1 45,6 46,3 44,1 **_**
-15 46,2 41.9 39.3 ***** ***** 50.9 35.2 47.7 43.4 45.3 ***** 43.6 42.2 42.1 41,6 42,2 37.0 61.8
--25 77,4 41.8 50.7 40,7 36.3 33,6 44,6 40,9 35.1 ***** 41.2 34.0 34,9 41,5 43.6 32.3 84,2 Z6.Z
--35 38,2 47.5 ***** 5002 41,4 5902 37.8 38ol $**** 46,6 31,9 37.8 65,8 32,4 43,1 111'1 *111' 47,5
--45 42,4 59.9 60.5 73,3 87,4 71.8 34.4 47,9 69,6 80,8 60,0 75.1 ***_* 77,3 68,5 65.2 50.5 63.1
--55 80.5 60,9 75.0 68.5 69.3 72.5 59.2 53.8 62.9 74.0 82.8 *tit* 92.4 66,1 93,7 97,3 1'111 55o7
--65 75.7 ***** 102.7 99.7 ****_ 170.0 e**** 159.8 95,0 85.0 9903 54,5 ***_* ***_* 64,5 77,3 5904 10105
--75 ***t* *t_*t it*t* 08.3 8Q,7 95e9 *¢e** 15000 69,2 70,7 7403 79.5 77ol 89,9 *tttt 6904 1'**1 **111



TABLE XXI Continued

(m) Sweep 8, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At 1.00 _m

At 0.45 _m

€,q
.q



TABLE XXI. Concluded

(n) Sweep 9, sunset

Lati- Optical depth, 10-4, at longitude, deg, of -
tude,
deg -170 -150 -130 -110 -90 -70 -50 -30 -10 10 30 50 70 90 110 130 150 170

At I.00 pm

75 ***** ***** ***** ***** ***** *e*** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** .***** ****e
65 ***** ***** ***** ***** ***** *e*** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** *****
55 ***** ****e ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** *****
*5 ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** ***** *****
35 22ol 19o7 18ol 17o* 18o2 19o8 21o2 21o3 17.3 21.2 19.2 19.8 1901 1902 18o6 2006 20o6 Z007
25 15.1 16.6 16o0 22.9 16.2 19.9 17.0 1502 17.9 17.0 1,.3 16.6 17o* 18.Z 16o5 21o* 13o8 17.9
15 17.2 15.1 16.3 30.5 19.* l*.b **1'* 15.8 "19.* 230, 18.3 16o7 **111 18ol 2003 15o5 11o6 150_

5 15o6 18.4 12o6 28.7 ***** 1104 1,.9 2303 2001 15ol 110, 10o7 *1,** 1200 10o6 ****1 ***** *,9,*
-- 5 12.9 2509 3509 11o7 11o6 13o* 12.2 ***** 903 10o9 10o7 1601 1008 13oZ 9o9 13o5 13o3 13o8
--15 1'o6 10o6 38.5 13o3 42o6 9o6 ***e$ 10o6 9o7 80* 907 11o5 10.5 1008 21o3 17o8 18o3 *****

--25 11.0 9.2 ***** 9.5 21.9 13.1 1'.0 11.7 10.6 12.8 11.7 10ol 11.* 10.9 1100 907 ***** 1.o6
--35 11.9 12.0 10.5 1000 15.5 904 11.3 10o6 12.2 10.0 13.0 10.6 12o7 907 809 8ol 9.7 20o8
--*5 11.3 12.9 11.4 13o9 12.3 13.7 10o2 10.7 11.2 13.1 12o0 13o0 11o3 10o2 12o6 13o3 11o9 *****
--55 12.6 12o0 1300 12o9 13o9 1.o5 13o3 15o0 1..0 12o8 1401 12o8 13o5 15o0 13o2 1208 ****1 13o6
--65 22.* 15o7 15o9 12.0 1301 15.1 13o7 12.3 12o2 16.0 14o2 16.2 15o2 13o6 14o7 17o2 15o0 1,o9
--75 1001 1807 1005 1308 13.6 13.5 13.b 10.5 11.9 12.5 12.4 14o7 1,ol 14o8 14o* 14o7 14ol 13.2

At 0.45 _m

75 *9*99 "*.9.* *9.** *99** ****9 ***** ***** _**** **.4. *9*** ***9* .4.** 4.*** ***** 4..4. ***** ***** *****
65 9**** ***** ***** *9*9* 9**** 9**** ***** ***** **99* .9.** 99.** ***** **.4. ***** ***** ***** ***** *****

35 7,.3 57ol 46ol 5205 6005 69.2 ***** 76.1 *902 69o7 620* 6601 5803 6702 5903 72o9 72o7 69o2
25 51.0 7100 50.8 108.8 63.0 79.1 53.7 ,808 61.0 5..0 4805 62.* 5901 72.2 5309 9002 41o0 69o3
15 81.7 79.0 77.8 153.1 *0.2 51.5 *1,*9 68.0 108.3 127.9 85.2 7001 9'*** 9803 10303 76.6 41o7 5703
5 79.7 7805 *4.5 1.406 *1.** *002 4505 10800 10103 38ol 2*03 41o2 1111' *500 4006 11.*1 11.11 *1.**

-- 5 35.0 13102 16102 ,6o9 **09 5509 *9.7 1**1* 36o5 3704 39o3 51.6 31o8 *705 6803 5903 31o5 3905
--15 *7.3 2508 18500 7000 92o3 2806 **tee 57o* 45o9 15o3 15o8 '604 3708 4406 6807 86,* 61o2 ****1
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Figure 1. Viewing geometry of the SAGE satellite system during a sunset and a sunrise.
The tangent height h is located at point P at the surface.
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Figure 2. Example of a set of satellite sunset tangent height locations for March-April 1979. Arrows show
clirection of successive measurements.
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Figure 4. Map of measurement locations for sweep 1, sunrise events, February 21-March 3, 1979.
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Figure 5. Map of measurement locations for sweep 1, sunset events, February 21-March 21, 1979.
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Figure 6. Map of measurement locations for sweep 2, sunrise events, March 4-April 5, 1979.
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Figure 7. Map of measurementlocations for sweep 2, sunset events, March22-April 28, 1979.
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Figure 8. Map of measurement locations for sweep 3, sunrise events, April 6-March 14, 1979.

60

I
-60 - - J- , _-

I -._ I l

I I _/_i I I II

-180 0 180
Longitude, deg

Figure 9. Map of measurement locations for sweep 3, sunset events, April 29-May 30, 1979.
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Figure 10. Map of measurement locations for sweep 4, sunrise events,May 15-June 10, 1979.
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Figure 11. Map of measurement locations for sweep 4, sunset events, May 31-July 11, 1979.
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Figure 13. Map of measurement locations for sweep 5, sunset events, July 12-August 6, 1979.
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Figure 14. Map of measurement locations for sweep 6, sunset events, August 6-September 13, 1979.

Figure 15. Map of measurement locations for sweep 7, sunset events, September 14-October 20, 1979.
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Figure 16. Map of measurement locations for sweep 8, sunset events, October 21-November 21, 1979.

Figure 17. Map of measurement locations for sweep g, sunset events, November 22-December 31, 197g.
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Figure 52. Average extinction and temperature profiles for latitude 35°S, May 31-June 3, 1979. Sunrise events;
sweep 4.
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Figure 53. Average extinction and temperature profiles for latitude 45°S, June 3-June 10, 1979. Sunrise events;
sweep 4.g;i
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Figure 54. Average extinction and temperature profiles for latitude 5c_N,June 28-June 30, 1979. Sunrise events;
sweep 5.
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Figure 55. Average extinction and temperature profiles for latitude 15°N, June 30-July 1, 1979.
Sunrise events; sweep 5.
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Figure 56. Average extinction and temperature profiles for latitude 65aN, July 14-July 21, 1979. Sunrise
events; sweep 5.
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_, Figure 57. Average extinction and temperature profiles for latitude 55°S, February 21-February 25, 1979.
oo Sunset events; sweep 1.
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Figure 58. Average extinction and temperature profiles for latitude 45°S, February 25-February 28, 1979.
Sunset events; sweep 1.

_0 I I I I I | i I I "l-__ I I I '_

SO ..... SO

<

I$ i I_;

_
I0 -- _ _ -- tO

s I I I I I I I I I I I I _ i t s
180 210" 240 270-7 -45 -'; -4 -3 -2 I 4 7 10-7 -IS -S -4 -3 -2 0 2 4 6 8 10

km-1
Temperature, K log(_a,1.00, ) _a,1.00/_M,1.00 log(_a,0.45,km -11 _a,0.45/_a,1.00

Figure 59. Average extinction and temperature profiles for latitude 35cS, February 28-March 3, 1979. Sunset
events; sweep 1.
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Figure 60. Average extinction and temperature profiles for latitude 25¢S, March 3-March 5, 1979. Sunset
events; sweep 1.
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_., Figure 61. Average extinction and temperature profiles for latitude 15¢S, March 5-March 6, 1979. Sunset
events; sweep 1._D
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Figure 62. Average extinction and temperature profiles for latitude 5¢S, March 6-March 8, 1979. Sunset events;
sweep 1.
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Figure 63. Average extinction and temperature profiles for latitude 5°N, March 8--March 9, 1979. Sunset
events; sweep 1.



3S-- -- -I

30-- -- -30

.2S-- -- -25

y
4J _J
-_ 20-- ---- --20 _
_j 4J

10 _ _ _ ] - 10

s I I I I I I I I I I s
,eo 2_o 2,o _o-7 _, -5 -4 -3 -2 , 7 .-7 -6 -s -4 -3 -2 o 2 4 e a ,o

Temperature, K log(_a,1.00, km-I) _a,i.00/_,i.00 log(_a,O.45, kin-l) _a,O.45/_a,1.00

Figure 64. Average extinction and temperature profiles for latitude 15°5[, March 9-March 10, 1979. Sunset
events; sweep 1.
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_., Figure 65. Average extinction and temperature profiles for latitude 25°N, March 10-March 12, 1979. Sunset
events; sweep 1.
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Figure 66. Average extinction and temperature profiles for latitude 35°N, March 12-March 13, 1979. Sunset
events; sweep 1.
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Figure67.Averageextinctionandtemperatureprofilesforlatitude45_N,March13-March15,1979.Sunset
events;sweepI.
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Figure 68. Average extinction and temperature profiles for latitude 55°N, March 15-March 17, 1979. Sunset
events; sweep 1.
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Figure 69. Average extinction and temperature profiles for latitude 65°N, March 17-March 22, 1979. SunsetF-a
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Figure 70. Average extinction and temperature profiles for latitude 65_N, March 22-March 28, 1979. Sunset
events; sweep 2.
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Figure 71. Average extinction and temperature profiles for latitude 55_, March 28-April 1, 1979. Sunset
events; sweep 2.
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Figure 72. Average extinction and temperature profiles for latitude 452, April 1-April 5, 1979. Sunset events;
sweep 2.
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Figure 73. Average extinction and temperature profiles for latitude 35231,April 5-April 7, 1979. Sunset events;
o sweep 2.



_D
€_

35-- T -- --2S

301 t ---- --130

1 I I _ I I I I 1 I I s
180 210 240 270 -7 -6 -5 -.4 -3 -2 I 4 7 I 0 -7 -6 -5 ,.4 -3 -2 0 2 4 6 8 10

Temperature, K log(_a,1.00, km-1 ) _a,1.00/_n,1.00 log(_a,0.45, kin-l) _a,0o45/_a,1,00

Figure74.Averageextinctionand temperatureprofilesforlatitude25°N,April7-April9,1979.Sunsetevents;
sweep2.
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Figure 75. Average extinction and temperature profiles for latitude 15°N, April 9-April 11, 1979. Sunset
events; sweep 2.
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Figure 76. Average extinction and temperature profiles for latitude 5aN, April ll-April 12, 1979. Sunset
events; sweep 2.
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_, Figure 77. Average extinction and temperature profiles for latitude 5°S, April 12-April 14, 1979. Sunset events;
sweep 2.-,I
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Figure 78. Average extinction and temperature profiles for latitude 15_S, April 14-April 15, 1979. Sunset
events; sweep 2.
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Figure 79. Average extinction and temperature profiles for latitude 25°S, April 15-April 17, 1979. Sunset
events; sweep 2.
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Figure 80. Average extinction and temperature profiles for latitude 35°S, April 17-April 19, 1979. Sunset
events; sweep 2.

I I I I ] I I I I I I I I

: i
,:r m_ T------2
180 210 240 270-7 -6 -,5 '..4 -3 -2 1 4 7 10-7 -6 -,5 -4 -3 -2 0 2 4. , 8 10

Temperature, K log{_a,1.00, km-1) _a,1.00/_,I.00 log(_a,0.45, km-1 } _a,0.45/_a,1.00

_., Figure 81. Average extinction and temperature profiles for latitude 45°S) April 19-April 24, 1979. Sunset
events; sweep 2.cD
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Figure 82." Average extinction and temperature profiles for latitude 55cS, April 24-April 28, 1979. Sunset
events; sweep 2.
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Figure 83. Average extinction and temperature profiles for latitude 55cS, April 28-May 3, 1979. Sunset events;
sweep 3.



30-- _- -- _--j_ --30

° !
-,4 20 .... 4-1

I0 -- -- - - tO

s I I I I _I I I I I I I I I I s,so 2,o 24o _7o-7 -e -5 -, -_ -2 , , _ ,o-7 ..6 -5 -4 -_ -2 o 2 , 6 s ,o
Temperature, K log(_a,l.00, kin-l) _a,l.0_,1o00 l°g(_a,0,45' kin-l) _a,0.451_a,1.00

Figure 84. Average extinction and temperature profiles for latitude 45¢S, May 3-May 9, 1979. Sunset events;
sweep 3.
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Figure 85. Average extinction and temperature profiles for latitude 35°S, May 9-May 12, 1979. Sunset events;
o
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Figure 86. Average extinction and temperature profiles for latitude 25°S, May 12-May 14, 1979. Sunset events;
sweep 3.
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Figure 87. Average extinction and temperature profiles for latitude 15cs, May 14-May 15, 1979. Sunset events;
sweep 3.
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Figure 88. Average extinction and temperature profiles for latitude 5QS,May 15-May 16, 1979. Sunset events;
sweep 3.
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Figure 89. Average extinction and temperature profiles for latitude 65°N, May 27-May 30, 1979. Sunset events;
sweep 3.o
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Figure 90. Average extinction and temperature profiles for latitude 65°1%1,May 30-June 6, 1979. Sunset events;
sweep 4.
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Figure91.Averageextinctionandtemperatureprofilesforlatitude55°N,June6-JuneI0,1979.Sunsetevents;
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Figure 92. Average extinction and temperature profiles for latitude 45°N, June 10-June 11, 1979. Sunset
events; sweep 4.
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Figure 93. Average extinction and temperature profiles for latitude 25°S, June 27-June 28, 1979. Sunset events;o
sweep 4.
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Figure94.Averageextinctionand temperatureprofiles forlatitude35°S,July2-July3,1979.Sunsetevents;
sweep4.
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Figure 95. Average extinction and temperature profiles for latitude 45_S, July 3-July 11, 1979. Sunset events;
sweep 4.
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Figure 96. Average extinction and temperature profiles for latitude 65°N, August 4, 1979. Sunset events;
sweep 5.
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Figure 97. Average extinction and temperature profiles for latitude 75°N, August 4-August 7, 1979. Sunset
o events; sweep 5."1
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Figure 98.Average extinction and temperature profiles for latitude 75C_T,August 7-August 10, 1979. Sunset
events; sweep 6. •
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Figure 99. Average extinction and temperature profiles for latitude 65°N, August 10-August 15, 1979. Sunset
events; sweep 6.
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Figure100.Averageextinctionandtemperatureprofilesforlatitude55_%T,August15-August19,1979.Sunset
events; sweep 6.
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Figure 101. Average extinction and temperature profi]es for latitude 45°N, August 19-August 22, 1979. Sunseto
events; sweep 6.
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Figure 102. Average extinction and temperature profiles for latitude 35_q, August 22-August 24, 1979. Sunset
events; sweep 6.
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Figure 103. Average extinction and temperature profiles for latitude 25_N, August 24-August 26, 1979. Sunset
events; sweep 6.
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Figure 104. Average extinction and temperature profilesfor latitude 15VN,August 26-August 28, 1979. Sunset
events; sweep 6.
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Figure 105. Average extinction and temperature profiles for latitude 5_N, August 28-August 30, 1979. Sunset
events; sweep 6.
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Figure 106. Average extinction and temperature profiles for latitude 5aS, August 30-August 31, 1979. Sunset
events; sweep 6.
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Figure 107. Average extinction and temperature profiles for latitude 15_S, August 31-September 2, 1979.
Sunset events; sweep 6.
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Figure 108. Average extinction and temperature profiles for latitude 25°S, September 2-September 3, 1979.
Sunset events; sweep 6.
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Figure 109. Average extinction and temperature profiles for latitude 35°S, September 3-September 5, 1979.
Sunset events; sweep 6.
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Figure 110. Average extinction and temperature profiles for latitude 450S, September 5-September 7, 1979.
Sunset events; sweep 6.
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Figure 111. Average extinction and temperature profiles for latitude 55°S, September 7-September 12, 1979.
Sunset events; sweep 6.
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Figure 112. Average extinction and temperature profiles for latitude 65_S, September 12-September 13, 1979.
Sunset events; sweep 6.
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Figure 113. Average extinction and temperature profiles for latitude 65°S, September 13-September 16, 1979.
€" Sunset events; sweep 7.
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Figure114.Averageextinctionandtemperatureprofilesforlatitude55_,September16-September24,1979.
Sunsetevents;sweep7.
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Figure 115. Average extinction and temperature profiles for latitude 45°S, September 24-September 26, 1979.
Sunset events: sweep 7.
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Figure 116. Average extinction and temperature profiles for latitude 35°S, September 26-September 29, 1979.
Sunset events; sweep 7.
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Figure 117. Average extinction and temperature profiles for latitude 250S, September 29-October 1, 1979.
Sunset events; sweep 7.-,I
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Figure 118. Average extinction and temperature profiles for latitude 15°S, October 1-October 3, 1979. Sunset
events; sweep 7.
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Figure 119. Average extinction and temperature profiles for latitude 5cS, October 3-October 4, 1979. Sunset
events; sweep 7.
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Figure 120. Average extinction and temperature profiles for latitude 5¢N, October 4-October 6, 1979. Sunset
events; sweep 7.
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Figure 121. Average extinction and temperature profiles for latitude 15_, October 6-October 7, 1979. Sunset
events; sweep 7.cD
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Figure 122. Average extinction and temperature profiles for latitude 25°N, October 7-October 9, 1979. Sunset
events; sweep 7.
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Figure123.Averageextinctionandtemperatureprofilesforlatitude35°N,October9-Octoberii,1979.Sunset
events;sweep7.
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Figure 124. Average extinction and temperature profiles for latitude 45°N, October ll-October 14, 1979.
Sunset events; sweep 7.
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Figure 125. Average extinction and temperature profiles for latitude 55°5[, October 14-October 20, 1979.
_' Sunset events; sweep 7.
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Figure 126. Average extinction and temperature profiles for latitude 55°N, October 20--October 27, 1979.
Sunset events; sweep 8.
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Figure 127. Average extinction and temperature profiles for latitude 45°N, October 27-November 1, 1979.
Sunset events; sweep 8.
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Figure 128. Average extinction and temperature profiles for latitude 35°N, November 1-November 4, 1979.
Sunset events; sweep 8.
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Figure 129. Average extinction and temperature profiles for latitude 25°N, November 4-November 5, 1979.
Sunset events; sweep 8.
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Figure 130_ Average extinction and temperature profiles for latitude 15°N, November 5-November 7,1979.
Sunset events; sweep 8.
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Figure131 Averageextinctionandtemperatureprofilesfor]atitude5°N,November7_1979.Sunsetevents;
sweep8
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Figure 132. Average extinction and temperature profiles for latitude 75°S, November 20-November 21, 1979.
Sunset events; sweep 8.
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Figure 133. Average extinction and temperature profiles for latitude 650S, November 21-November 28, 1979.
Sunset events; sweep 9.b$
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Figure 134. Average extinction and temperature profiles for latitude 55_, November 28-December 2, 1979.
Sunset events; sweep 9.
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Figure 135. Average extinction and temperature profiles for latitude 45°S, December 2-December 5, 1979.
Sunset events; sweep 9.
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Sunsetevents;sweep9.
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Sunsetevents;sweep9.
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Figure 138. Average extinction and temperature profiles for latitude 15cS, December 10-December 12, 1979.
Sunset events; sweep 9.
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Figure 139. Average extinction and temperature profiles for latitude 5°S, December 12-December 14, 1979.
Sunset events; sweep 9.
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Figure 140. Average extinction and temperature profiles for latitude 5aN, December 14-December 16, 1979.
Sunset events; sweep 9.

_o , i i , i ._1 , i i ,_i i , _o

--- i 311

•"_ 25

- \'< _, ' Is

s I I I I I I I I I I I I s
_eo 2,0 2,,o 2_o-:, ..e -s -4 -3 -2 4 7 _0-7 -6 -, -+ -', -2 0 2 4 e 8 _0

km-I) log(_a,0.45,km-1) _a,0.45/_a,1.00Temperature,K log(%,Io00' _a,1o0_m, 1.00

Figure 141. Average extinction and temperature profiles for latitude 15CTq,December 16-December 18, 1979.
Sunset events; sweep 9.
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Figure 142. Average extinction and temperature profiles for latitude 25°N, December 18-December 20, 1979.
Sunset events; sweep 9.
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Figure 143. Average extinction and temperature profiles for latitude 35°N, December 20-December 24, 1979.
Sunset events; sweep 9.
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Sunset events; sweep 9.
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Figure 145. Extinction and temperature isopleths for sweep 2, sunriseevents, March 6.73-March 7.88, 1979,at 55.7°N to 54.0°N.
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Figure 146. Extinction and temperature isopleths for sweep 2, sunrise events, March 8.7g-March 9.83, 1979, at 52.2°N to 49.1°N.
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Figure 14"/. Extinction and temperature isopleths for sweep 2, mmrise events, March ll.71-March 12.85, 19"/9,at 41.2°N to 34.5°N.
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_, Figure 148. Extinction and temperature isopleths for sweep 2, sunrise events, March 12.72-March 13.79, 1979, at 36.4°N to 28.1°N
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Figure 149. Extinction and temperature isopleths for sweep 2, sunrise events, March 13.73-March 15.81, 1979, at 28.5°N to 12.4°N.
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-_ Figure 150. Extinction and temperature isopleths for sweep 2, sunrise events, March 16.69-March 17.76, 1979, at 5.4°N to 2.9°S.
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Figure 151. Extinction and temperature isopleths for sweep 2, sunrise events, March 17.70-March 18.77, 1979, at 2.3°S to 10.1°S.
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Figure 152. Extinction and temperature isopleths for sweep 2, sunrise events, March 19.71-March 20.79, 1979, at 16.4°S to 22.8°S.
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Fit_nro. 153. Extinction and temDerature isopleths for sweep 2. sunrise events. March 20.72-March 21.80. 197g. at. 22.4°,q t.n 28.1 oq.
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_, Figure 154. Extinction and temperature isopleths for sweep 2, sunrise events, March 22.74-March 23.82, 1979,at 32.6°S to 37.1°S.
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Figure 155. Extinction and temperature isopleths for sweep 2, sunrise events, March 24.69-March 25.77, 1979,at 40.30S to 43.8°S.
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Figure 156. Extinction and temperature isopleths for sweep 2, sunrise events, March 28.72-March 29.80, 1979,at 51.2°S to 53.2°S.
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Figure 157. Extinction and temperature isopleths for sweep 3, sunrise events, April 7.73-April 8.81_ 1979, at 57.3°S to 56.1°S.
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Figure 158. Extinction and temperature isopleths for sweep 3, sunrise events, April ll.77-April 12.77, 1979, at 49.9°S to 46.6°S.
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Figure159.Extinctionandtemperatureisoplethsforsweep3,sunriseevents,April14.72-April15.87,1979,at38.2°Sto32.1°S.
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-a Figure 160. Extinction and temperature isopleths for sweep 3, sunrise events, April 16.74-April 17.82, 1979, at 26.9°S to 20.0°S.
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Figure 161. Extinction and temperature isopleths for sweep 3, sunrise events, April 17.75-April 18.76, 1979,at 20.5°S to 13.8°S.
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Figure 162. Extinction and temperature isopleths for sweep 3, sunrise events, April 19.70-April 20.78, 1979, at 7.5°S to 0.4°S.
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Figure 163. Extinction and temperature isopleths for sweep 3, sunrise events, April 21.72-April 22.79, 1979, at 5.5°N to ll.9°N.
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Figure 164. Extinctio_ and temperature isopleths for sweep 3, sunrise events, April 22.73-April 2_.80, 1979, at ll.5°N to 17.5°N.
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Figure 165. Extinction and temperature isopleths for sweep 3, sunrise events, April 24.67-April 25.75, 1979, at 22.0°N to 27.1°N.
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€_ Figure 166. Extinction and temperature isopleths for sweep 3, sunrise events, April 27.70-April 28.77, 1979, at 35.4°N to 39.4°N.
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Figure 167. Extinction and temperature isopleths for sweep 3, sunrise events, May 1.06-May 1.73, 1979, at 46.9°N to 48.8°N.
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o_ Figure 168. Extinction and temperature isopleths for sweep 3, sunrise events, May 3.68-May 4.69, 1979, at 54.0°N to 56.5°N.
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Figure 169. Extinction and temperature isopleths for sweep 3, sunrise events, May 8.58-May 9.65, 1979, at 64.5°N to 66.3°N.
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-_ Figure 170. Extinction and temperature isopleths for sweep 3, sunrise events, May 13.48-May 14.56, 1979, at 71.O°N to 71.3°N.
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Figure 171. Extinction and temperature isopleths for sweep 4, sunrise events, May 16.37-May 17.44, 1979, at 69.2°N to 64.5°N.
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Figure 172. Extinction and temperature isopleths for sweep 4, sunrise events, May 27.74-May 28.81, 1979, at 3.7°S to 15.3°5.
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Figure173.Extinctionandtemperatureisop]ethsforsweep4,sunriseevents,May 28.75-1V[ay29.82,1979,at14.7°Sto23.0°S.
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Figure 174. Extinction and temperature isopleths for sweep 4, sunrise events, May 29.76-May 30.83, 1979, at 22.6°S to 28.8°S.
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Figure 175. Extinction and temperature isopleths for sweep 4, sunrise events, June 1.78-June 2.86, 1979, at 36.5°S to 39.4°S.
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Figure 176. Extinction and temperature isopleths for sweep 4, sunrise events, June 7.76-June 8.83, 1979, at 45.9°S to 46.3°S.
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Figure 177. Extinction and temperature isopleths for sweep 5, sunrise events, June 10.78-June 11.86, 1979,at 46.5°8 to 46.2°S.
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Figure 178. Extinction and temperature isopleths for sweep 5, sunrise events, June 28.72-June 29.79, 1979, at 0.2°S to 5.2°N.
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Figure 179. Extinction and temperature isopleths for sweep 5, sunrise events, July 16.59-July 17.59, 1979, at 63.7°N to 65.4°N.
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-_ Figure 180. Extinction and temperature isopleths for sweep 1, sunset events, February 23.28-February 25.38, 1979, at 55.9°8 to 53.3°8.
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Figure 181. Extinction and temperature isopleths for sweep 1, sunset events, February 27.25-Februa .ry 28.32, 1979, at 45.2°S to 41.6°S.
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Figure 182. Extinction and temperature isopleths for sweep 1, sunset events, March 1.27-March 2.27, 1979, at 38.2°S to 34.3°S.
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Figure 183. Extinction _nd temperature isopleths for sweep 1, sunset events, March 3.22-March 4.29, 1979, at 30.2°S to 25.0°S.
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"_ Figure 184. Extinction and temperature isopleths for sweep 1, sunset events, March 5.23-March 6.31, 1979, at 20.0°S to 13.7°S.
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Figure 185. Extinction and temperature isopleths for sweep 1, sunset events, March 7.25-March 8.26, 1979, at 7.6°S to 0.5°S.



•_ :_. ."-'_..---_------_

-----------_%.---7------------.,aL_. "--''-_

-]lo_ .|_ 47.Z -*am7 Ln sit l_. 1_.

Longitude, deg

(e)Temperatur_(kelvin).
€_ Figure 186. Extinction and temperature isopleths for sweep 1, sunset events, March 8.19--March 9.27, 1979, at 1.0°S to 7.2°N.
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Figure187.ExtinctionandtemperatureisoplethsforsweepI,sunsetevents,March9.94-MarchII.29,1979,at12.5°Nto23.5°N.
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_, Figure 188. Extinction and temperature isopleths for sweep 1, sunset events, March ll.22-March 12.30, 1979, at 22.9°N to 31.5°N.
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Figure 189. Extinction and temperature isopleths for sweep 1, sunset events, March 12.23-March 13.31, 1979,at 31.0°N to 39.0°N.
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-_ Figure 190. Extinction and temperature isopleths for sweep 1, sunset events, March 13.24-March 15.26, 1979, at 38.5°N to 50.6°N.
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Figure 191. Extinction and temperature isopleths for sweep 1, sunset events, March 17.21-March 18.28, 1979, at 58.3°N to 60.9°N.
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Figure 192. Extinction and temperature isopleths for sweep 1, sunset events, March 21.24-March 22.32, 1979, at 64.4°N to 64.6°N.
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Figure 193. Extinction and temperature isopleths for sweep 2, sunset events, March 24.20-March 25.27, 1979, at 64.0°N to 63.2°N.
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_ Figure 194. Extinction and temperature isopleths for sweep 2, sunset events, March 29.24-March 30.31, 1979, at 58.0°N to 56.0°N.
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Figure 195. Extinction and temperature isopleths for sweep 2, sunset events, April 3.21-April 4.28, 1979, at 46.1°N to 42.7°N.
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Figure 196. Extinction and temperature isopleths for sweep 2, sunset events, April 6.23-April 7.31, 1979, at 35.3°N to 30.6°N.



ss.

'o

4_

,-4

s.

Longitude, deg

(e) Temperature (kelvin).

Figure 197. Extinction and temperature isopleths for sweep 2, sunset events, April 8.25-April 9.33, 1979, at 26.1°N to 20.5°N.
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ca Figure198.Extinctionand temperatureisoplethsforsweep2,sunsetevents,April9.26--April10.27,1979,at20.9°Nto15.2°N.
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Figure 199. Extinction and temperature isopleths for sweep 2, sunset events, April ll.21-April 12.28, 1979, at 9.5°N to 2.7°S.



I I I J I I l I l I I [ i t I
• °

.U 4_

S. S.

Longitude',deg Longitude, deg

(a) Aerosol extinction at 1.00 pro, /3a,1.00 , in units of (b) Ratio of aerosol extinction to molecular extinction at
10-5 kin-1. 1.00 #m, fla,l.00/flm,l._-

4.1 _

10. 10.

Longitude , deg Longitude, deg

(c) Aerosol extinction at 0.45 pro, fia,0.45, in units of (d) Ratio of aerosol extinction at 0.45 _um to aerosol
10-5 kin-1, extinction at 1.00 _m, fla,O.45/_a,l.00.

,r

Longitude, deg

(e) Temperature (kelvin).
to

•,I Figure 200. Extinction and temperature isopleths for sweep 2, sunset events, April 12.22-April 13.36, 1979, at 3.2°N to 4.3°S.
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Figure 201. Extinction and temperature isopleths for sweep 2, sunset events, April 14.23-April 15.31, 1979,at 10.1°S to 17.0°S.
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Figure 202. Extinction and temperature isopleths for sweep 2, sunset events, April 16.18-April 17.26, 1979, at 22.4°8 to 28.4°8.



ZS. _ -------'Z ,_,.-"'---_

.)

5.

-_SS. -It�. -]_I. -S/.Sl -.:1 I) tS.3 _3.0 1tl3. 191.

Longitude, deg

(e)_mperature(kelvin).

Figure 203. Extinction and temperature isopleths for sweep 2, sunset e'¢ents,April 18.20-April 19.28, 1979,at 33.1°S to 37.7°S.
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Figure 204. Extinction and temperature isopleths for sweep 2, sunset events, April 21.16-April 22.23, 1979, at 43.8°S to 46.4°S.
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Figure 205. Extinction and temperature isopleths for sweep 3, sunset events, May 7.15-May 8.22, 1979,at 46.0°S to 44.0°S.
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Figure 206. Extinction and temperature isopleths for sweep 3, sunset events, May ll.18-May 12.25, 1979, at 36.4°S to 32.2°S.¢m
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Figure 207. Extinction and temperature isopleths for sweep 3, sunset events, May 13.19-May 14.27, 1979, at 28.0°S to 21.7°S.
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_, Figure 208. Extinction and temperature isopleths for sweep 3, sunset events, May 14.20-May 15.28, 1979, at 22.1°S to 14.0°S.
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Figure 209. Extinction and temperature isopleths for sweep 3, sunset events, May 15.21-May 16.29, 1979, at 14.6°S to 3.6°S.



4J

,-4 .d

L L

-l,,, -1,- e*.e -_.se ;Lo m.a n,, 1,,',. -l,n. -l'_' -ex.e -,-.J le.o m.a he. lsn.

Longitude, deg Longitude, deg

(a)Aerosolextinctionat 1.00pro, /_a,l.00,in unitsof (b)Ratioofaerosolextinctiontomolecularextinctionat
10-5km-l. 1.00/_m,_a,l.00/_m,1.00.

-182. -132. -81.8 -_l.I 18.0 _ 118. _ -Is° -I_. _.8 -_.$ 18.0 mO 118. ISIS.

Longitude, deg Longitude, deg

(c) Aerosol extinction at 0.45 pm, _a,0.45, in units of (d) Ratio of aerosol extinction at 0.45 pm to aerosol
10-5 km -1. extinction at 1.00/_m,/_a,O.45/_a,l.00.

g

4.1

-182. -132- -_1.8 -_1.9 18.0 68.0 I18. I_.

Longitude, deg

(e) Temperature (kelvin).

Figure 210. Extinction and temperature isopleths for sweep 3, sunset events, May 28.53-May 29.54, 1979, at 66.5°N to 67.8°N.
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Figure 212. Extinction and temperature isopleths for sweep 4, sunset events, June 8.34-June 9.35, 1979, at 55.1°N to 52.6°N.
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Figure 213. Extinction and temperature isopleths for sweep 4, sunset eveni_s,June 10.29--June 11.43, 1979, at 50.1°N to 46.80N.
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o Figure 214. Extinction and temperature isopleths for sweep 4, sunset events, June 27.22-June 28.23, 1979, at 20.9°S to 25.0°S.
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Figure 215. Extinction and temperature isopleths for sweep 4, sunset events, July 2.19-July 3.26, 1979, at 37.2°S to 39.5°S.
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Figure 216. Extinction and temperature isopleths for sweep 5, sunset events, August 4.59-August 5.60, 1979, at 68.9°N to 72.0°N.
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Figure 217. Extinction and temperature isopleths for sweep 6, sunset events, August. 8.42-August 9.42, 19"/9,at 72.4°N to 71.3°N.
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Figure 218. Extinction and temperature isopleths for sweep 6, sunset events, August 12.31-August 13.38, 1979, at 66.6°N to 64.5°N.
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Figure 219. Extinction and temperature isopleths for sweep 6, sunset events, August 16.27-August 17.35, 1979, at 58.1°N to 55.5°N.
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-,1 Figure 220. Extinction and temperature isopleths for sweep 6, sunset events, August 21.24-August 22.31, 1979, at 44.1°N to 40.3°N.
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Figure 221. Extinction and temuerature isouleths for sween 6. s, nset events. A11_,._f.9..29.a-A,,o'_,_ 9A 22 I070=. ._6.8ONto 32.4°N.
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Figure 222. Extinction and temperature isopleths fg! sweep 6, sunset events, August 24.26-August 25.34, 1979, at 32.6°N to 27.8°N.
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Figure 223. Extinction and temperature isopleths for sweev 6, sunset events, August 29.23-August 30.31, 1979, at 6.3°N to 0.8°S.
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,, Figure 224. Extinction and temperature isopleths for sweep 6, sunset events, August 30.24-August 31.25, 1979, at 0.3°8 to 7.3°S.
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Figure 225. Extinction and temperature isopleths for sweep 6, sunset events, September 1.19-September _..27, 197e, at 13.90S to 21.5°S.
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€_ Figure 226. Extinction and temperature isopleths for sweep 6, sunset events, September 2.20-September 3.27, 1979, at 21.0°S to 28.4°S.
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Figure 227. Extinction and temperature isopleths for sweep 6, sunset events, September 4.22-September 5.29, 1979, at 34.3°S to 40.5°S.
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Figure 228. Extinction and temperature isopleths for sweep 6, sunset events, September 6.23-September 7.24, 1979, at 45.1°S to 49.2°S.
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Figure 229. Extinction and temperature isopleths for sweep 6, sunset events, September 9.19-September 10.25, 1979, at 55.1°S to 57.3°S.
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.._ Figure 230. Extinction and temperature isopleths for sweep 7, sunset events, September 18.18-September 24.29, 1979, at 58.9°S to 48.2°S.
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Figure 231. Extinction and temperature isopleths for sweep 7",sunset events, September 25.23-September 26.38, 1979, at 45.6°S to 42.1°S.
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Figure 232. Extinction and temperature isopleths for sweep 7, sunset events, September 27.18-September 28.26, 1979, at 39.3°S to 35.1°S.
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Figure 233. Extinction and temperature isopleths for sweep 7, sunset events, October 1.21-October 2.29, 1979, at 20.9°S to 14.7°S.
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_, Figure 234. Extinction and temperature isopleths for sweep 7, sunset events, October 4.23-October 5.31, 1979, at 2.1°S to 5.4°N.
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Figure 235. Extinction and temperature isopleths for sweep 7, sunset events, October 8.20-October 9.27, 1979, at 25.1°N to 31.4°N.
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Figure 236. Extinction and temperature isopleths for sweep 7, sunset events, October 9.21-October 10.28, 1979, at 31.0°N to 36.6°N.
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Figure 237. Extinction and temperature isopleths for sweep 7, sunset events, October 14.18-October 15.25, 1979, at 49.4°N to 51.3°N.
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•, Figure 238. Extinction and temperature isopleths for sweep 7, sunset events, October 19.14-October 21.21, 1979, at 54.4°N to 54.5°N.
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, Figure 239. Extinction and temperature isopleths for sweep 8, sunset events, October 21.16-October 22.23, 1979, at 54.5°N to 54.2°N.
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,_ Figure 240. Extinction and temperature isopleths for sweep 8, sunset.events, October 30.15-October 31.22, 1979, at 45.6°N to 43.2°N.
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Figure 241. Extinction and temperature isopleths for sweep 8, sunset events, November 20.51-November 21.52, 1979, at 70.0°S to 70.0°S.
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Figure 242. Extinction and temperature isopleths for sweep 9, sunset events, November 24.40-November 25.41, 1979, at 67.2°S to 65.6°S.
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Figure 243. Extinction and temperature isopleths for sweep 9, sunset events, November 29.30-November 30.a7,1979, at g7.5°S to 54.8°S.
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Figure 244. Extinction and temperature isopleths for sweep 9, sunset events, December 3.25-December 4.33, 1979, at 46.5°S to 43.00S.
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Figure 245. Extinction and temperature isopleths for sweep 9, sunset events, December 6.27-December 7.35, 1979, at 36.1°S to 31.9°S.
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€_ Figure 246. Extinction and temperature isopleths for sweep 9, sunset events, December 8.22-December 9.36, 1979, at 28.2°S to 23.2°S.
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Figure 247. Extinction and temperature isopleths for sweep 9, sunset events, December 10.23-December 11.30, 1979, at 19.2°S to 14.0°S.
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_, Figure 248. Extinction and temperature isopleths for sweep 9, sunset events, December 12.24-December 13.32, 1979, at 9.3°S to 3.8°S.
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.Figure 249. Extinction and temperature isopleths for sweep 9, sunset events, December 14.19-December 15.26, 1979, at 0.7°N to 6.1°N.
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-4_ Figure 250. Extinction and temperature isopleths for sweep 9, sunset events, December 18.22-December 19.22, 1979, at 20.1°N to 24.3°N.
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Figure 251. Extinction and temperature isopleths for sweep 9, sunset events, December 23.18-December 24.25, 19'/9,at 36.7°N to 3g.I°N.
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Figure 252. Extinction and temperature isopleths for sweep 9, sunset events, December 28.14-December 29.22, 1979, at 44.6°N to 45.4°N.
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March 3-April 5, 1979.
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341



_0_55. -qS. -S_. -ZS, -15, -S, 5, 15. 25. 35. qS. 55. 6S. 75.40.

35. SS.

E 3o. 3o.
"-_ _'__'zo _-------8
._2s. "_2o, ' 2s.

zo. zo.
.<

15. 15.

I0,
l°-'ss. -_s. -3s. -zs. -is. -s. s. 2s. 3s. 'is. ss. 6s.

Latitude, deg

(c) Aerosol extinction at 0.45 /_m, /_a,0.45, in units of
10-5 kin-1.

Figure 254. Zonally averaged extinction and temperature data for sweep 3, sunrise events,
April 5-May 14, 1979.
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Figure 255. Zonally averaged extinction and temperature data for sweep 4, sunrise events,
May 14-June 10, 1979.
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Figure 255. Concluded.
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Figure 256. Zonally averaged extinction and temperature data for sweep 1, sunset events,
February 21-March 22, 1979.
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Figure 257. Zonally averaged extinction and temperature data for sweep 2, sunset events,
March 22-April 28, 1979.
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Figure 258. Zonally averaged extinction and temperature data for sweep 3, sunset events,
April 28-May 30, 1979.
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Figure 259. Zonally averaged extinction and temperature data for sweep 6, sunset events,
August 7-September 13, 1979.
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Figure 260. Zonally averaged extinction and temperature data for sweep 7, sunset events,
September 13-October 20, 1979.
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Figure 260. Concluded.
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Figure261.Zonallyaveragedextinctionand temperaturedataforsweep8,sunsetevents,
October20-November21,1979.
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Figure 261. Concluded.
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Figure 262. Zonally averaged extinction and temperature data for sweep 9, sunset events,
November 21-December 31, 1979.
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Figure 262. Concluded.
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Figure 263. Seasonally averaged extinction and temperature data for spring 1979.
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Figure264.Seasonallyaveragedextinctionand temperaturedataforsummer 1979.
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Figure 265. Seasonally averaged extinction and temperature data for fall 1979.
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Figure 266. Seasonally averaged extinction and temperature data for winter 1979.
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(e) Temperature(kelvin).

Figure 266. Concluded.
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