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ABSTRACT 

Five mesosystems, occurring on 4 to 5 June 1953 in an area 500 by 600 mi near Chicago, were 
analysed with the use of data from regular synoptic stations. Four of the systems were of the 
well known type having a pressure-surge line, a thunderstorm high, ;md a wake depression. 
The fifth system, a trough 500 mi in length, traveled at the rate of 60 kn. 

By using radar pictures taken every minute, the movement of echoes was also studied. The 
echo velocities, which were approximately 20 kn while a pressure-surge line was 100 mi distant, 
increased up to 40 kn with the approach of the line. The individual echoes in the line moved 
in an east-northeast direction while the pressure-surge line, oriented southwest to northeast 
proceeded towards the south-southeast. The centers of the mesosystems moved in the same di~ 
rection as the individual echoes in the squall line. 

Hourly precipitation amounts accompanying each system were integrated with respect to 
time and "time integrated" precipitation charts were then constructed. 

1. Introduction 
It has long been recognized in conventional 

weather analysis that the frontal model, intro
duced by Bjerknes and Solberg [1] , does not ac
count for some meteorological phenomena en
countered-for example, the squall line. Freeman 
[2] and Brunk [3] have since advocated certain 
rules for the analysis of squall lines which treat 
the system as a line phenomenon. 

The techniques of mesoanalysis, which have re
cently been presented in papers by Fujita [ 4] and 
Fujita, Newstein, and Tepper [S], offer a method 
for a more .detailed examination of severe weather 
systems. The results included, aside from the suc
cess of the methods, the direct association of se
vere storms with mesosystems, the establishment 
of the dimensions of the mesoscale to be on the 
order of 100 mi and, finally, a means to study the 
life history of the mesosystem. T hese studies were 
greatly aided by the availability of data from spe
cial weather networks whose station density greatly 
exceeded that of the regular Weather Bureau ob
servational network-e.g., severe storms. · 

More recently, Fujita [6] examined a case 
which included not only the surface and upper-air 
data, but also radar data consisting of photographs 
of an APS-lSA radar scope taken ilt one-minute 
intervals in steps of reduced gain. One of the re
. sults of this paper was the derivation of a method 
for the utilization of the radar data in mesoanaly
sis. 

1 The research reported here was supported by the 
U. S. Weather Bureau under Contract No. Cwb 8950. · 

The goals of the research reported in this pa
per were, generally speaking, to add to the exist
ing knowledge of medium-scale disturbances and, 
specifically, to test the techniques of mesoanalysis 
on a regular network, to combine radar and other 
observational data within this network, to develop 
methods of delineating the boundary of a meso
system and to incorporate the results into models 
that treat severe weather systems as areal phe- · 
n?mena and that could be used in large scale analy
sts. 

2. Techniques of data preparation 

Data used in this case consisted of precipitation 
data from the Weather Bureau hydrologic network 
and of surface and upper-air observations from the 
regulat Weather. Bureau networks. As in previ
ous cas,e studies [ 4, S, 6, and 7], the foundation 
of the data preparation was placed-on station data 
sheets:. Orie was constructed for each station and 
included all pertinent information concerning the 
station's weather--i.e., pressu"re and temperature 
traces, beginning and ending of precipitation and 
thunderstorms, surface wind directions and speeds, 
cloud heights and types and amounts, and all re
marks. Following the· construction of the station 
data sheets, a mean pressure and wind chart was 
constructed in order to adjust the barograph traces 
and eliminate inconsistent pressures due to instru
mental errors. 

Isochrone analyses were then prepared through 
the examination of the station data sheets. As a 
result, the speeds of the significant feattires of the 
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pressure and temperature traces were obtained. 
With the speeds given by the isochrone analysis 
and with the assumption that the individual rate of 
change is approximately zero, i~ has been shown 
by Fujita [4] that it is possible to convert the time 
variations of pressure into space variations. This 
leads directly to the analysis of the surface charts. 

One of the principal reasons for the choice of 
this case was the availability of radar data from 
the Meteorological Laboratory, Illinois State Wa
ter Survey, Champaign, Illinois. These data con
sisted of one-minute photographs of an APS-15A 
radar scope taken in steps of reduced gain. 
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Time sections of the radar data were prepared 
using the methods developed by Fujita [6] . An 
example of such a time section covering the pe
riod from 2149 to 2208 CST 4 June 1953 is shown 
in fig. 1. In order to interpret the figure, it should · 
be noted that the radar echoes at a given minute 
were plotted with respect to the radar station which 
was always located on the center vertical line ori
ented, in this case, north-south. After the echoes 
for a given minute were plotted, the station was 
shifted south a selected distance, in this case 10 
n mi, and the procedure was then repeated. The 
station and the echoes were labeled with the num-
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FIG. 1.- Time section of radar echoes. 
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ber corresponding to the time of the observation. 
Sloping solid straight lines were then drawn con-. 
necting individual cells with time and it can be 
seen that the tilt of the lines together with the 
relative distances of the echoes from the station 
give the mean velocity of the echoes within the 
time interval desired. Another advantage of the 
time section is the easy manner in which the for
mation of echoes and the various stages of their 
development can be ascertained. Due to the fact 
that the photographs were taken in steps of re
duced gain, it was also possible to contour the 
echoes and consequently follow the cells more 
accurately. 

The time sequence of the echoes reveals many 
interesting features that might not be detected 
with a casual study of the individual echo photo
graphs. It can be seen, for example, that forma
tion of new echoes occurs on the southerly edge 
of the main group of echoes. The echoes then 
grow to maturity and form a new main group 
while the older cells dissipate to the north. Indi
vidual echo velocities were obtained using , the 
method described above and were generally from 
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the southwest at about 40 kn. However, exami
nation of the figure indicates that the line of echoes 
is approaching the radar station from the north
west, a fact that can be explained by the con
tinued formation of echoes to the south of the 
main group. 

3. Analysis 

The case chosen for analysis occurred during 
4 to 5 June 1953. The reasons for the choice were 
mainly the availability of the radar data and the 
presence of severe ·local storms in the region of 
radar coverage. The area covered in the analysis 
may be seen in fig. 2a. 

Briefly summarized, the large-scale features 
during the time of the case study consisted of a 
low-pressure area that moved slowly into north
western Wisconsin and continued across the upper 
portion of that state in an east and east-northeast 
direction at about 10 mph, a warm front that re
mained almost stationary throughout the period, 
and a cold front that moved very slowly eastward 
while severe weather developed along its leading 

FIG. 2a. Upper air observations taken at 1500 CST 4 June 1953. 
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edge. The severe weather then moved more 
rapidly eastward into the warm sector. 

Fig. 2a also shows the manner i'n which the 
upper-air data were incorporated into the analysis. 
Vertical wind profiles (one barb = 10 kn.) and 
temperature and dew point soundings were plotted 
along a vertical centered on the observing station. 
The analysis consists of broad streamlines show
ing the large-scale surface wind field. Over 
Michigan, separated from the large-scale pattern 
by dashed lines, is a medium-scale disturbance, 
labeled System 410, whose surface wind field is 
analyzed by the thin solid streamlines. 

The medium-scale disturbance is denoted 410 for 
identification purposes and to represent the time 
of its detection in the network. In this case, four 
represents the day and ten represents the hour of 
its formation. The system is also indicated as be
ing at a mature stage of development, the reasons 
for which will be summarized later. 

The upper flow pattern at 20,000 ft (the first 
long shaft) shows slight cyclonic curvature and 
marked anticyclonic shear through the region sur
rounding the mesosystem. It would be of great 
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interest to study the vertical structure of the 
mesosystem; however, at this time only one upper
wind observation was taken within its boundary 
and it was well to the rear of the active portion of 
the system. 

Examination of fig. 2b, which contains an ad
justed sea-level-pressure analysis, an analysis of 
rainfall in the hour preceding the time of the map, 
and surface wind reports (one barb = 5 kn), 
shows more clearly the features of system 410. 
The surface winds plotted within the boundary of 
the system are the basis for the streamline analysis 
in fig. 2a. The surface mesohigh corresponds to 
the divergence area, while the convergence and 
trough areas correspond to each other. The pres
ence of the two rainfall areas within its boundary . 
is further evidence of the activity of the system. 

The chart for 1700 CST (fig. 3) shows the con
tinued slow movement of the large-scale frontal 
system while Mesosystem 410 has moved more 
rapidly eastward and greatly increased in size. 
Within the two-hour interval since the previous 
map, the intensity of the system has decreased 
as evidenced by the decrease in the mesohigh, by 

FIG. 2b. Surface chart for 1500 CST 4 June 1953. 
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the decrease in the intensity of the wind shift along 
the leading edge of the system, and by the reduc
tion in size of the rainfall area. 

System 416, characterized by a small mesohigh 
with an intense pressure gradient, strong wind
shifts along its leading edge, and severe thunder
storms, appeared to originate from a point located 
just ahead of the surface frontal position at 1600 
CST. The initial location of the system was made 
possible through the rainfall analysis due to the 
greater density of precipitation stations. It 
should be stated that at 1500 CST several stations 
along the surface frontal position reported the 
buildup of clouds of the cumulus . and cumulus 
congestus types. 

Also of interest at this time is the rather ill
defined pressure trough located on the leading 
edge of Mesosystem 416 and oriented southwest
northeast. It was first noted at this time and was 
moving in a southeasterly direction at about 50 kn. 
There were no apparent changes in weather as
sociated with the passage of this system. 

At 2100 CST (fig. 4a and 4b) , Mesosystem 410 
is no longer detectable. At the same time, Meso
system 416 greatly intensified and spread over a 
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considerable area. System 416 has reached the 
mature stage and exhibits the following features : 
a well-developed high pressure; severe weather 
activity in a southwest-northeast band located 
just behind the pressure-surge line ; a well-defined 
low pressure ; and, in the surface wind field, a 
strong convergence area along the leading edge 
of the system and an equally pronounced diverg
ence area just behind this leading edge. 

One hour previously, at 2000 CST, and to the 
rear of the surface position of the cold front, Meso
system 420 was first detected through precipita
tion and pressure analysis. T hunderstorm activity 
was also indicated at that time. The charac
teristics of the system at this early stage con
sist of a high-pressure and divergence area at the 
center of the system with a resulting convergence 
area along the forward edge of the boundary. 

The trough line that was noted at 1700 CST 
has moved in a southeasterly direction and at 2100 
CST it passed Rantoul, Illinois. There were still 
no indications of clouds or other weather phenom
ena associated with this trough. However, in
spection of the Rantoul radiosonde and winds aloft 
observation taken at 2300 CST indicates a marked 

HIGH 

FIG. 3. Surface chart for 1700 CST 4 June 1953. 
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FIG. 4b. Surface chart for 2100 CST 4 June 1953. 
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shift in the wind direction at about the height of 
the moisture inversion. 

Fig. 5 shows the large-scale and medium-scale 
patterns at 2200 CST. System 416 is now moving 
into the Lake Michigan area and has grown con
siderably in size. It now consists of an intense 
high pressure, an intensifying low pressure and a 
large rain area. The location of the rain band 
seen just behind the leading edge of the system is 
based on indirect evidence because of the lack of 
precipitation stations in that area. The converg
ence and divergence regions, however, are well 
outlined by the wind field. 

Also at 2200 CST, radar data became available 
for the first time in the case study. Echoes are 
plotted on the charts and indicated in black with 
individual movement and direction shown. A 
general movement from the. west-southwest is 
noted with speeds ranging from 36 to 48 kn. 

System 420 is still in the formative stage with 
slight activity and a weak high-pressure and di
vergence area. At the same time, the fast mov
ing surface trough has continued its southeast
ward movement. 

BULLETIN AMERICAN METEOROLOGICAL SOCIETY 

At 0100 CST (fig. 6), the feature of greatest 
interest is the intense low-pressure system that 
has developed and is passing over Michigan. A 
fall in pressure of 6 mb in one hour followed by 
a more gradual recovery was experienced at 
Traverse City. Precipitation in the area ceased 
at about the time of the passage of the pressure 
minimum. It should be remembered when com
paring pressure and rainfall that the rainfall analy
sis is made from hourly amounts while the pres
sure analysis represents instantaneous values. 

System .420 has intensified and expanded into 
the area covered recently by System 416. This 
fact is well established by the wind-shift line along 
the leading edge of the system. The precipitation 
areas of the two systems appear to be merging. 
Echo velocities in the two systems are shown and 
range in magnitude from 35 to 45 kn. 

At 0200 CST (fig. 7), System 416 has con
tinued its movement and dissipation. At this time, 
the system consists almost entirely of a low
pressure area centered south of the Straits of 
Mackinac. The size of the rain area has decreased 
considerably since the previous hour. 

FIG. 5. Surface chart for 2200 CST 4 June 1953. 
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System 420 has moved southeast during the 
previous hour with an increase in its size. The 
mesohigh and mesolow located within the boundary 
of the system have intensified. The velocities of 
the individual echoes now show an increase in the 
direction of the mesosystem ranging from 31 kn 
for the most distant one to 44 kn for the closest 
nne. The severe-storm and precipitation area at 
this time is found almost entirely within the bound
:iry of System 420. 

Figs. 8a and 8b show the surface charts for 
0300 CST 5 June 1953. These charts again in
clude isobaric analysis and streamline analysis of 
the surface winds. Also included are temperature 
;i nd dew point curves, and winds aloft. 

Mesosystem 416 has continued to dissipate. Its 
forwa;rd boundary is very difficult to determine and 
is indicated in the pressure field by a weak trough. 
No jainfall is. appare_nt within its boundary except 
for that portion also occupied by System 420. 

System 420. which has continued to develop, is 
characterized by a well-organized and intense 
high-pressure area, a weak pressure trough lo
cated over northwestern Illinois, a marked wind 
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shift along its forward boundary and convergence 
of the surface wind field and, finally, widespread 
rainfall within its boundary. 

Unfortunately, upper-air observations are again 
missing in those regions where they would be of 
value in determining the three-dimensional struc
ture of the mesosystem. The winds aloft as re
ported by Milwaukee show a slight variation in 
direction with height, but, due to the distance be
tween the ·site bf the observation and the active 
portion of the system and to the small variation, 
no conclusions can be made. 

An important feature to note is that, in addi
tion to the winds aloft reports, information con
cerning the wind field between the reporting sta
tions is also available in the form of the echo 
velocities. It should be emphasized that an echo 
velocity corresponds to a vector mean of the winds 
through the cloud layer. An analysis of these 
velocities would indicate a maximum along the 
leading edge of the system. 

Figs. 9a and 9b show that Mesosystem 420 has 
begun to dissipate at 0900 CST. There are no 
signs of activity within its boundary. Surface 

FrG. 6. Surface chart for 0100 CST 5 June 1953. 
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winds shown in the two figures indicate a gradual 
return to the environmental flow, and at this 
time the only good indicators of the boundary of 
the system are temperatures and cloud observa
tions. 

Another system, 507, now two hours old, is lo
cated to the rear of the surface position of the 
front and is moving in a northeasterly direction. 
The surface wind is a very poor reference for the 
location of such a system as indicated by Brown 
[7]. Until the system reaches a mature stage of 
development, the surface winds usually represent 
the environmental wind field ; therefore, reference 
should be made to the pressure traces, weather 
observations, etc. 

The echo velocities seen in fig. 9b represent a 
picture of the wind flow in the field surrounding 
the mesosystems and show a reduction in speed 
when compared with those that were located near 
and within the mesosystems. 

4. Isochrones 

The relation between the mesosystems and the 
cold frontal system is made possible through ref-
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erence to fig. lOa and fig. lOb. These figures 
contain the isochrones of the boundaries of the 
mesosystems and of the cold front. Also included 
are the paths of the pressure-excess centers. 

In fig. lOa the isochrones of Mesosystem 416 
show that the system originated from a very small 
area lqcated about 25 mi ahead of the cold frontal 
position at 1600 CST. As the system developed, 
it expanded yery greatly in size and increased in 
speed from about 25 kn to 50 kn. The path and 
hourly positions of the pressure-excess center rep
resent a direction · and speed that should corre
spond closely with those of the mesosystem. How
ever, after 2100 CST the pressure deficit (or 
negative pressure eX:cess) began to grow in size and 
intensity and became the more predominant feature 
in the latter stages of the mesosystem. It should 
be noted that hourly pressure-excess charts were 
obtained by graphical subtraction of the smoothed 
analysis, representing the large-scale pressure pat
tern, from the hourly charts. 

Fig. lOb shows the isochrones of Mesosystem 
420 and the cold front. System 420 first appeared 
at the surface position . of the cold front at 2000 
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FIG. 7. Surface chart for 0200 CST S June 1953. 
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FIG. 9a. Upper-air observations taken at 0900 CST 5 June 1953. 
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CST with the formation of a pressure-excess area. 
The pressure excess then gradually grew in size as 
it moved away from the cold front in an east
southeast direction. At 2300 CST, an elongated 
excess-pressure area began to form and intensify 
to the .north of the initial excess pressure. At 
later stages it was not possible to distinguish be
tween the two; however, it appears that the 
southern pressure-excess diminished in intensity 
while the northern excess became more predomi
nant. In much the same manner as Mesosystem 
416, the pressure excess-center was predominant 
and described the movement of the system in its 
early stages while the pressure deficit became more 
predominant in the latter stages of the system. 

5. Warm trough 
.. 

In order to determine more fully the sequence of 
events concerning the pressure trough first noted 
at 1700 CST (fig. 3), a time section (fig. 11), of 
the upper-air observations taken at Rantoul from 
0300 CST 4 June to 2200 CST 5 June 1953 was 
constructed. The upper half of the diagram, upon 
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which the temperature and dew point curves are 
plotted, represents a modified Stiive diagram 
where isotherms have been tilted in such a manner 
that the portion of a sounding below the tropo
pause is portrayed as being nearly vertical. Time 
on the chart increases from right to left in order 
to give a space representation to systems whose 
motion contains a component from the west to 
the east. The diagram in the lower half of the 
figure is a z-t diagram and contains the winds
aloft reports, time variations of the height of se
lected pressure levels, surface winds, and weather. 

The more apparent features of the chart are the 
well-defined moisture inversion which shows a 
gradual lifting with time from the 850-mb level 
to the 700-mb level, the marked cyclonic shift of 
wind between 1500 to 2300 CST in the zone be
tween the 850- and 700-mb levels, and the dip in 
the heights of the pressure surfaces during the 
same "time interval. Similar features would be 
noted if we supposed that a relatively shallow 
warm trough was located at the height of the 
inversion. 
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FIG. lOa. Isochrones of cold front and Mesosystem 416 and paths of excess and deficit pressure. 
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6. Echoes and pressure surge line 

In a recent study, Katz (8) found that a great 
majority of rainstorms (defined as large aggre
gates of thunderstorm cells) moved with a com
ponent toward the right of the winds not only for 
layer means but also for individual levels as well. 
This deviation was ascribed to propagation. 

At the same time Newton [9], in a study of the 
effects of the environmental wind field on squall
line behavior, found that individual large rain
storms of the type associated with squall lines 
persisted for many hours ; in some cases they 
moved through regions where low-level moist 
air, with high wet-bulb potential temperature, 
was capped by a pronounced stable layer which 
would be expected to inhibit deep convection. On 
the basis of these findings it was suggested that, 
once a thunderstorm had formed, given pro
nounced vertical wind shear, interaction between 
the cloud and its environment would set up forces 
which would favor continued propagation of new 
convective cells in the neighborhood of the old 
cloud. 
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In the light of these results, it is of interest to 
examine in more detail the features of Mesosystem 
416 as it moved into the range of the radar. The 
pressure and wind features are shown in fig. 12a. 
The group movement of the echoes is indicated by 
the positions of the echoes at thirty-minute inter
vals. The echoes were most active at about 2200 
CST and the motion of the group is from the 
northwest. 

In fig. 12b the individual echoes and the pres
sure-surge line at 2200 CST are indicated. Re
calling fig. 1 it is reasonable to classify the 
echoes in three stages of development. As a re
sult, even though 'the individual echoes are moving 
in an east-northeast direction, the motion of the 
group in a southeast direction may be explained 
as the consequence of the . formation of new 
(dotted) echoes on the southeast edge of the 
group, the maturation (barred) of the echoes in 
the group, and the dissipation (solid) of the 
echoes on the northern edge. 

OHIO 

~ MESOSYSTE M BOUNOARY 

()-0 PRESSURE E XCESS PATH 

[}-0 PRESSURE DEFIC IT PATH 

FIG. lOb. Isochrones of cold front and Mesosystem 420 and paths of excess and deficit pressure. 
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7. Echo movement and mesosystems 

In order to summarize the relation between the 
radar echoes and mesosystems, fig. 13 was con
structed. The method of construction consisted 
of first making a careful analysis of the "un
disturbed" pressure field for each hour and then, 
by graphical subtraction, obtaining the "disturbed" 
pressure field. The mean zonal motion of the 
mesosystems was then determined and a time 
axis constructed with time increasing from east 
to west and the spacing between hours equal to 
the mean motion of the systems in one hour. A 
particular radius through the radar station was 
then chosen ( 350 deg) and segments equal to the 
mean motion for one hour were centered on this 
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radius. Within the segment for each hour, the 
excess-pressure and radar echoes observed at that 
hour were plotted and a smoothed analysis was 
then made of the excess pressure. 

The result represents a composite picture of 
the surface charts with respect to the radar station. 
It can be seen that the area of radar coverage ac
tually represents a small portion of the meso
systems. It is very interesting to note the corre
spondence between the two main bodies of echoes 
and the two excess-pressure cells located in the 
forward portions of the mesosystems. Also of 
interest is the apparent anticyclonic shear present 
as evidenced by the increase in velocity between 
the echoes to the south of the systems and those 
located inside their boundaries. The maximum 
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Frc. 11. Time section of upper-air observations at Rantoul, Illinois. 



552 

velocities in both cases are found very close to the 
forward edges of the systems. 

8. "Time-integrated" precipitation charts 

An attempt was made (fig. 14) to show the rela
tion between the accumulated rainfall that could 
be ascribed to a given mesosystem and the bound
ary of the mesosystem as outlined by the wind
shift line. In the upper left of the figure, iso
chrones illustrate the area covered by the meso
system ·at the time of its origin and during its 
subsequent movement and growth. An outstand
ing feature is the rapid growth of the system from 
almost a "point" to a widespread area in a matter 
of seven hours. 

The maximum winds following the surge line 
are plotted along the individual isochrones. The 
highest velocity reported was 48 mph from the 
northwest at Madison, Wisconsin. Along the 2000 
CST isochrone, the speeds and directions of move
ment of the system are indicated. These range 
from a northeasterly direction at 52 mph to a 
southeasterli direction at 33 mph. 

The remaining charts indicate the accumulated 
rainfall from 1700 to 2300 CST. In the case of 
the 1700 CST chart, the accumulated rainfall from 

JPIA 

.. 
Jo 1 '~ 1 

... Nll.U 

Frc. 12a. Expanded view of Mesosystem 416 at 2200 
CST 4 June 1953. · I sobars (solid lines) at one-millibar 
intervals, surface winds and the boundary (dotted line) 
of the mesosystem are shown. Echoes at thirty-minute 
intervals indicate group movement. 
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1500 to 1700 CST was analyzed. The analysis 
indicates that the accumulated amount lies well 
within the boundary of the system. 

9. Models 

On the basis of this and prior studies [ 4, 5, 6, 
and 7], it is possible to advance tentative descrip
tive models of three stages in the life of a meso
system. 

The formative stage is characterized by a small 
areal coverage (almost a "point'') , the organiza
tion of a pressure-surge line by a mesohigh with 
accompanying divergence of the surface wind field, 
the first appearance of thunderstorms and rain 
and, finally, by the difficulty of detection of the 
mesosystem in a regular network except by chance 
or by radar coverage. 

The mature stage is characterized by the rapid 
growth of the system in areal extent, the rapid 
increase in the magnitude and area of the meso
high, usually the appearance and increase in mag
nitude of a mesolow, a rapid drop in the surface 
temperature (sometimes mistaken for a cold 
front), a very distinct pressure-surge line with 
heavy rainshowers and thunderstorms and a 
marked wind-shift line and, finally, by surface 
winds that are strongly divergent in the high-pres-
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FIG. 12b. Pressure-surge line and echoes at 2200 CST 
4 June 1953. Echoes are indicated in three stages of 
development. 
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FIG. 13. Illustration of the interrelationship of radar echoes, mesosystems and excess 
pressure. 

sure area and convergent along the leading edge of 
the system. 

The dissipating stage is characterized by the 
continuation of the spreading of the system, the 
decrease in magnitude of the mesohigh and its 
eventual disappearance, the continued growth of 
the mesolow in size with a gradual decrease in 
the magnitude of the pressure deficit and, finally, 
by the transition from heavy showers and thun
derstorms to a more widespread light rain which 
in turn begins to dissipate. 

10. Conclusions 

In conclusion, it has been shown that it is 
feasible to apply meso-techniques to the regular 
Weather Bureau observational network. It has 
also been shown that when severe storms occur it 
is possible to delineate the .area that they cover, fol
low their movement and, in general, determine 
their life history to such an extent that synoptic 
models can be developed. The availability of 
rainfall data from the more-dense hydrologic net
work greatly aids in the analysis in the initial 
hours , of development and makes it possible to lo
cate the systems almost from the "point" of their 
origin. 

The value of radar as a tool in mesoanalysis is 
partially illustrated in this case. Unfortunately, 
the mesosystems were at their most intense stage 
of development outside the range of the radar, 
and at no time was a mesosystem fully covered 

by radar. However, the radar data were very 
useful in indicating the relation between the vec
tors of the surge line and echo movement. Also 
of importance was the manner in which the varia
tion of the echo velocities was represented on the 
approach of the mesosystem. 

Another point clearly revealed in this study 
and of common knowledge and difficulty to the 
analyst is the manner in which a severe weather 
system obscures the large-scale frontal features. 
It is felt that, upon reference to the techniques of 
mesoanalysis and to the models proposed, analyses 
that correspond more closely to physical reality 
will be forthcoming. 
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