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ABSTRACT

Nearly instantaneous precipitation rates have been measured in several
locations to develop point frequencies of occurrence of 1-minute rates. These
are tabulated by months for about one year of data from locations in Florida,
North Carolina, New Jersey, Alaska, and the Marshall Islands. Four-minute
rain rates are tabulated for a very limited sample of data from Bogor, Indonesia.

Similar data for shorter periods of time have been derived for Flagstaff,
Arizona, and Fort Sherman, Canal Zone. A four-year average table of frequencies
has been derived for the summer months at a location near Tombstone, Arizona.
Tables of 4-minute rates are included for three locations in Vietnam.

Two-minute average frequencies along lines of raingages have been tabulated
for England and central Florida.
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INTRODUCTION

The purpose of this research project has been to define the frequencies
of occurrence of instantaneous rainfall rates for a wide variety of rain
climates of the world. This was to be done for both point locations and for
average rates along lines.

Such data are useful when selecting microwave frequencies and power
levels for radars, ground and satellite communication systems, etc. These
data are also important in the design of super-sonic vehicles, since the
rate of erosion of the vehicles by precipitation particles is related directly
to rainfall rates.

Knowledge of the amount of precipitation that fell in a 6-hour period
tells little about how rainfall rates were distributed within that period.
High rates lasting for short times are lost iIn the relatively long period
rainfall amounts, and these can only be detected in short periods (minutes).

Early in this study it was determined that a one-minute interval was
about as short a period for which a rainfall rate could be obtained from
raingages with a reasonable degree of confidence. Such a 1-minute rate could
only be ascertained from the best records available. Therefore, l-minute
rates have been calculated for locales where data existed, and these are
defined to be "iInstantaneous™ rates. There are some indications that if
rates could be accurately determined for periods of less than one minute,
the frequencies of these rates would not be significantly different than the
frequencies of the I-minute rates.

DATA AND INSTRUMENTATION

At the start of the contract period, the data known to be available
and suitable for calculating l-minute rates were about one year of raingage
data from each of six of the locations where the gages had been operated in
conjunction with raindrop-size studies sponsored by the U. S. Army, (Stout,
et al., 1968). These locations are Miami, Florida; Bogor, Indonesia; Majuro
Atoll, Marshall Islands; Woody Island, Alaska (hear Kodiak); Franklin, North
Carolina; and Island Beach, New Jersey. Similar data for shorter periods of
operation were available for Flagstaff, Arizona, and for Fort Sherman, Canal
Zone; these data were also obtained under sponsorship of the U. S. Army.

The same type of recording raingage was used at all the locations mentioned
above. This type of weighing-bucket precipitation gage has been used by the
National Weather Service since 1945. It is a Fergusson type gage, manufactured
by Bendix-Friez as its Model No. 775-B. As used in the collection of these data,
this gage was equipped with a 12.648-in diameter receiver which drained through
a 5/16-in diameter hole into the bucket. Recording was on an 11.5-in chart on



a clock clinder geared to rotate once each 6 hours. Precipitation was
recorded on a vertical scale from O to 2.40 in with a single upward traverse
of the chart, at which point reversal occurred and another 2.40 in of
precipitation was recorded with a downward traverse. On the charts from this
gage, 1 minute is equivalent to 0.8 mm of chart travel, and 2.5 mm of chart .
height is equivalent to 1.0 mm of precipitation.

Other rainfall data have been obtained during the period of the contract
and these data have been recorded on a variety of gages. These data are from
three stations in South Vietnam; two networks of gages in England; selected
gages in the Walnut Gulch Network operated by the Agricultural Research Service
near Tombstone, Arizona; and the raingage records from the Florida portion of
the Thunderstorm Project operated in the summer of 1946, (Byers and Braham, 1949).
Further discussion of the instrumentation at these locations will be found In a
later section of this report.

GENERAL ANALYSIS PROCEDURES

Although variations in the analytical procedure have been necessary
because of the differing forms of the original data, basically similar procedures
have been used for much of the data. For all the locations involved with the
Army sponsored work, the original raingage charts were used. For other locations,
microfilm or reproduced copies of the original charts were used. For the
British data, already tabulated 2-minute accumulations were used. Cumulative
frequency distributions of precipitation rates have been prepared for each
location. These are Tables 1 through 23 in the Appendix.

For most of the data, the First step in the analysis was to digitize the
records. Where original charts were used, and for some locations where data
were obtained from reproduced copies, this digitization was done on an Auto-trol
model 3200 digitizer. This equipment measures the chart trace to the nearest
1-thousandths of an inch on both X and Y axes. The coordinates of each measured
point are punched semi-automatically into punch cards.

Another digitizer, the OSCAR Model F, was used for all records on
microfilm, since it has a projector that permits measurement from an enlarged
projected image. The scaling on this equipment is variable, and was adjusted
to permit the highest accuracy permitted by the size of the projected image.
Although the precision of the measurements for this equipment is generally a
slight bit less than from the Auto-trol, it is believed to be quite sufficient.

The digitized data on punch cards were then processed by computer.
Various routine corrections were made for the tilt of the chart on the digitizer
and to rectify the curvilinear scales of some of the charts. Then rates were
calculated from the corrected measured points. Linear interpolation was made
between the measured points. Precipitation rates were generally calculated for
each 1-minute interval during precipitation periods. The Vietnamese data were
judged suitable for no shorter than 4-minute intervals and, as previously
indicated, the British data were supplied to us as 2-minute digitized accumulations.



In all cases, the precipitation rates were expressed In units of mm/min.
These rates can, of course, be converted to the more familiar units of mm/hr
by a multiplication by 60, or to in/hr by a multiplication by a factor of
60/25.4 or 2.36.

The computer then counted the rate calculations within each class
interval. The class intervals were set up on a logarithmic basis, with 10
intervals to each decade, or order of magnitude, of the rates. Generally,
all rates of less than 0.0042 mm/min (or 0.01 in/hr) were considered to be
no rain, so the threshold of the lowest class interval was set at 0.0042 mm/min.
The distribution of rates was then summed to produce a cumulative distribution,
which was then divided by the number of minutes of usable gage operation in
the sample to get a cumulative frequency distribution in terms of the percent
of time that the rate equalled or exceeded the indicated threshold rate. Only
with the British data was It necessary to express the results in terms of
percent of rain time, rather than as percent of total time, because of a lack
of knowledge of the total operating time represented by the set of data
analyzed.

FURTHER DISCUSSION OF DATA AND ANALYSES BY LOCATIONS

General features of the data and analysis procedures have been discussed
above. This section will describe the location of each gage from which data
were obtained and explain any unique features of the data. Throughout this
section, the Bendix-Friez 775-B weighing-bucket recording precipitation gage,
as described in the "Data and Instrumentation” section of this report, will
be referred to as simply the "weighing-bucket gage'.

Miami, Florida

The weighing-bucket gage referred to as "Miami' was actually located
at the sewage disposal plant in Coral Gables, Florida, within the Greater
Miami area. The geographical coordinates of the location are 25° 45" north
latitude and 80° 19" west longitude.

The gage was operated and maintained by personnel from the University
of Miami at Coral Gables, Florida, from August 7, 1957 to August 18, 1958.
A total of 504,372 minutes of usable data were obtained (625,600 minutes are
equivalent to 365 days). Some rain was missed because of equipment problems.
The largest gap in the data was from May 23 to June 2, 1958. The very heavy
rains on May 23 caused flooding which resulted in the clock mechanism of the
gage being submerged under water, rendering it inoperative until repairs could
be made.

The 1-minute rainfall rate frequencies for Miami are tabulated in Table 1.
As shown in "the table, rainfall rates at Miami can be quite high. One rate was



found to be iIn excess of 3.98 mm/min (9.39 in/hr). The only other locations
studied having rates as high are the tropical locations of the Canal Zone and
Bogor, Indonesia. The percent of time that the rate exceeds 0.0042 mm/min

is relatively low at only 2.57 percent for the annual frequency table.

Majuro Atoll, Marshall Islands

A weighing-bucket gage was installed and operated on the Majuro Atoll
of the Marshall Islands during the period of April 15, 1959 to April 30, 1960.
The gage was located at the U. S. Weather Bureau station at the city of Majuro
which is located on the southeastern end of the Majuro Atoll. This atoll is
a ring of islands surrounding a lagoon about 35 km long and about 6.4 km wide.
Dalap Island, on which the gage was located, is oriented roughly east-west.
The gage was installed at an elevation of 10 feet above sea level, at 7° 05*
north latitude and 171° 23" east longitude.

The gage was operated by U. S. Weather Bureau personnel. A total of
462,227 minutes of usable data were recorded out of a possible 548,435 minutes.
The missing data was mostly due to failures of the clock. These outages
appeared to be random, and not likely to seriously influence the rate frequencies
derived (Table 2). The data for January through March are from the year 1960.
May through December are from 1959, and April is a combination of data from
the two years.

The highest rates that occurred during the year of operations at Majuro
were above 3.16 mm/min; however, such rates occurred only 0.00065 percent of
the time. Rates exceeding 0.0042 mm/min occurred 5.53 percent of the time on
an annual basis. This is more than twice the similar frequency of Miami.

Woody Island, Alaska

Woody Island is a small island, located 3 miles east of the city of
Kodiak, in the Chiniak Bay of the Gulf of Alaska. The gage was located on the
east coast of the island, at the top of a 50 foot cliff. The geographical
coordinates of the location are 57° 47 north latitude and 150° 20" west
longitude.

The gage at Woody Island was operated by personnel of the Federal
Aviation Administration navigational facility on the island. The gage was
operated from October 18, 1959 to August 15, 1960. During this period, the
largest periods of missing data were slightly more than one day in October
and a little less than a day in July. Of course, as indicated by the operation
dates above, no data were obtained for the month of September.

Since this gage was located on the southern edge of Alaska, more of the
precipitation was in liquid form than might be expected at a location so far
north. Even so, the records of the winter months included some snow and



freezing rain. In many cases, this frozen and freezing precipitation
collected in the upper portions of the gage and was recorded only as it was
melted by warmer temperatures, or sometimes by warmth and by rain. In these

cases, the rates calculated are ficticious. Since all the 64 mm of
precipitation in March were involved In such problems, no frequency table
has been presented for this month. Other winter months are likely to have
some reduction in reliability due to these problems.

In examining the frequencies of 1-minute rates (Table 3), the most
remarkable characteristic is the very large percentage of rain time above
0.0042 mm/min. The "all data'" percentage is 12.1 percent, and for November
it is almost 20 percent of the time. The maximum rates are low; the highest
observed being less than 0.63 mm/min. In general, this location has long
hours of light precipitation.

Franklin, North Carolina

The actual location of this weighing-bucket gage was 11 miles
south-southwest of Franklin, North Carolina, within the grounds of the Coweeta
Hydrologic Laboratory of the U. S. Forest Service, on the eastern slopes of
the Appalachian Mountains. The gage was at an elevation of 4460 feet above
mean sea level, at a saddle formation known as Mooney Gap. The land slopes
upward from this site to nearby peaks of about 5000 feet on the southeast, west,
and northwest. More specifically, the gage site was at 35° 1* 55" north latitude
and 83° 28" 2" west longitude.

The weighing-bucket gage at this site was the same as the others
previously described except that it was surrounded by a "‘Shasta 111" windshield
to reduce the effects of wind on the collection efficiency (Warnick, 1956).

The gage was serviced by personnel of the Coweeta Laboratory from the
beginning of December 1960 through April 3, 1962. This site was chosen because
of i1ts high total annual rainfall. Coweeta Laboratory, gage No. 8 recorded
a 23-year annual mean rainfall of 2358.9 mm (92.9 inches). During the 16
months of operation at Mooney Gap, 3106.6 mm were recorded. After adjusting
for missing data and normalizing to an annual basis, this becomes 2535.4 mm,
176.5 mm more than the 23-year normal. Several months had greater than normal
precipitation, but September and October rainfalls were much below normal.

The period of operation included a total of 703,390 minutes. OF this
time, 643,440 minutes were successfully recorded. Most of the non-operational
time occurred in the winter months of December, January, and February. Much
of the precipitation during these months was snow. Where the trace was noted
to be due to melting snow, such data were discarded, and a suitable adjustment
was made to the operation time. Also, since the site was remote from the
laboratory headquarters, it was sometimes difficult to visit the gage during
adverse winter weather®. This resulted in some lost data due to clock stoppage.
Overall, the winter data must be considered of much poorer quality than the data
from other seasons.



The 1-minute rate frequencies for Franklin, North Carolina, are in
Table 4. Note that the operational period covers December through March for
two years, and the frequency tables for these months are the mean of the two
years.

The annual frequency (which includes all the data for 16 months) shows
a relatively high frequency of precipitation of 7.22 percent. The maximum
rate is not excessive. The high annual total precipitation results more from
high frequencies of precipitation, rather than from very high rates.

Island Beach, New Jersey

The weighing-bucket gage at Island Beach State Park was also equipped
with a Shasta 111 windshield, as was the gage in North Carolina. This gage
was located on the Atlantic beach within the park which is on a narrow peninsula
between the Atlantic Ocean and the Barnegat Bay, about 63 miles south of New
York City, at 39° 52" north latitude and 74° 5% west longitude.

The gage was installed in the fall of 1960 but good continuous data was
not obtained until May 24, 1961. This gage was serviced from this time through
May 24, 1962 by a local school teacher hired for this work by the Water Survey.
During the year of operation, the only missed operations were in May and June,
where In each month a small amount of data was lost due to gage malfunctions.
During the winter months, some snow is included in the data. Snow was not as
much of a problem here as it was in Alaska and North Carolina.

The frequencies of 1-minute rates for Island Beach are to be found in
Table 5. This table shows, not surprisingly, that the highest rates occurred
during the summer months but the highest percentages of rain time greater
than 0.0042 mm/min are in the winter.

Bogor, Indonesia

A weighing-bucket gage was installed at the University of Indonesia in
Bogor from October 31, 1959 to April 11, 1961. Bogor is located on the Island
of Java, about 48 km south of Djakarta, at 6° 30" south latitude and 106° 48"
east longitude. A plain slopes gently upward from the Java Sea at Djakarta to
Bogor, which is at an elevation of about 260 m, but mountain peaks of 2 to 3
km are only 16 km south of Bogor.

Several difficulties encountered in the operation at Bogor result in
this data being the poorest and most unreliable of all the data presented in
this report. The gage was operated by the staff and students of the Department
of Climatology of the University of Indonesia. These people were not at all
familiar with the operation of the weighing-bucket gage sent to them. They
had only our written instructions, which were not always understood sufficiently
well_. When the gage malfunctioned, it was always slow to be repaired.



At least In the early months of the operations, a chart was put on the
gage only when rain was expected. Thus, much of the time with no rain was not
documented, and almost certainly, rain was missed due to the gage not being
ready. The total operation time of this gage iIs much less than the real time
elapsed, and there are strong suspicions that this non-operation time is
somewhat biased as to the part of it during which no rain fell.

During some of the periods of equipment failure, we were supplied with
copies of records from a Hillman gage operated nearby. This float-type gage
recorded on a 24-hour chart, suitable for calculating rates for intervals no
shorter then four minutes. These rates are combined with the weighing-bucket
gage rates in the table of 4-minute rate frequencies in Table 6. It can be
seen that the operation times are much less than they should be (43200 minutes
in a 30 day month, or 44640 for a 31 day month). Overall, only about 23
percent of possible time was operational, even with the addition of the Hillman
gage data.

The data from Bogor are valid as an indication that certain rates did
occur there, but do not show with any confidence the percent of time that these
rates occurred. This table, Table 6, should be used with extreme caution, if
at all, In any further analyses.

Flagstaff, Arizona

A small network of recording and non-recording railngages was operated
during the summer rain months of 1967 in the Fort Valley Experimental Forest.
This location is at an elevation of about 2.2 km, about 11 km northwest of
Flagstaff, Arizona. The San Francisco Peaks nearby are responsible for
considerable thunderstorm activity In the summer. Unfortunately, the recording
precipitation gages for this project arrived late from the manufacturer, and
were not installed until July 20, after the rainy period had already begun.
Only the period from July 20 to August 21 was recorded by the recording gages.

The weighing-bucket gages used at Flagstaff were of the newer Fergusson
pattern, Model 5-780, manufactured by the Belfort Instrument Company. Five of
these gages, which are identical in operation to the previously described
weighing-buckets gage, were installed with one at Fort Valley and four others
each 3/4 mile north, east, south, and west of Fort Valley. This network was
near 35° 14" north latitude and 111° 45" west longitude.

Table 7 shows the frequencies of rates for this 1-month sample at Fort
Valley. In the same table is an average frequency distribution for all five
gages of the network. There are only very slight differences between these
tables; the 5-gage average may be worthy of greater confidence, since it contains
five times as much data, which would reduce the effects of local variability
in the rainfall.

Panama Canal Zone

Weilghing-bucket gages were operated during the summer and fall of 1968
at Fort Sherman, Canal Zone, in association with the operation of a raindrop



camera as a part of a series of tests conducted by the Frankford Arsenal,

U. S. Army. The first location was at the Pina artillery range from June 24
until July 19. This location is at an elevation of about 100 feet near the
west shore of Gatun lake at 9° 14" north latitude and 79° 57" west longitude.
A gage was operated at a location known as Battery Mackenzie from July 26
until October 3. This location iIs very near the Caribbean Sea at 9° 21" north
latitude and 79° 59* west longitude. From November 1 to November 21, a gage
was operated in a jungle clearing near the Chagres River about 2.4 km from

the Caribbean. This clearing was part of a temporary artillery range known

to the personnel iInvolved with the tests there as the Chagres Range. This
gage location was very near 9° 197 north latitude and 79° 59.5" west longitude.
All three locations are quite near each other within that portion of the

Canal Zone that lies between Gatun Lake and the Caribbean Sea and southwest
of Limon Bay and the Panama Canal.

The periods during which these gages were iIn operation include much of
the rainy half of the year In that region. The half-year from December to
June Is quite dry on the Caribbean side of the Isthmuth of Panama. The average
total rainfall at Colon, Panama (Nelson, 1968) is 95.1 inches for June through
November and only 34.7 inches for December through May. The total for January
through April is only 10.5 inches.

The tables of frequencies of rainfall rates are in Table 8. The portion
of this table headed "All data™ is the average of the data from the three
locations. It is probably the best estimate of frequencies for the wet half
of the year. Frequencies for the dry portion of the year would be much smaller.

Vietnam

Microfillms of raingage charts from three locations in South Vietnam were
provided by the U. S. Air Force. It appears from the charts that the gages
used were of a float-type siphoning gage. The chart®s rotation was once per
24 hours.

The record available from Tan Son Nhut Alrport near Saigon was from
January 1964 through December 1964 with no apparent missing data. The record
available from Danang was from January 1963 through February 1964; however,
six days were missing in December, 1963. Data was obtained for Pleiku for
all of 1963 except November and for the year 1965 except that January, June,
July, September, and November are missing. For November, 1963 the raingage
charts were missing; however, a summary sheet was available which showed that
the total rain for the month was only 10.6 mm and the total rain time was
only 2.9 hours, or 0.4 percent of the month.

In the analysis of these data to derive the frequencies of rates in
Tables 9, 10, and 11, the rate iInterval was restricted to four minutes because
of the 24-hour period of rotation of the charts. The data was digitized on
the Auto-trol from prints made from the microfilm. For locations where more
than one year of data was available for any month, both years were used. Such



cases can be identified in the tables as those showing more than the usual
43200 or 44640 minutes of operation time. The "annual®™ column is actually
a calculation for all the data available, somewhat more than one year for
Pleiku and Danang. In the annual table for Pleiku, November has been
considered as having no rain, but a complete record. Since evidence exists
that shows this month to have rain only for 0.4 percent of the time, less
error is made in the annual table this way than if the month had been
considered missing.

All the three gages from Vietnam show a very definite seasonal trend, as
would be expected with the monsoons of that region. Both Saigon and Pleiku have
a dry season from December through April, while Danang is dry from March to
July. The percentage of rain occurrence is greatest for any one month at Pleiku,
where it rained at rates greater than 0.0042 mm/min for 17.2 percent of the
time in September. The same station recorded no rain in January. The maximum
rates might have been greater if 1-minute rates could have been measured. It
has been noticed that the Saigon annual 4-minute frequency distribution is
almost identical to a 4-minute frequency from the Miami, Florida data. The
seasonal variations are very different, however.

Walnut Gulch, Arizona

The Walnut Gulch experimental watershed is located near Tombstone, in
the southeastern corner of Arizona. It is operated by the Agricultural Research
Service of the U. S. Department of Agriculture (Kincaid, et al., 1966). This
network of gages is in a semiarid region which has its peak rainfall in the
summer. The climatological records from Tucson, about 60 miles northwest of
the network (U. S. Weather Bureau, 1969), show a normal annual rainfall of 11.00
inches, with only three months, July, August, and September having more than
1.00 inch per month. The maximum monthly rainfall is 2.88 inches iIn August,
while the largest number of days with rain is in July, with 11 days normally
having 0.01 inch or more.

In such an semiarid region, it is of even greater importance than at
wetter regions to have a long record of rainfall data. Copies of charts were
obtained for the four years of 1960 through 1963. Records for gages 2, 22, 41,
and 61 were obtained, since these gages were operated in an open-scale way
similar to the other weighing-bucket gages previously described. The gages
were operated from sometime in June to October or November of each year. By
choosing for each month the gage with the least operational difficulties, it
was possible to put together a complete four-year record for the months of
July, August, and September. For October, two years were complete, but two
of the years each had only a little over a week of operation. The data for
June and November were inadequate for a reasonably reliable analysis. It is
believed that this use of the four gages interchangeably is justified, since
all are of the same type and the maximum spacing between gages was less than
nine miles.

The frequencies of 1-minute rainfall rates are in Table 12. These are
all 4-year averages. The maximum frequency of rain is in July, but this maximum
is only 1.23 percent. The highest rate, above 3.16 mm/min, occurs in August.
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This is 1In agreement with the long term climate at Tucson. Apparently,
the relatively high total rainfall in August is caused by a greater frequency
of high rates, rather than by a larger total rain time.

Since the Tucson normals show that all the months not tabulated here
have less than one inch of rain and not more than four days of measurable rain,
the rain-rate frequencies for these months should not be much In excess of
those shown here for September.

Florida Thunderstorm Project Data

A network of 55 weighing-bucket gages was operated near Orlando, Florida,
during the summer of 1946 as a part of the Thunderstorm Project (Byers and
Braham, 1949). The network was approximately rectangular, with the long axis
lying east-west (see Figure 1) . The center of the network was within the town
of St. Cloud, near 28° 15" north latitude and 81° 15" west longitude. The
raingage charts from these gages were obtained on microfilm from the National
Weather Records Center for the period of operations, May 19, 1946 through
September 20, 1946. Since the gages were serviced daily, the records are of
generally high quality.

Two lines of gages were chosen from the Florida network for analysis. A
line from gage 2 to gage 40, oriented roughly from the northwest to the southeast,
contained 14 gages and had a length of 13.35 miles. A shorter north-south
line had seven gages and a length of 6.23 miles. Also analyzed was a short
line consisting of the six middle gages of the NW-SE line. This. line had a
length of 5.94 miles, making It comparable in length to the N-S line.

For each of these three lines, 2-minute rates were used to derive
"line-average™ rates. Although the gages were of the same type from which we
have generally calculated 1l-minute rates, timing inaccuracies between gages
in a line necessitate the use of a longer rate period for line averages. In
calculating these line averages, the rate at any gage was considered to remain
constant over half of the distance to the adjacent gages on either side,
except that for the end gages, the length assigned extended only to the end
gage. When a gage had a missing record, its length was divided between its
adjacent gages. When two or more adjacent gages were missing, the rate was
discarded and the operation time reduced accordingly. Since rain often
occurs over only a portion of the lines, the average rates are significant to
lower rates than the 0.0042 mm/min used as a cut-off value for most of the
single gage analyses. The frequencies for the short north-south line (gages
34 to 52) are in Table 13. Similarly, Table 14 contains the frequencies of
average rates for the long northwest-southeast line (gages 2 to 40) and
Table 15 the short northwest-southeast line (gages 23 to 42). Single gage
frequencies have been calculated for gage 32 near the center of the network.
Frequencies of 1-minute rates are in Table 16, and 2-minute frequencies are
in Table 17.

These tables show that similar length lines have similar rate freqguencies,
regardless of the line"s direction. This is likely due to the generally air
mass type of showers in Florida during the summer. It is expected that In more
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northern areas, where many lines of showers occur parallel to a front, a

line of gages in the same orientation as the average position of cold fronts
would have a higher occurrence of high average rates than would a line of gages
perpendicular to the mean frontal orientation.

On Figure 2 are plotted the 2-minute rate frequencies for the single
gage, the short (6.94 mile) portion of the northwest-southeast line, and the
long (13.35 miles) line. The general effects of the length of the lines can
be seen. The very high rates are seen to occur most often at a single gage.
Since the high rates are likely to be of small area, linear arrays are likely
to. include large areas of low or zero rain rates, thus reducing the line
average. At low rates, the frequency of occurrence iIs greater for the lines.
This same information is presented In another form in Figure 3. This family
of curves has been interpolated from the data of Figure 2. It is more
convenient for finding the percent of time that an average rate is exceeded
for any length of line up to 13 miles. Of course, these curves only apply
strictly to central Florida; however, similar changes with line length can be
expected in other locations.

British Network Data

Tabulated 2-minute accumulations of rainfall have been obtained from two
networks in England, one near Cardington and the other near Winchcombe. The
instrument used was the Dines Tilting-Siphon Rain Recorder, fitted with an
open-scale strip chart mechanism in place of the standard daily drum. This
mechanism was electrically driven by an a-c motor at Cardington and by a crystal
controlled battery driven motor at Winchcombe. Both of these motors drive the
chart at the speed of 5 1/2 in/hr. The gage is fitted with an 11.31 in diameter
collector, and 10 mm of chart indication is produced for 1 mm of rain.

These networks were operated by the British Meteorological Office.
Operation of these gages was not possible during most of the winter months.
The Cardington data are from the years 1957 through 1962, but for each year
the starting and ending dates are variable, so that there is generally six
years of data for the mid-summer months, but less for the months in early
spring or in the fall. Similar shortages occur in the data from near Winchcombe,
taken in the years 1962 through 1967.

Both of these data sets are also limited by the fact that data were
included only when some gage within the network measured at least 0.5 mm in a
2-minute interval. Because of this problem, the data in Tables 18 through 23
have been presented as percentages of rain time rather than the usual percentage
of total time, where the rain time is defined to be the time that any gage in
the line had 0.5 mm or more rain in 2 minutes. Since the data tabulations, as
received, were quantized to the nearest 0.01 mm per 2-minute interval, the rates
in mm/min are quantized to the nearest 0.005 mm. This results in some empty class
intervals at the low rate end of the cumulative frequency distributions for
single gages.
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The lines of gages used are shown in Figure 4 for the Cardington network
and in Figure 5 for the Winchcombe network. The Cardington lines both use five
gages. The northeast-southwest line, line I, is 5.27 km in length and the
northwest-southeast line, line 11, is 3.87 km. At Winchcombe, the nearly
north-south 6-gage line, line 1, is 3.98 km long, and the northeast-southwest
line of 8 gages, line 11, iIs 6.36 km.

The line averages were calculated as described above for the Florida
data. The line frequencies for the Cardington lines are in Tables 18 and 19.
A single gage frequency for gage C2 near the intersection of the lines is in
Table 20. For Winchcombe, line frequencies are in Tables 21 and 22, and a
single gage frequency for gage 10 is in Table 23. The operation times indicated
on these tables are times with non-zero rates. Since the frequencies are iIn
percent of operation time with non-zero rates, all the tables show 100 percent
at the lowest rate tabulated.

The general features of these line data for months where there are
sufficient data are similar to those described for the Florida data.

SUMMARY AND CONCLUSIONS

The principle result of this research is the set of tables of
instantaneous (or at least very short-period) precipitation rate frequencies
presented in the Appendix. Although most of the tables represent only a
year or less of data, this is a more extensive collection of such data than
has been known to this time. Some of the tables, particularly those with
the shorter operational times, should be used with caution. Nevertheless,
these tables should be useful in estimating the probabilities of encountering
various precipitation rates in a variety of climatic regions.

Further analysis of these data are being made by personnel of the Air
Force Cambridge Research Laboratories. A preliminary report (Lenhard, Cole,
and Sissenwine, 1971) described models that relate precipitation rate
frequencies to commonly available climatological parameters.

Research is continuing In this area under AFCRL Contract No. F19628-71-C-0052.
Some excellent records have been located in France and England, and records
suitable for calculation of 4-minute rates are available from Israel and Germany.
Three years of record have now been collected at Urbana, Illinois, on an
open-scale weighing-bucket gage. These data, and others, will be analyzed and
presented in the reports of Contract C-0052.
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Table 1. Frequencies of 1-Minute Precipitation Rates Measured at Miami,
Florida from August 1957 to August 1958

THRESHDLD PERLCENT NF TIME THAT RATE 15 GREATER THAM THRESHOLD
RATE
{MM/HN) ANN AL JAN FE£B MAR APR Ray JuN
T+Q4F+00 0.COE+00 0. NOE + 00 0, 00F+00 Q. GNE+ON 0. 00F +00 0.00E+00 0. OOF +00
6. 31E+DO 0. 00E+00 0. 0NE+00 0. 00E+00 0.00E+D0Q 0.00E+DQ 0.00E+00 0, GDE +0D
S.01E+00 DLODE+DD 3. OOE +00 0, 00E+«DO 0. G0E+D0 0.00E+00 ~0.ONDE+D0 0. 00E+00
3.98E+00 1 .9KE=0k 0.00E+00 0.Q0E+DO 2.29E=-03 0.00£+00 0.00E +N0 N.00E+DQ
3.16E+00 1.19E=03 0. NOE+DO 0.0NE+DO . buBAE~03 0. O0E+00 Q. 00E +D0O 2.87E=-03
2.51E+00 3,17F-03 0. 00E+00 0, 00E+00 1.40E-02 DLO00E+00 3.0HE-03 1.1SE-02
2. 0NE+ 00 1. D5E=02 0, ONE+00 O OO0 + D0 2.52E~02 0. F+00 1485E~02 3L H4E=02
I«58E+ 00 2.12E-02 0. 00E+00 0.00E+0D 3, 44E-02 Z2+31E~03 4.62E-02 5.45E-02
1=26E+00 3.53F=-02 O, O0E+00 0, ONE+Q0 5.04E-D2 4, 63E=-03 8.31E-02 8.03E=02
1 +00F+00 5.73E~-02 0. CUE+OND 0.00E+00 5, T3E-02 f.O8E=03 1.4B8E=01 1.,15E=01
T+94E=-0L 9,30E~D2 0. ODE+00 0. NDE+00 6.656-02 9.2HE-03 2.68E-01 1.636-0}
&.31E=-01 1.19€=01 O, DOE+00 O, 00E+00 6.0AE-02 1.62E~02 3+51E-01 1.98E-01L
S.01E-01 1.54E-01 4 9T7E =03 4.0965E-03 8.,02E-~-02 1.42E~02 4. TTE-OL 2.55E—01
3.98E-01 1+94E-01 2o RGE-N2 9.92E-03 B.94E-02 2.55E-02 5.91E-01 G ANE-OL
3.16E~01 - 2+3RE-01 A GBE=0F 1.49F-02 1.N3E=0]1 2.456=02 T.20E-01 F.I0E=01
2.51E=01 2 .83E=01 T 21E-02 Z2+T3E-02 1.156-01 3.01E~-02 A.S2E~N] 4.19E~01
2.00F~01 3.39E-01 1.02F-01 4.9AE-02 1.12E~01 3.7T0E=02 1.09E+00 & 65601
1.50E-01 425E~1 2. 14E=01 1.0ZE=01 - 2.93E-01 4. 17E-02 1.31E+00 5.456-01
L.26F-01 S5+ 30E-01 5.99E~01 1. FTE-DL 4,08E-01 5.32E-02 1 .SAE +00 &L 1TE=-01
T.QOE=01 Ga6hE-01 H.h3E-01 1.49E-01 b4 19E=01 £.56E=02 2.05E+00 H.6BE-OD]
T+94E~02 8.05E-01 1.08F+00 L.7T1E-01 7.70E-01 Pt RE-01 2+49E +DO T.37E-01
b.3VE~Q2 (9L THE-DY 1.64F+0N L.84E-01 FLA4E-01 1, 4b4E=-D1 2 +B2E+00 R.23E=01
S.01E~D2. 1.14E+00 24 10E+00 1.91E=N1 1.06E+00 1,97E~O1L 3.26E+00 R.H9E=0]1
ILGAE=02 1 34E+00 2. TRE+ 00 3.52€-01 1.37E+0D 2.36E=01 3626400 1.03E+Q0
316602 1.53E+00 3. 62E+00 3,060FE-01 1.67E+00 2.69E-01 & ,04E 400 1-11E+00
. 2.51E-02 1.71F+00 L O2E+0N 4.B5E-01 1. 98F+00 2. THE-O1 fr  25E+00 1.22E+00
2.Q0F-02 1.90E+00 4, ROE +00 L. ASE-D 2. POES QD 3.36E-01 4SRN0 1.31E+00
1+5AE-02 2 JOSE+00 S.54F+00 5.45F-01 2.32E+00 3.66F=01 R SHE+ND L.H&E+0D
1.246E-02 2. 16F+00 &.03E+00 6. 27F-01 24 HHE+ 00 3.66FE=01 %.TDE +00 L.50F+00
Lo (HIE-O2 2 +2 TEHDG 6. 34FE+D0 &.27E-01 2+ 64E 400 3.A0E-0O1L 4 R2E+DG 1.58E+00
FouE~03 2439F+00 H.THEFDN T 6.2TE-0L 2. TE+ON 4.07TE=-01 & u DHF 400 1.64FE+00
&.3YFE-D3 2 «45SE+00 6 .ASF+D0 6.30E~01 2.B3E+DO &.NTE-01 5 +O0E + 00 1.69E +00
5.01E=03 2.S0E+00 T 0aE 00 6. 3NF-01 2.99E+00 4 0TE=DL S.17E+00 1« &9E +08)
4,20F~03 2.5TE+00 T.16E+0D &, 30E-017"" 3,02F+00 & 26E-01 S 23400 L. TLE+00
NPERAT INN 504372 4622% 40320 4346731 43200 3rann AEBTD
TIME (MIN}
0l ~1004 ~li¥2z  -8330
THRESHOLD PERCEMT NF TIME THAT RATE IS GREATER THAN THRESHOLD
RATE -
LCLILT ue AU see oct NOY OEC
T« F4E+NO O IE+ 00 Q. ODE +00 Q. 00E+00 0. 00E+00 H.00E+Q0 . O0E+0G
b.31E+00 0. 00E+00 Q. DOF+ 00 OL.ONERDO 0L ONE +00 0. 00E+00 G .00E+ D0
S5+01E+00 0.00F+00 £ra DOE +00 M. O0E+ N0 n.ONE+ 0D D4NOF Y00 0. DOE+00
3.98E+00 ¢.00E+00 n.NDFE+00 0,008 +00 L, O0E+ G0 0,00 E+00 0,008 +00
3.16F+00 0.00E+0D DLONE4H) - 0, O0E + D0 2+ 24E-03 N,eOE+00 2.24E-03
2+51F+00 0.00E+00 0L ONE+N0 0. 0RE+00 b TPE-03 .00+ O Y 2HE=D3
2. ODE+0N 1.23E-02 1.30FE-02 0. QOE+0H) 2.40F-07 0., NOF « 00 2+ 24E-03
L.SAE+00 - 2+16E-02 FHTE-02 2.31E-03 S.15E-02 2.31E-03 b T2E- D3
1.2AE+00 4.32E-02 6.016-07 4. TRE-D] A. T4E=02 2+31E-03 1.12FE-02
1.00F+00 b TIF-02 1.07E-01 9, 76E=-N2 1.5%E=01 9.26E=03 1.34E-02
T+94E=01 1420F 01 1. ASE =011 1.ASE-02 2.62F-01 1.39E-02 1.796=-n2
H.31E~01 1.6GE-01 2.32F-01 4. 1TE-O2 J.LhF-0l 2.THE~02 Z2+FLE~0?
5.01E-01 2.10F~01 3.N5F -01 b TGE~(2 3. 6TE-N1 A I0E-02 4. TOE-02
3.968E-01 24TE-01 A.R8FE-01 _ 1,.NKE-D] G STE~DI haohb=-02 T.390-02
3. 16E~01 Z2+BTE=0] f ¢ BIE=D] 1. 53F=01 S5.24F-011 V.2 BE=Q2 1.03E-01
2451F=~01 3.L9F-01 5. 208E-01 1.87FE-01 5. TiF-n1 1.25F-01 Y.h7E-01
2. 00E-01 JLROE-0L S LA =01 P 18E-D1 & 2%E=-N1 1.76F-01 ?a3IE-0OL
1.58E~D1 4,T5e-01 T.34F-01 2.71r-01 AL5UE-010 2.52E-01 2.04E~001
Lo 2hE~0] 6.33E-01 B.A3E-01 3.MAE-0L 6. ASE-D1 3.1%E-C1 3.45E-01
1.001=01 B .A9E-01L F.A6F-01 A.840-01 T.b2F=0] 3.TVE~DL e lAE-0L
TeQ4E=02 1.20E+00 1. 11E+OR A T5E-01 A, AsE-01 4. 74E~-D1 5H.53E-01
G.31F-D2 1.4 7F+00 1.32E+00 S.A2E-D1 1.0a0H00 5.07R~0) G4 3E-01
5.01E-n2 L« 7AF +0U l.a5E400 T.068E=01 L. 26E+ 00 bL.ONE=D] T.4BE-N1]
AL HRE~DZ - 1.93E+08 i +SAF+ON 2.15%-01 1. 60E+00 ha 12 E=01 A.47E=01
AL 14E-02 2. 10E + 00 Vo FIE 400 V. ik ~] 1+ 55E+ 00} nLTE-OL F.ANE-O]
. 2451E-02 239F +N0 1.RIF4N0 1.79%+00 i.63F+00 By Oy b =] .06 +00
2200E-N2 24 6E+00 2. 13E+00 Lo 21F 4000 T+ TEE+DO . 9, 53F -0} 1. LRE +00
1.5AF~02 2.R5F+00 2. 75F+00 T.3.1400 1. REC+00 1.066+00 1208 +00
1.26F-02 2+ GHE+D0 2 30F+00 LoanE+00 1. RAE+0N 1.128400 1.375+00
1.006-02 280 +00 HyATT 0N afind k04 2L.0OFAD0 Fel15r+00 1.84F +00
TeOaE=03 A 1 4F+0D PahlF+00 Ta &0F e (0} 2+NTE+ON 1.2¢6F+00 1. 75 +00
H.31E=02 3,721F+00 2 TOF+0N 1.50F+ 00 2.NRF+0N La31F+00N 1,.9% 00
S.01F-03 AL 24+ 00 2 THE 0N 1.51E+ 0D 2+ 14k 00 1326400 1.9 00
4. Z0F-03 320 F 00 2+ THE+OD 1.A3C+0N0 Z 24«00 1.3% 00 ZalBE+ND
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Table 2. Frequencies of 1-Minute Precipitation Rates Measured at Majuro
Atoll from April 1959 to April 1960

THRESHOLD PERCENT OF TIME THAT RATE IS GREATER THAN THRESHOLD
RATE
{MH/MIN) AHNUAL JAR FEB MAR APR MAY Jun
T« 94E+0Q0 0.N0F+00 0, DOE+DO 0. ONE+DO G.O00E+00 Q,00C+00 a.00E+00 0. 0OE +00
&.31FE+00 0.00E+00 0. ODE+00 0, 00E+00 9.0NE+NO 0.00E+DO 0.00E+0D 0. 00F +00
5.,01E+00 Q. O0E +00 0.00F+00 0, O0E+ON 0.00E+00 0,005+ 00 0.00E+00 04 D0E +00
3.95E+00 0 ,ONE +00 0, ONFE+0N Q. NE+DD 0.00E+00 0.00E+ D0 Q.00E+00 0. 0E+00
3.16E+00 6,496 ~04 O, DAE+ON 0. 00E+00 . ODE+ O 0. O0NE+0D 0.Q0E+ND 0. 00E+00
2.51E+00 1.08E=03 0.O0DF+00 0,00E+00 a,0NE+ND 0.0NE+D0 0 .DDE+DO 0. 00E+D0
2.N0E+D0 J.6RE-03 2., 24E=D3 0, 00E+0D 2. 24E~03 3.18E-03 0. 00E+00 4 LS BE~D3
1.58E+00 1.34FE=02 2+ 24F-N3 N.00E+00 2.24E-02 1.91E=02 & +HOE-N3 G.35F-0)
1+.26E+60 3.27E-02 4 o 4 RE =03 &, 00E+00 S.38E-D2 "8.0%E~=02 2.42F=02 2+81LFE=02
1.00E+00 6.53E=-02 1.126-02 2.39E=03 T.84E-02 1.08E=01 i JBS5E=-N2 L4e21F=02
T+ 904FE~01 1.21E-M 3.58E=02 2.39E-02 1+34E~01 1.83E-01 Ta9IE=NZ F+L7E~01
6+31E=-01 L .ABE-OL 1.01E-01 3.11E=02 1.95e-01 3. 14E-01 G.91E=-N2 1.99FE~01
S5.01F=01 2+6LE~OL 1.43E=01 5., 75E-02 2.860F=-01 4,20E-01 1.28E=01 2 +99E~=01
3.9RE~D1 3,536-01 2. 24E-D1 1.32E~01 3,92E-01 5.ALE-01 1.59E-01 3.58E-01
J.leE-01 4 .A0E~01 3.94E-01 1.82E-01 4.93E-01 T.T2E=-01 2+11E-D1 4451E«01
2+.51F-01 6.11E=0] S.11E~01 2.11e=01 &.36E-01 1.D2E+(HD 2 +60F=01 5.8TF=01
2.00E-01 T.T9E~-D1 T.53E-01 2,80E-01 T.T3E-01 1.25E+0%) 3.33E-01 T+13F=01
1.5PE-01 9.8PE~D1 d.6RF-01 3.59E=01 1.01E+00 1.76E+GD 3.96E-01 R.54E=-01
1.26E-01 1.21E+00, 1. 20E+00 4.3 1E=01 1. 256400 2.22E+00 4o T4E-N) 9.82E-01
1.00E-01 1.49E+00 }1.51F+00 5.8 7E=01 1.45E+00 2.8LE+O0 S.84E-01 1.20E+00
T.94E=-02 1.R3€E+00 1. T7E+00 T.28E-01 1.80E+0Q0 3.4EE+0Q0 T.07E~01 1 +46E+00
6.31F=02 2+16E+00 2. N2F+0N A.77E~01 2.07E+DD 4. 6E+O0 H.558-01 1.71E+00
S.01E-D2 24.S5AE+ 00 2439 +00 1.N6E+0O0 2.345E+00 &, 97E+0N 9.98E=N} 2. 04E+00
3.IRE~D2 2 +SRF+00 2.T2E+00 1.19E+G0 2.62E+0N 5.58E+05 1. 14E+0D 2.42E+00
3.18E-N2 JLITESQD 3,.01F+00 1.34E+00 2+89E+00 &,28E+00 L +39€+n0 2. T1E+00Q
2.51E-~02 J.TRE+OH) 3,.2TE+00 L. SDE+GD 3.23E+00 6,928+ 00 LLS5E+NHD 3.08E+00
2.N0E-02 4.09F+00 A.50F+00 1. TQE+DO 3.54E+00 T.4LE+00 1.62E+0N 3.39E+0Q
1.58E-02 b o] F+00 3.TAE+00 L.AKE+OD 3.136 00 T.97€+00 1.HLE+nD 3.65F+00
1.2HE=-02 4, TZ2F+D0 4. 12E+00 1.92E+00 4,155+ 00D AL53E+00 1 .9BE +00 3.90E +00
} LO0E-02 4 JOTE 40 . 3LELOO 2.01E400 - 4, 33€+00 2.,94F+00 2.0TE+00 21.95F +00
7.94E-03 S5, 1RF+00 4,52E400 2. 07E+00 4, 4H6E+00 9,24E+00 2«14E+DD 4 .20E+00
6.31E-D3 S IF 0D it HIF+D0 2 l6E+QO 4. B4F+00 9. 4TE+00 742 1E+ND 4.33E+00
S.N1E~03 5. 44F «00 Y THEHDN 2 IAF+M0 ha T2E+ GO 9.75E+00 2+.22E400 4 o5 1E+0D
4.,20F-03 5.53E+00 4 L TRE+ OO0 2. 21E+00D 4, 83F +00 9.85E+00 ?.24E4+00 f.H0E+00
e #4219

NPFAATION 4hp227 44640 41760 BHALD APRIS 45405 PvE NS
TINE (MIN) —— &A’ ,_W

~236%¢ !

A0 ,—39’
THRESHOLD PERCEMT OF TIMF THAT RATE IS5 GREAYER THAN THRESHOLD
RATE
EMM/HIND JHL AUG SEP oct NOW DEC
T« 24F+00 O OOF + 00 O, NNF DD 0, 00F + 00 1, DOE+ G0 0, NOE+ N0 0,.,00E+00
b.31FE+00 0 LO0F+00 0.00F+00 3. 00F+00 0.00E+00 0.00E+0D 7 O0E+00
S.O0VE+DD L. ONE +OD 0. ODE +HN 0. DOESO0 0. 006+ 00 0,00E+HO 0. 00E +00
3 L,9RF+ 00 0 LADE+CD 0, ONF+00 0,001E+00 n,ME +00 H.Q0F+00 0 .00 +00
3.14F+00 O.OOE+HD (ra NOE + 0N 54 3HE-D3 0. 00E+DD 2. THE=03 2 HHE=D]
2.51F+0N0 0.0NF+00 2.24F-03 5.346=03 0L.O00F+00 2. TEE=03 4.4 BE=03
2. 00F+00 0., 00F+00 b, TIE-0] 2 HTE=D2 0, ONE+ DN 2. TAE~03 44 AE-NT-
1.5AFE+00 0 .HE +00 1.34F-0> T THE=02 N NOE+00 L.h&E-02 1.5TE=02
l.2&F+00 8.63F-03 2 65F =02 1. 28E=01 2.34E=02 4.156-02 3.14E-02
1 00F+00 3.R9F=D2 4 HRE-DD? 2.TRE-D1 &,235-02 1.0%E=-01 5.82E-02
T+F4E-OL 1.16F=-M & ?PTE=D2 4, TOE-01 1. ME-01 1.6RE=-0L 1.01€=-01
6.31F-01 1 .940E-01 9, 1AE=-D2 6.0%E-01 2+69E-D1 2.63£-01 1.50E=N1
5.0E-01 2.A9F-01 1.21F-01 T.376-01 G4, 20E-010 3,713E=01 2433E-01
3L,9KF-N1 3.462F-01 L.52F-01 2.1RE6-01 5,53 -01 S,00F-n1 3.A1F-01
J.l06F-01 $.22E-M 1+66E=01 L. L1E+NN T.63IE-0] TLO02E-NL 4 +92E-01
2.51F~01 6 .34F-01 2« DRE-N1 1.24E+040 9.42E-01 B.T1E-D1 &+8%E=-0]
Z2.00E-01 8.N7E=01 2+ 16F=01 1, 59 + 00 1.08E+00 1.12F+10) #.76E-01
1.568E=-01 1.095+00 3,32F-N1 1.RA3F+00 Y 2OE+0N 1.+32F+00 1.14E+00
1.26F=01 1.29E+00 4 JURE-1) 2.026+00 1.50E+ 00 1.A60E+00 t+4lE+0Q
1.00F-01 L.45%E+00 S5 1E-01 2. 3TE+DO 1.83E+00 2.01E+00 Lo T4E +D0
T.94E-02 b+ TRE+N0 4 LRSE-D1 2. 10F+00 2. 1RE+ 0D 2.58E+00 2. 2AE 400
A 31F-N2 2416E+00 A.36F=01 A N2E+O0 2L3TE+0N 3.O05E+ 00 24 THE+DD
5.01E=-02 2+ RAE+NG 1.0a8F +00 3,29F+00 2.11E+0N 3.56E¢00 A 44HE+OO
3.0E=-02 3 44F +0D0 14 DF+D0 EPRIL 21t 2493400 4.06F+ 0D 4o 2 2E 400
ol E-032 3.91FE+00 1. 70F +60 fra L2F + 06 3. 1AE+ 0D 4,435+ 00 4.91E+00
2.51F-02 4 ,59E+00 2. N4F+0D 4 HRE+OD 3.57E+0N &, FRE+O0 5.59E + 00
2-00E-02 & M C+00 7« ANF 0D 2. 010+ 08 2. THEHOO 5. 73E+DO HaOTE LD
1.58F~02 S+ATF+00 2+ 4RF+ND S.3AE+0D A4 3RF+O0 G, haF+ ) HLSAESDO
1. 26F-02 54 TIE+ON 72+ HIF+0D S.T1E+00 4 L6E+0N 5.7 Rr+ 00 7+01E+DO
1.00F-012 6 2% hF + 00 7o BAF 0D R BAELOD 4,9 TE+00 A 1G4 0D 7 o4 55 400
T4k =03 6. AOE + 00 3.0AF 400 S.ORF+00 &, 30E+ a0 b 2 OE Q0O fa6 TE+DO
5. 41F=-03 & OAE4N0 Y. 16E+0N b NTE+O0 Sah ) E 00 b tbi 00 $a97E L DO
f.015-03 7+01E+0D A, 216 +00 6, (IF +00 G, A0+ 0 £ BIE DD 8.0 E+0D
4.206-03 T+12F+00 A, 75F+00 A JOF+G0 AL IDE 40D T.050+ 00 Hol JE 4D
HE S

OPERAT TN 23141 Gt hil) 18733 APRASS 25168 abbslt
TIME tMINY
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Table 3. Frequencies of 1-Minute Precipitation Rates Measured at Woody-
Island, Alaska from October 1959 to August 1960

FHRESHOLD PERCENT OF TIME THMAT RAYE [5 GREATER THAN THRESHOLD
RATE —
(MMM INY ANNU AL JAN FEB MAR APR MAY JuN
7.95E400 0. 0NF+00 0. 00E+00 0.0CE+00 0,00E+00 . 0.00E+N0 0. OUE+ 00
62316400 0,00E+00 ©.00¥+00 0, 00F+00 w0 0.00E+00 0.00E +n0 0. 0NE +00
5.01E+00 0. 00E+00 0. 0DE«00 0.00E+00 B 0.00E+00 0.00E+00 0.00E+00
3.9AE+ 00 0.00E+00 0.DOE+00 0.00E4+00 b 0. 00E+00 0.00E+00 0, 00E4+00
3.16E+00 .00+ 00 0. 00F +00 0. 0DE+00 g 0.,00F+00 0.,00E+00 0. 00F+00
2.5LE+00 0.00E+00 0.00E+00 0,005+00 o 0.0DE+DO 0.00E+00 0.0NE+00
T 2.00E+00 0. 00E+00 0. 00 +00 a9, GOF+00 + 0.00E+00 0,00E+00 0, 00E+0D
1.58E400 0L00F+00 0.0PE+00 ~  0.00E+00 E] G.00E+00 . 0.00E+00 0.00F+00
1.26E+00 0. 00E+00 0, DOE 400 0, DOE+00 v 0.00E+00 0,00E +D0 0.00F+00
1.00E+00 T 0.00E+00 0. 00F+00 0. 00E+00 e 0.00E+00 0 L GHOE + 00 0,00E+00
7.95E=01 0.00F+00 0. Q0F +00 0. DOE+00 1 0.00E+00 0,00E+00 0. 00E+00
6.31E=01 0.00E+00 0.00FE+00 0.00E+00 § 0.00E+00 - 0.0BE+D0 0. 00E +00
S.01E-01 2,58E-04 0, DE+Q0 0, DOE+0D0 w 0.00E+00 0,00E +00 0. 00E +00
3.98E-01 2 5RE—D4 0. 00E+00 0.Q0E+N0 b 0.00E+00 0.00E +00 0. 00F +00
3.14FE=01 2.5AE-N4 0. 00E+00 0, DOE+00 > . 00E+00 0,0NE+00 0. GOE+00
2.51E-01 ToT5E=04 0. NOE+00 0. 0NE+00 § 0.0DE+00 2.,24E=03 Z.33E~03
2.00£5-0] 1.29F-03 ¢, 0OF +00 0. 00E+00 0.D0F+00 4,68E =03 2,.32E~03
1.5AE=01 T.49E~03 2.69E-02 0.00E+00 4 0.00E+00 1.796-02 4,6TE-~D3
1.26E-01 1.32E-02 4 DIE-02 24 40E-03 | H.95E-03 2.02Ew02 7.00€=03
1.00E-01 5.12E-02 6,95F-02 4.79€-03 b 1.39-02  3.36F-02 T ATE-02
7.94E=02 1.29€=01 9.4 E-02 14 20E-07 e t.62E-02 5.15€-02 Le61E~0]
6.3 E-02 3,19E-01 1. T73F-01 3.50E-02 - g T.18E=02 1.0E-01 4 ALE-01
S.OLE-D2 T.36E~0 3,648 =01 3. 31E-01 bl 1.74E-01 1.66E=01 A.22E=-01
3, 90E=02 1 .34E+00 7.2RE-01 9,756~01 33 6.69E=01 2,37E-01 1.91F+00
3.14E=02 Z.39F + 0 1. 7THE 40O 2.01E+00 v b 1.425+00 S.34F-01 3.61E+00
2.516-02 - 3, RNE 0D 3.T1E+0N 3.95£+00 ﬁ & 2.4TE+00 8.56E=01 5.38E+00
2.0DE-n2 e Q2E+ 00 t ., OOE +00 6.00E+00 g 3 3,958 400 1,65€400 7.33E+00
1.5AF=02 6 «3OE+D0 T TE+00 A.156+00 H 5155400 2.57E 400 9.19F +00
1.26F=02 7.T1E+00 9, 60F + 10 9., TSE+O0 2 6. K9 400 i 25E 400 1.176+0)
1.00E-02 AL.99F+00 1.07F+01 1.13F+01 7.58F+ 0D 5 40E +0D 1.34E+0L
7.94E-03 9,99F + 00 1. t4E+01 1. 25E 401 H.29E+00 5,63 +D0 1.4RE+N]
6.31F-03 1.09F+01 |, L. 21E+01 1.33F+0) 9, 30E+00 7 95E+00 t.64F 0L
5.01E~03 Lo 1AE+N] 1.25E+01 1.42E+801 1.07G+01 #.95E +N0 Yo T2E40L
4, 20E-03 1.21E+01 1.30E+01 1. 44E+01 1.132F+01 9.5QE+00 E.76F 401
OPERATTON 386945 44629 41731 0 43172 44630 42841
M -
TIME (MIN) N -9 oM -2 - ~359
THRESHOLD PERCENT DF TIME THAT RATE IS GREATER THAN THRESHOLO
RATE
LYY . AuG sep ger - wov Dec
Te9hE+00 O.NDE+00 Q. NOF +00 0.00E+00 0.00NE+00 0, 00E+ND
by31E+00 0.00E +00 0. 00E+00 0.00E+00 0L ODESN0 0 .D0E+N0
5.01E+60 0.00F+00 o, BNE+00 0. 0OE+ 00 0.,00E+60 0.00E+00
3.94E+00 9 ,00E +00 0.00E+00 0. O0E+0D NLOOF+N0 0.00E+00
3. 16E+00 0.00F +00 0. O0E+0D 0. 00E+ 0D 0.0NE+00 0. 00E +00
Z.51E+00 0.00F +00 0. 00F +00 0.NOE+O0 0.00E+00 0.00E+00
2.0NE+00 0. 00F+00 0. NOF+00 0. ONE+00 0,NNE+00 0.00E +00
1.58E+00 0 .00F ¢00 0. ONE+O0 0.00E +00 0L O0F+00 0.00E+00
1.26E400 0.00E+00 0. 00F 400 . 0, 00E+00 N.00E+00 0, 00E +00
1.00E+ 00 0, HDE+00 0. 00F +00 0.00E+D0 0.00F+00 0.00E+0D
7.94E-01 0.N0E+00 0.00F + 00 0.00F+00 0. ONE+0Y 0,00F+00
631F=01 0.00E +00 @, 0NE+00 . 0.00E +00 DOCE+N0 0.00E+00
S.01E-01 O.0UF -+ 0, N0E +040) s 0.0NE+ N0 P IPE-03 QL OnE 0
3.98E-01 . 00F +00 0.00E+00 § 0.,00F+00 2.37F=03 0.0NE+0D
3,16E-01 G4 00E+ 00 0, O0E+00 0.00E+00 7437603 0.00E +00
2.51F-D1 0 .00E+00 0. NOF+ 00 ] 0,00E+00 2.37F=03 0.O0E +00
2+00E-01 A NDE +00 G. NOE+00 ﬁ 3, O0E+ DO & HhaFE-03 N, DOL+00
1.58F=01 2.30E-03 0. ME+00 & 5.6NE=03 1e16k-02 0.00E+00
1.26E~G1 4.61F-03 0, O0F + 00 & 1.12E~02 3. 01E-02 0.00F +00
1.00E«01 9.22F-03 4 TRE=D3 o T.2HE=02 7« 13F-D1 4.4 BE-03
7.946-02 3 bIE =02 6.22F-02 % 2.52E-01 5.73F-n1 Toh0E-02
6.31E-02 1.06F=01 2.A3E-01 % 4, 76F-01 1.22E400 3.,27E-01
5.01E=02 I+ HGE—D1 T.226-01 - 9.1AE-01 2 ASE+00 @, 41E-N1
3.9RE=02 3,50F=01 1,4 TE+0N ? 2.09E+00 4,076 +00 1 4#2E+00
3.16F=02 6.15F-01 2. HTESOD " 4, 51E+00 S G hF +00 2.31E400
2.51F~02 1.35E+00 4, 13F+00 g 7.02E400 R 3E+00 3.09E+00
2.00F=02 2216400 5 4 SOF +00 1.03€+01 L.055201 3,06E 00
1.5AF=02 R L) o 55 40D 2 1.23F+0L 1.27¢+01 4 651 +N0
1.26E-02 4, 21E200 TI726+00 1.40E+01 bonbkrol 5 W h6E 400
1.00F-02 5.51E+00 ©,23F400 1.56E+01 Lab2te00 6,301 +00
T+4E~023 Hal TE OO G ALE 0N 1. E+01 1.77F+01 G BILEHON
6.31E=D3 6. T9F +DO [N 1.HOE+01 1oA71400 1,05 +00
5.N1E-03 Ta 32 100 bo 19601 : L. ATE+ N 1492401 T.30E+00
4,20E-03 R O5E+00 LAHE401 1.90F+a1 1.w81+01 7.626400
) o >
NPERAT 1ON 43395 20002 o /;?asq 43144 A4 AT
TINE (HINY ;{5' i ‘/// < v
AT { 3 | - -
1378 AN



Table 4.

THRESHOLD
RATE
{HH/NIND

T.94E+00
6.31E+00
5.01E+00
3.9RE+00D
3.166+00
2.51E+00
2.00E+00D
1.5BE+0D
1.26E+00
1.00E+00
T.94E-01
6.31E-01
S.01E=0]
3.90E=01
3.,16E=0]
2.51F-01
2.00E-01
1.58E-01
1.24E-01
1.00E-0)
T+24E=02
6.31E-02
S.D1E-02
3.S9RE=D2
3. 16F-02
2.51F-02
2.00F-02
1+58E=02
1.26E-02
1.00E-02
TO4E=03
6.21E~03
S.01F=-03
4,200-03

OPFRATION
TIME (MIN}

THRESHOLD
RATE
(MH/MINY

T+ HHE+00
6.31E+00
5.NIF+00
JLARE+ Q0
3.16F+00
2.51E+00
2.00E+0D0
1.5AE+00
1.26E+00
1.00F+00
T.94C~0|
6.31F=01
5.01&=-01
3.98F-01
3.16E-D1
2.51E~-D1
2. 00E=01
1.58E-01
1+28E-01
1.008-01
T+ FGE=D2
6.31F~02
5.0LFE—-02
3.,58E~07
3. 146FE~02
2eB1E-0D2
2L ONE=-02
1.50F=02
1+24F =02
1.00E-02
T H4E=D2
6.31F=03
5.01F-07"
44 20F~03

OPERATTION
TIME (AINY
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Frequencies of 1-Minute Precipitation Rates Measured Near
Franklin, North Carolina from December 1960 to April 1962

PERCENT OF TIME THATY RATE

IS GREATER THAN THRFESHOLD

JUN

0. 00E+00
0. 00F +00
0. 00E+00
0.00E+00
0, 00E+00
0. 00E+00
0. 0GE+00
2+33E-03
1.1TE-02
1.87E-02
3.03E=02
T+6FE-02
1 .0TE=01
1.82E-01
3.38E=01
5.22E=-01
T+65E-01
1.OTE+QQ
1 .3 8E+0D
L.92E+Q0
2 «50E+00
312E+00
3.69E+00
4.36FE+00.
S.21F+00
5.89E+00
L2 0]
LHLANEYOD
T 11E+00
T+IYE+OD
7+5RE+00
TobSE+D0
T«HY9FE+00
7. 12E+00

42885

_aS

ANNLAL JAN EEE !ﬂﬁ EEE ﬂﬂ!
0. ODE+ 0 0, DOF +00 0,00E+00 0.00E+00 0.00E+G0 0.00F +00
0.00E+0 0,00E+00 0,00E+00 0. OGE+00 0,.00E+00 0.00E+00
0, D0E+ 0D Q. NNE+GO 0.00E+ 00 6,00+ 0D 0.,00E+00 0.00€+00
0., 00E+0N 0, 0DE+OD 0.00E+00 0,00E+00 O, 00E+00 0.+00€E+00
3.1LE=D4 0. 00F +00 0. 00E+ 00 0, 00E+ 00 0,00E+00 0.00E+0D
24.18E=03 0, 00E+00 0.00E+0G0 2.,31E-D3 OLO0E+00 0 .00E+00
3.11E=03 O OOE+ 00 G, ONE+BD 5. 78F-03 0.00E+00 Q.00E+0N0
4.6TE-03 1.936-02 0.00E+00 5.,7RE=03 0.0NE+DD 0.00E+00
T.78E~-03 1.93E-03 0, 00E+00 A.09€E-03 0.00E+00 2+ 24E=03
1.34E-02 T«TlE-G3 4.02E-03 Q.24E-03 0.C0E+(D 4.48E-03
1.91E~02 9,63E=-03 1,21€=-02 1.,04E-02 0.00E+00 4 +48E-D3
3,.27E-02 1.356-02 1. 74E~02 1.276-02 2.14E=-03 &+ T2E-N2
5.19E-02 2.31E-07 5.50E-02 2.20E=-02 1,71E=-02 2.02E-02
8.72E-02 3.66E-02 1.13E-01 4.04E=02 2.99E=02 3.58E~02
1.39E-01 T.51E-02 2,335E=-01 7.97E~02 5.+99E-02 &42TE~02
2.26E=01 1.95F=01 4. 10E~01 1.42E-D1 1,24E-01 T+84E-D2
3.52E-01 3, 20E=-01 6.H1E=H1 2. T5E-01 2+14E~D] 1.21E=01
5,.,80F-C1 & H0E-T] 1.04E+00 S.,80E-01 %,73F-01 2+04E=01}
8.,81E=-01 1.07E+00 1. 44E+D0 1.03E+0D 7.236-01 3.47E=-01
1.32€+00 1.93E+00 1.95€+00 1.62E+00 1.03E+00 4. TTE-01
1.79E+00 2. TIE+00 2+ 6AF+0H0 2.19E+00 1 .45E+00 &£.05E~01
2.3TE+00 3.TTF+00 3.54E+00 2.95E+00 L. TAE+OD 8.62E=-01
2.98E+00 4 ALE+ON 4. S4E+0O0 3. 46F+ 00 2.056+00 1.26E+00
3.5TE+DD 5.TAE+00 5.41FE+N0 4.31F+00 2.61E+00 1.72E+00
4.20E+00 &.12E+00 b4 25E+00 5.21E+ 00 3,09E+00 2+ 12E+00
4 uRAZE+D0 T IF+00 T.OAF+OD 5.8AF+00 3. 62E400 2 .64F 00
S A0F+00 A.66F+00 A.01E+D0 &,5RE+00 G.12F+00 3.16E+00
5.91E+00 GL.L5E+00 B.4TE+DO F.32F+D0 4 65E+00 3.62E+00
6. 34F+00 1.NMOE+01 G HAE+OD 74 8ZFE+D0 S.01E+00 4.30E+00
&.hbE+0O 1.03E+01 1.00E+D] A.2EE+00 S.ZAE+ 0D 4 6HE+DD
&+ HAE+ 0D 1.0D4E+01 1.05E+0 8,5RE+ 00 5.41E+00 S5.N1E+00
T.06F+00 1. 0RE+01 1.07E:001 8.90E+00 $.54E+00 5.1 8E+00
T.17F+00 1.10F+01 F. DRE+D] 9. 06E+ 00 . 3.63E+00 S5.23E+00
T+22E+00 t.11€+01 1. 0%E400. 9. L4E+DO S THE+00 5. 24E+00

Mog ot VR R
£43060 518@ i;;?ﬁ" @) @,) 44 640
- 29 )
— -

PERCEMT DF TIME THAT RATE |5 GREATER THAN THRESINLD

L Aug sge oct Nov 0EC
0. 00E+ 00 0. 00E+00 0. DOF+ 00O 9.00E+ 0N 0LONE+DO 0. Q0E+00
0.00E+00 0, 00f+00 Q.00£+00 0.00E+00 0.00E+00 N.00F +00
0. 00F+D0 O O0E + 08 1, OGE+ 1) 0. O0E+ 00 D.00E+QD 0. 00E+00D
0.00E+00 0. 00E+ 00 D.00E+00 0,00E+00 O N0F+00 0.00E +00
0,00E+0Q0 4 4RE-03 0. DOE+00 O, N0E+OD 0.00FE+00 0.00E +00
8,.76E-03 1. 70F=07? 0.00F+00 N.OQE+QN O.00C+0D B.00E+00
1.12E-02 ‘2. 24E=02 0. 00E+ 00 Q.O0E+ 0N 0,00E+0N 0.00E+00
1.57E-02 3.50E=02 0.00FE+00 N.ONE+NO N.,00E+00 G 00E +00
2+02E=D2 5.30E~02 0. OBE+ 00 G, 00E+ 00 O0.00E+00 3.92E-03
A.36E-02 9.,1RE=D2 0.00£+00 N.00F+00 2+31E~03 5.23E-03
5.3RE-02 1.21E=-01 0. N0E+HD 0. D0E+ 00 6494E=D3 5.23E=-03
8.06E-02 1.93E=01 2+ 31E=-D3 0. Q0E +00) 2.H5E~G2 1.05E-02
1.0AE-01 2+ROE-0) 23163 0, 00E+ 0D 3.24E=D2 1e4bE=02
1.7T0E-01 3.47E-01 2.55E-02 . ONFE+00 A.10E~02 3.79E~02
2.15E-M) T ) ] H4 1TE-01> 0, 00E+ 00 1.25%€-01 6o lak-02
3.09€-01 5. TIF-01 T.lAE~0? AP AF-03 1.995-01 1.25E-01
3.99E-11 Gt IE=N1 1. 13F=-01 h, 83E-03 3.19E-01 3.03E-01
S5.15F=01 T.T5E-01 1.71FE=0] 9, INE-~03 5.12E~1 C&L21E-01
&.TTE-D1 | . 06F +Q0 7+ 27601 1.596=02 T27TE-01 T la138400
1 .04E+00 1.50E+00 2. 29E-01 2.T3E~D2 1.205+00 1.71€+00
1.226+00 2, 00E+0D fHeH3E~N] 4. 10F~-02 1.72E+00 2+ 36E+D0
1.572E+00 2+ 65E 400 5+79E=0]) H.A3E-02 2.3TE+DN 3J10E+D0
1.7A6+00 3L1AF+00 A, &47E~N] l.42E-01 3.09E+00 3.94F +00Q
2 24E+00 1.A2E+00 l.11F+00 1.44E-01 I.65F+00 4. T3IE+00
2+566+00 4,05+ 00 1. 458400 1.59E~D1 &b 1E+0Q 549 +00
2 .89F+0N A .SAEOD 1.7T3E+00 1.21F=-01 5.1264+00 &+42E400
AL LAF+ 00 4.9F+0N 24 21F+00 2.481F-01 SaBIELOD 7.02E+DD
3.54E+00 S ANE+ N0 2.40E+00 2.626-01 Ha24F400 T+54E+0D
I.85F+ 00 A4 5HF +00 2.GTE-00 ?.62F-D1 6. 64E+0 T9TE+00
4.12E+00 S.TOE+ON 2. 15FE 00 2.A2FE-01 6, SOErQD A.33E+00
44 ASE+00 S HAF+0O0 2 AAF+00 2.82F-01 T lhE+DN NL.S7E+00
4 5 GF40D S.96F +00 ?.RAE LD 2.R2E-01 T32He 00 K. B2E +N0
YL HIE DO &.0NF+0D 2+ 91E+ND 2. A5F=01 FateGE +00 A.91F+00
4 +&4E +00 LW IRE + D 249400 ?.856~01 TW46L 400 9021400
a-Ql"‘\

4b b4 0 - G han 43200 431931} 43200
=101

;7510 )
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Table 5. Frequencies of 1-Minute Precipitation Rates Measured at Island
Beach, New Jersey from May 1961 to May 1962
THRESHOLD PERCENT 0OF TIME THAT PATE IS5 GREATER THAN THRESHOLD
RATE -
{HM/MINY ANNUAL JAN FEB MAR ﬁﬁi ﬂﬂ! JUN
T+94E+00 0..00E+00 Q. 00E +00 0.00E+D0 0.00E+ N0 0.00E+00 0. 00E+00 0. 00E +00
6,31E+D0 0,00FE+00 0. 00E+00 0. 00E+00 0.00E4+0D 0.00E+0D 0.00E +N0 Q. 00E +00
S.01E+00 A.00E +00 0, NOE+DO 0, 008+60 0.00E+ 0D 0. O00E+00 0.0CE+00 0. O0E +00
3.98E+00 0.00E+0) 0. 00FE+00N 0.0NE+DC 0.00E+00 Q.00E+00 G.O0E+00 O, 00 +00
3. 156E400 A0l 491E=D4 —  O0,00E+00D 0. 00E + 00 Q. O00E+0D 0.008+00 0.D0E +00 0. 0QF +00
2.515+00 3.BIE-D% O, 00FE+00 0.00F+N0 0, DNE+DD Q.00E+D0 0,00E+00 0L NOFE+00
2 D0E+00D G, 57F =04 Q. 00E+00 0. O0E+00 0,00E+00 0.005+00 0.00E +00 0.00E+C0
1.5AF+00 2.68E-03 ‘0. GOE+ 00 G.O0E+D0 0,00E+00 G.ONE+DD 0.008 +G0 9. 96E=-03
14+26FE+00 4.02E-03 0, GOE+N0 0. 00E+00 0. 00E+00D D.00E+00 0.00E+00 1.99e-02
1.00E+00 b.12F=03 0.00E+00 0,00E+00 0,00E+00 NL.O0E+0D 0.00E+00 3.24F-02
Tu94E-0} L. 28E-02 L4 HAFE=03 0. 0DE+00 ~ N O0E+0D ©,.00F+00 0.00E +D0 5.9TE-02
6.3E-01 1.976-02 1.57F-02 0.00E+00 0, 00E+0D D,00E+00 G.00E+00 6.9FE=-02
5.01F-01 2+ B3IE-02 JL.ALE~D7 0. 00E+00 0.00E+00 4.63E~03 0.00E +00 8.44E-02
J.99E-01 4,236=02 5h.2TE=02 2. 4AE=03 4.4 HE~03 2.55E-02 2.24E-03 1.19£-01
1.14E-01 5.60F=02 B,74E=D2 4.96E-03 1. 19E-D2 3.T0E=-02 1.34C-02 1.57E-GL
2.%1F=01 8.17€-02 1.34E-01 9.,92E~03 4,26F-02 5.79R-02 3.14E-02 1.89€=01
2+Q00E=D1 1+ 14E-01 1.57E-01 4. B6E=N2 6.50E-02 A 56F-02 S.15E-02 2.12F-01
1.5RE-01 1.53E-01 2.318-01 8.6RF-02 }.0%F-01 L.44E-D1 6.2TE=N2 2.69¢-01
1.26F-01 2.22E-D1 I+ 11F=01 l1.46E-01 2.13f-01 1.99E-01 #.06E-02 3. 14E-01
1.00E~01 3.35E=01 4.,50E=01 2.50E=-01 4,031E-01 3.63E-01 1.86E~01 3.80E=-01
T« 94E-02 5.0TE-0 6.25E-01 4. 49E-D1 6.36E-01 5.6 TE=O1 2.61€-01 5+08E-01
6.31E-02 T.60F-01 9.A68F-N1 R.GHE-O) 1.1ZE400 9,77F-01 4.61E-01 £.10F=01
S.01E-02 1. 10E+00 1.36F+00 1.27E+00 1.64F+00 1.2¥E5+00 T.01E-01 A.59F-01
3.98E-02 1.4TE+ND 1.72F+00 1.99&+0C 2.,19E+0N 1.73E+GD 9.97E~01 1.03E+00
3.14E~02 L.8TE+ Q0 2. 14E+00 2.P0E+00 24 hSF e it} 2.12F+00 L. 2TE4ON 1.39F+00
2.51E~-02 2.2&4E+00 2+ 4TE+OD 3.69E+00 3.QUE +0N0 2b2E+00 1.54E+00 1 .59€E+00
7.00€-02 2+ HRE+O0 2LR2E+O0 4, 64F+ 00 J.52E+O0D 3.20E400 1.88E+00 1 .A5E+0Q0
1.5AF-02 3 0TF+0D0 AL12F+00 S5L.ANE+OD % . 06E +00 3.59E+ 00 2.10E+0Q0 2.13E+00
1.265=02 3.39E+00 3, 31F+00 &4 3904+00 Lu5TESDO- 4, 05E+00 244 TE+OO 2O 2E+00
1.00E-02 3.70E+D0 3.50F+50 6L ARE+0D S.17E4+00 4. 5TE+ 00 2.TTE+DD 2,69E+00
T.9%F-02 3.93E+00 3.AHESO0 7. 32F+020 5a 4AE+NG S«NAE+00 2.92E+00 3.09F+00
&6.31E-03 4, 11E+00 3. T4F+00 7.54F+00 S.TAE+OO 5.19E+C0 3.15E+00 3.28E+00
5.01F~02 & o 20F + 0} 3 JRRE+DD T+ T2E+DO S. T9FE+0D 5.49E+0D 34355400 A.51F+00
4, 20F-03 i W IIE 400 3.9HE-00 7.8%E+00 54 A4F +ON S.57E+D0 3.41E+00 3.535+00 =
.‘O =y
_ - UM
OPERATION 522575 44 640 40320 44640 %3200 . '44&4;‘:> oIS
TIME (MIN) : \ & haed ~
L T "
LTS
THRESHILD PERCEMT QOF TIME THAT RATE |5 GREATER THAN THHESHOLD
RATE
(ru/ning e g SEe ocy hoy DEC
T+94F 00 0.00FE+00 0.D0F +00 0. NGE+ 00 N, O0Es 0D Q.0NE+QD 0.C0E+00
&ILE+DO 0.00F+0n 0, DOFE+00 0, 00F+ 00 0.0ONE +00 O, AME+OQ 0.00F+00
S.0LE+DD 0.OOF+00 0, ONF +00 0, O0E+NO N.ONE+ O A 00E+0D 0.00E+00
3.9AE+00 ONOFE+00 1. DDF+ 00 0, ONE+Q0 DL ONE +030 0.00E+00 Q. 0E+00
3. 14E+00 0, 00FE+00 2.24F-03 0, ONE+NOD 0, 00E+ DD N.0NE+0D 0.005+00
2+51F+00 0.00F+00 4.460F=-D1 0, 00E+00 . 005 +0N0 O, ONF+00 0.0CE+00
2.00E+00 0. 00F+00 1.12E=07 0. O0E H N 0.00E+DO NL.O0F+D 0. 00E +00
1.5AE+00D 4.4 NE-03 1.79E=-02 D, 0NFE+DO N.D0E+ON 0.00E+00 D .DDE +00
1.2hE+00 B.HE-03 2. N2E-02 0. 0NE+0D 0. NOE+N OL.O00F +0Q 0. 00E+00Q
1.00E+00 1.7T9F-02 2.46F=N2 QLO0E+DN QAONE +00) N.O00E+CD 0.00E+00
T.94E-01 5. 3AF-07 JLHUE~-D? 2.31E-03 D DOFE + DN 0.00F+00 0. 00E+00D
6.31E-01 TL1TE-02 4493F=02 3.00E=072 2.24E-D3 G O0E+QD D .DOE +00
S.016-01 9.63F=02 08602 4. 40E-0D l.3akE~-(42 0,.00E 00 S DOE +00
3.,90E-01 1+23F-D1 A.29F-02 HD2E-02 2.06FE-02 2+ HE-03 N.00E+00
3.16F=01 1.52F-G} 1.00E=-01 b G4E-02 3.5RE-02 4463E-03 O O0E +00
2.51F=01 1L.T7F=N1 1.41E-01 1.23F=-0N1 Tl TF—32 H.63E=0) 0.00E +0f
2.0NF~0D1 2413F-01 1ah1E=0}] 2,25k~ 1o 34E~10 1.67(=02 Q.ONE+00
1L.58F-01 2.51E-0]1 2eNEE=0Y 2.92F-D1 1.79F-G1 1.62E=-02 TL.00F +00
1.26F=01 3.18FE-0 2 RTE=0] 3, MNE-N) 3.16FE-01} 4. RHE-02 G aBE-02
1.00FE-01 h28F~01 3.63E-D1 H.bhot=01 S.00F-01 l.54E=D1 H.2RE=02
T 94E~02 6. 0DE-0) G.17Tk=01 SL95E -1 7. 30E-01 ZabAE=-D1 2o i2ii=01
G.31E-D2 1.50F=01 F.O09F=-N1 AL?2F-D1 LLOAE DD 4,21 F-D1 H4.53F-01
5.01E=-02 9. 0LE-D1 T+STE-01 1. Q7FE+00 1. 42E+00 ANEE=N] 1« 21E+D0
A.090E-02 1.03F+00 AL1S5E=D1 L. 27E+00 LAYE+OD L. 24F+00 1.A2E +00
Fel1HE-D2 Lel0E+0D G, 25F=01 1. b1 E+D0 2. 20F+ 00 L. 0F+00N 2 +54F +00
2.51€-02 1.41F+00 1.11F+00 L.HAF+DO 2u51E DN 2.04E+0D0 A.248 400
2.00E=02 Ve H2E+ 00 1. 33F+0N 212000 2« HRES 0D 2.86F 0D A .HRT «0D
1.5RE=D2 1APE+0N L.44%E+0N 2.34E4N0 22T 1D A,00E+00 & B2E S D0
1.26F=02 LuATF+NO 1.50E+0N 2. HhF e o H0E OO AL2TE QD & o HEE D0
1.00FE=02 1.%3F+00 L.&%F+ON ER R Y L] EP R I EFLA R L)) B WA DE N0
7+HHE-02 1.97F +00 1.7IF+0D 2.A0F+00 & DOE + 1 A ATE e bl +00
#4.31F=D3 ZLOAF+0N 1.AAF+NN 2 Haf+0N G FRE 0N 3. 7T 0N £ WA 4 D0
S.01E-03 2.11E+(N 1+ RIF+DN0 FLALF+D0 A PVELON ALNAEE 0D fou VAE +DD
&,20E=0) 2.1 2F+00 1%2E v (1D 2.0920+00 LR NI B EHO0 e TG 4010
OPFRATION 44 B4 0 &hy B4} 435200 LELYT s 41200 LETAAH

TIME {MINY
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Table 6. Frequencies of 4-Minute Precipitation Rates Measured at Bogor,
Indonesia from October 1959 to April 1961

THRESHALD
RATE
(HM/HIN)

T+94E+00
6+31E+00
$.,01£+00
3L9AE+00
3. 16E+00
2+51E+00
2+ 00E+00
1.5RE+0Q0
1.26E+00
1.00E+00
T.94E~01
b.31E=0]
5.,01E=-01
3.98E=01
3.16E-D1
2.51E-01
2.00E=-01
1.58E-01
1+26F=01
1.00E-01
7.94E-02
b.31F=02
S.01E-02
3.98F=-02
B.1E6E-02
2.51E-02
2.0DE-02
1.58F=072
L+26F=02
1.00F-~02
T.94E-03
&.31F-03
5.01E~03
4. 20E=03

OPERATIIN
TIME [MIN)

THRESHOLD
RATE
(HRSMINY

To96FE+00
b3 1E+DO
5.01LE+0D
3 .9RE+00
3. 14E+00
2.51E+0G0
2 +N0E+ 00
1.9A8E+00
1.26E+0Q
1.00E+00
T+94E-01
6.31E-01
5.01E-01
3. 9RF-01
3.14E-01
Z+S51E=0]
2 D0FE=0)
1-5AE-01
1.26E=~01
1 .nE=01
T 44E=-02
b.31E-D2
5+01E~02
3. 9KE-D2
1.14E-02
2.51E-02
2 +ONE-0Z
1.5RE-02
1.76F=02
j+00E-02
T.HeE-03
&.31F-03
5.01E=03
4,20F-03

OPERATINN
TIME (MIND

PERCENT OF TIME THAT RATE [5 GREATER THAN THRESHOLD

AnbuUAL L] FEB AR L1 L
0. O0E +00 O, DOE +00 0, DOE+00 0,00E+00 0.00E+00 0.00E +00D
0.GOE+00 0.00E+00 0. 00E+00 8,00E+00 0.O0E+00 D.00E+00
0. 0DE+00 0, DDE+0N 0, 00E+00 0, 00E+00 G.0DE+00 . 00E+00
0.008+00 0. 0DE+00 0, 00E+00 0. 00E+00 0.00E+D0 0.00E+00
44,53E=03 0. 00F +00 0,00E+00 1.36E-02 0.00E+00 0. O0E+G0
9.,06E-03 0. 00E+00 0.30E+00 2.T2E=D2 l.64E=02 0. 00E+00D
2.49E-02 0. 00F+00 0.00E+00 4,08E-02 3,20E-02 0.00E+00
6.12€-02 ‘L4 63E-027 0.00E+00 H.81E-02 4.92E-02 0.00E+00
1.31E~01 1. 14E-D1 0. COE+00 1.77E-01 1.64E=G1 0.00E+00
1.93E=01 1.63E=01 0. 08F+00 2.18E-01 2.46E=-01 7+43E-02
2+ T2E=D1 2.12E-01 0, 0NE+DO 2.99F-01 3. TTE=O1 1.86E=01
% 19E=01 3.,43F=01 0. 00E+00 3.95€=01 5.74E=-01 Z2.97E=01
5.41E-01 &4, ORE =01 0. 00E+00 &, T6E=01 7.8TE-01 4 ,46E =01
& ,89E-01 6, 20E=01 0.00E+00 6.13E-01 1.00E+00 5.57E-0O1L
9.15F-01 8,17F=-0 0. 00F+00 A, 30E=D) 1.20E+D0 T.06E-D]
1.20E+00 9.96F=01 0,00E+00 1.02E+00 1.51E+00 B 92E-01
1.62E+00 1.55E+00 2. L0E-01 1.50€+00 1.95E+00 9.66E-01
2.01E+N0 2.37TE+0D 3,14F=01 1. 74E +00 2.L1E+00 1.11E+00
2.34E+00 3,09 +00 1. 15E+08 1.97E+ 00 2.39E+00 1.19E+00
2 A TELON 3,74E+00 1.6RE+00 2.22E+00 ? . T4E+00 1.34F+00
3.09E+00 4 4 EE +00 2.62E+N0 2.36E+00 3,28E+00 1.49E+00
3.5HE+00 4,92F+00 3.14E+00 2,12E+00 3.R4E+00 1.715E 400
%,07E+00 5.37€+00 4. 9E+OO 3.02E+00 &, H4E+00 ?+04E+00
4 ,60E+00 6. 11E+00 4,82E+00 3.50F+00 5.51E+D0 2.23E+00
5.16F+00 &.B1E+00 5.ATF+00 3.93E+00 5.08E+00 2. 3DE +00
% .hRE+00 7.376+00 7.34F+0D 4,33E+0D &.40E+00 2.53E+00
6. 22E+00 R« OSE +00 R.OTE+DO 4,915+ 00 b INE+00 2 .HBE+DD
& AVE+D0 8.58F+00 9. 54F +00 S.42F+00 7.43E+00 2+90E+00
7. 36E+00 9,568 +00 [.0FF+0L S.98F+00 T.88E+00 3.16E+00
7 +85E +0D 1.O3E+01 1.1RE+D] H.AZE+OD A.21E+00 1.34F+00
B,29F+00 FaLEE+0O1 1. 23E+0) 7o 34E+ 00 A 64E+00 1.42E+00
8. R0E+00 L. 16F+01 1.44E+01 T.96F+00 9.25E+00 3.T9E+00
94 27E+00 1,24E+01 1,51E+01 R 40 R+ 00 9.69E +00 4.01E+00
9.5 7E+00 1,32E+401 1.65E+01 B.66E+00 1.02F+01 4 4QYE+00
176590 24486 3817 29383 24401 10766

PERCENT OF TIME THAT RATE 1S GREATER THAN THRESHOLD

Ju MG 134 acy NOY DEC
G.O0F+00 0. DNE +00O 0, 00E+00 0. 00F+00 0.00E+00 0, 00E+00
0 .00E4+00 0, QDF+00 0, O0E+00 0.00E +00 0.,00E+00 0.,00E+N0
0.00E +0) N.00E +00 &, ODE+00 (. ONE+ Q0 0.00F+00 0.00E4+00
0.00E+00 0. 0OF+00 9, 00E+0D 0,00E+00 0.00E+D0 0,.00E+00
0.N0E+00 0. ONE+CG0 0. OGE+ 00 2,94E=02 0.00E+00 0.00E +00
0.00F+00 0. NNF+00 0. O00E+00 2.94E-02 A.00E+00 0.00E+00
0. 00E +00 0. 00F +0D 0, 00E+00 1.1RE-01 1.54€-02 1.99E-02
0,00E+00 " 0. N0E+00 4,58E-02 3,24E-01 1+54E-02 9.95E=02
0. 00E+00 O, ODE+0D 4, 5AE-02 4, 42E-01 6. 176-02 1.59E~01
Q.O0E+00 0, OOF +00 1.37E-01 5,R9E-01 2.,24E-02 2.19E=01
0. ONE+D0 0, NOE +0N 1.83E=0] b, 77E=01 2.47E=01 2.+39E-01
O 00E+00 0. 0NE+00 4, SRE=01 G4 2E-0] 4. 34E=0% 2.98F-01
0. 00E+00 B.S9E-02 8,25E=01 1. 15E+ 00 S5.T1E~=01 3.98E-01
T.06E~02 8,.59F-02 1.10E+00 1.41E+00 &, T9E-01 4,58€=01
2,12E-01 3,448 =01 1. S6E+00 1. 86E+ 00 9.56E=01 5.5TE=D}
2.R2E-01 h.01E=0L 2.06E400 2.4 TF+N0 1.37E+00 B8.16E~D1
4.23FE-01 T.7T3E-01 2. 43E+00 2+9TE+ 0D 2 N1SE+00 1+19€+00
4 o I4E-D R.59F=D1 3,16E+00 3.59E+00 2.48E+00 1.39€+00
6.35F-M RLS9E~0] 3,53E+00 3. 89E+00 2.05E+00 1.67F+D0
B.4TE-01 B.5OE=1 3,09E+00 4.1 2F+00 3.3RE+ 00 1.77E+00
1.,27£+00 8.59F-01 4. ALE+N0 4, 33E+00 3.93F+00 2.05E400
2.19E+00 1. 20F+00 S.HRE+O0 4, 62F +00 &, TAE+00 ? . 25E400
2.75E+00 1.54C+00 64 IRE+00 4, QAE+ 0D € A1E+00 2.75E+00
3.32E+00 1.43F+0N 6. TAE+00 5,21F+00 5.9TF+00 A 16FE+00
3.53€+00 1.89F +00 7. SEE+ON 6. 04E+00 6690 400 3,T0E+ND
44 30€+00 2. 15E+00 7. T4E+00 6.4 AF +00 T.54E+00 4 ,36E+00
4, 59F +00 2.32F+0N &, Q7F+0N 7.01E+0D AZHE4DO 5.13E400
5 JOR/F +H0 2.58E+0N AL SPESON 7.60F +0OD AL 10E+00 SLATE 400
5.36F+D0 2.A%F+00 AL, TOE+NO A4 10E+00 9.TZE+O0 HLATE+OD
5. AGE +OD 2. AIEHON 3, 16F+00 B 62E+OD 1.P0F+0E &.C0F+NG
6.O7E+00 3.01F+00 9, 4RE+DD R, 605400 1.05F401 7. WE+00
5,2 8E+00 3, 265400 D LRAE+DO QL 2HE 00 1.NoF+nt T.5AE +00
o 2AF + 0 3o H20H0N 1.01F+01 9, H4aEs D0 T.lhEsD] 8, 12E+00
5 435E4+00 3.52E+00 1.02€+401 9. 4DE + 00 1.1 7E+D] B 22E400
55H89 4#6ST AT3) 13584 245931 201086

" Jun

0. 00F +00
0.00E+00
0. CDE+0D
N, 00E+00
0. 00E +00
0. 00E+00
0. 00E+00
0. 00E+OD
0. 0OE+00
1.58E-01
1.58E-01
2.37E-01
3.16E~01
3.15E-01
S5.54E=-01
Tt 2E=01
T« L2E-D1
F.AHIE=0]
1 .11E+O0
1.11E+00
1.19E+00
1 .42E+00
1 JSAE+DO
1.74E+00
1. 74E+00
1.93E+00
2+ 14E+00
2+ SIEDO
2..TTE+QD
?.H5F 400
3.0LE+0D
3.0RF+0D
3 .08E+00
J.16F+00

5057



Table 7. Frequencies of 1-Minute

Precipitation Rates Table 8. Frequencies of 1-Minute Precipitation
Measured at Flagstaff, Rates Measured in the Canal Zone
Arizona from July 20, (Atlantic Side) from June 1968 to
1967 to August 21, 1967 November 1968

PERCENT NT T[NE THAT R4ATE 1§
GRTATFR ThAM TRRESHALD

THIESHOLD PERCFHT OF TIME THAT RATE TS GREATER THAN THRESHOLD

SINCLE GAGE GaTE - .

FT. O VALLLY [MssMIN} ALL DATA PiNE MACKEMZTE CHAGRES
G, NOE L0 ToaF+00 Q. 0NF +N0 Q. NOE+ 0N 0. 00E+O0 Q. ONE+ 00
D, DOF 0L 6.3 F-00 0.00F =00 N.ANF+0N 0. 00FE+00 O.00E+00
0,005 +00 EFR e L ne N, ONE +0N 2. 0NE+DO G4 ONE+ DO
S.0 3LARF-0N 1 +35F DL OOF+00 2,27F-03 (L 00E+00
3. LAE+IN J.4nF=03 S .h2E-03 3.41E-03 0, 00E+ 00
251 F 400 1.74E=02 L1202 1.48F-D2 4,596-03
2 NEE+D0 4. NaF =02 . FRE-D2 G5, 00F-02 3, 22E-02
0,0 LoSBF+nD 2.33F-02 S.A%E~02 Q.6 TE=02 T.R1E-0Q2
6508 ) L.7&F+00 L.53E=-D1 8.99E-02 L.B6E-0] 1.015-01
H z ! t.06F-02 I+ I0E+00 2+20F=01 1.63E-01] 2.T4E-01 1.24E=01
TeGaE~21 &L AGE=02 3,E2E-02 T+P4E=D1 3.10F=C1 2.138-01 3.67E-01 2. 39E-N1
6e21E=01 T.52F-07 £4R3T.]? 6.315=01 3, AGE-0] 2.R1E-01 Ga4SE-OL 3,45F-0]
Sa0lF=T1 1.075=-01 1,07 3.015-01 4, B84F-01 3.4RF=01 Se pAFE~0] 4, 1AE=-01
k TE=G] 1463E-G1 l,amb=01 3.06E-01 5.R1E~01 4,30E=-01 6.56E-01 5.208E=D1
Les7E=-01 2.087-M EFRLEIT] b.GRE=D] Se2%5E=01 T« TRE=-OL &2 4RE-01
245901 24H4uE=T31 2.%1E~01 RL.ZAE-O] b.HAE-D B.95F-01 A.09E=01
3.18E-01 3.549€=01 2. ME=D1 9.RIE=01 8. 205-01 1.04E+00 1.04F+ 00
3.97E~01 L, BiF-01 1.2HE=D1 1.15E+00 S.43E=01 1.20E+00 1.28E+00
& TGE =M 5. P9F =01 1.36F=0% 1.33E+00 1.12E+00 1.3SE+00 1.50E+00
S.T4E~01 &.295-01 1.70F=01 1+55F+00 1.23E+00 1.56E+00 1 .SRE+DO
T.xiF=01 T.77E-01 TaHE~02 1.79F+00 l.41E+00 L.81E+00 24 32E+0N
£.3uF-01 GL.8FF=-0 LA E-02 2.0AE+D0 1.7NE+00 Z+DBRE+DO 2.50E+0D
Le11E+CD 1.17E+J0 S.N1E-02 2+ 40E+Q0 2.01E+0N 2+ 40E* Q0 3, 03E+00
1345400 1,405+ 01 3.IRE~G2 2 T4E+Q0 2.43E+00 Z+T2E+00 3.29E+00
1.6528+00 1, H&E i B.16E-02 3.24F+00 2.90F+00 3. 20E+00 3.93E+00
2451%-02 2.01E+00 1,GTF+0D 2.51E-02 3.7T1E+00 3.42E400 3.66E+D0 4. 39E+O0
240GE-52 2.51E+00 2., 2RE+00 2+00E=02 4y 21E+00 4o Q9E+00 4. LOE+00 4. RTE+ DO
1+52F=0¢ 2.T4E 40D e LUELOD 1.5RF=02 4 T2E+Q0 44 ALES OO 4.TOE+0D0 S5«1BE+00
a2 hr=02 3.0RE+00 2.99F«00 1.268E-02 S.ASE+0D L ARE+DN 5.36F+D0D S. 520+ 00
1.0%8-02 F.3ITEAD0 3,20E+00 1.N0E-02 S ebHE+D0 S5.3Z2E+00 S5.T3E+0Q 5.93E+00
TuGtinby 3 a0 L.HBEXCN Te94E-G3 H.05E+00 S.A3E+00 b4 06E+DQ 6. 37E+00
Ha?1F=G3 & GAE+ND 4, 3INERGND 6.ILF-C3 6.37E+0D 4. 2RF40N b 29E+0D 644 RE+00
S.CiE-02 4. 39E- 00 G TEE+20 SeN1E~Q3 T bJHREFOD 6+ REE+00 6. 6IE400 6. SRE+ 0D
L ZGE~3 & 3HE-G0 5,06E+00 4o 20E-03 6.96E+D0 TeIHE+OD &+89E+D0 bH.52E+00
CrERAT IO LPRLYG 45918 OPERATINN 145324 35614 871945 21765

TIFE [MIN} TIME (MIN}

_Gz-
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Table 9. Frequencies of 4-Minute Precipitation Rates Measured at Saigon,
Vietnam from January 1964 to December 1964

THRESHULD PERCENT GF TIME THAT RATE IS GREATER TIHAN THRESHOLD

RATF
(MMZMINY ANNU AL JAN FEB MAR APR HAY JuN
7. O4E+00 0.0QE+00 0.D0E+D0  0.DOE+00
6.31E+00 G .U0F+00 0.00E+00 0. O0E+00
5.01F +D0 0.00F+00 _ 0.00E+00  O.0DOE+0D
3.08F+00 0.00E+00 0,00E+00 0. 00E +00
3,14F +00 1.52E-03 0.00E+00 1,85F-02
2.51E+00 3,04E-03 9.,19€-03 1.85F~02
2.NGE+00 7.616-03 9.19E-03  4.63€-02
1.58E+00 1+60E=02 : 9.19€-03 o4 BE-02
1.26F+00 2.R9E-02 1.84E-02  6.4RE-02
1.00F+00 4.64E~02 = " = - 1.84E-02 7.4 1E~02
7,94E=01 .06k =02 o 8 S 2 5.51E-02 1.57E-01
6.31F-01 1.326-01 g H § § 1.476-01  2,61€-01
5.01E=01 1. 79E-01 w ° ® . 1.84E-01 3.06E-01
3.98E-01 2.19E-01 z = o = 2.30E-01 3.52E-01
3.14E-01 2.76E-01 “ u u w 3.22E-01 4, 44E-01
Z.51F-01 3.42F-01 3 =} o o 4.6BE=01 5.2BE-01
7.00F=01 4.156-01 < K] = a 5.88E=01 b6+6TE-0L
1.5AFD1 T 4, 9nE-01 & A £ 5 7.26E=01 7.36E=-01
1.26F-01 5.64E-01 i L] 5 & A.73E=01 AL43E-01
1.00F-01 64 T4E-01 ° v " o 1.08E+00 9.44E-01
T.95E=02 8.126-01 ] r 2 2 1.30E+00 I +N7E+00
6.31F-02 9.32£-01 8 ] @ 5 1.48E+00 1.23E+00
5.01E-02 1.11F+00 2 H 3 3 1.71E+00 1.5 1E+00
3.9AE~D2 L.2AE+00 ¢ 3 3 a 2.05E+00 1. TOE+00
3,16E-02 1.47E+00 i L i 2.62E400  Z.06E+00
2.51£-02 1.71E+00 2 2 2 2 3.14E+00 2.33E+00
?.00E-07 1.896+00 3.47E400 2 .S9E+0D
1.3RF02 2.05F +00 4 ,O0E +00 2.75E+00
1a26F=07 2426E+400 44 34E+0D0 2.96E+00
1.00F-D2 24045400 % .62E+00 3. 10E+00
7.96£-03 2.57C¢N0 4. 79E +00 3.27E+00
£.31F-03 2.72£+00 5.13E+00 3.56E+00
5.01F-03 2.83E+00 5.32E+00 3+ BOE+00
4.208-03 2.97C+00 5.70E+00 3.94E+00
OPFRATINN 525945 L4h40 63200 43545 %3200
TIME tRIN 44650 41760
THRESHALD PERCENT OF TIHME THAT RATE IS GREATER THAN THRESHOLD

AATF
{MM/BINY JuL A SEP pLALS Ay DEC
7.94E+00 0,00F+00 0, D0F +00 G. 00E+0D 0.00F+00 0.00F+00 0.,00E+00
6.31E+00 G.DOE+00 0, D0E+00 0. O0E+00 0.00E+00 0.O0E+00 0.0DE +00
5.01F+00 0.00E+00 0.N0E+00 « 0, 006400 0.00E+GO 0,005 +00 1. 00E+00
J.9RE+00 0.00E+00 0, N0E DD 0.00E+DD N.00F +00 0.00ELGD 0L00E+00
3+ 14E+00 0.00E+0O0 0. 00 +00 0. 0OE +00 0.00E+00 0.00E+00 0.+ 00E +0D
2451F+00 8.96E-03 0.00F+00 3.00E+00 0.00NE+A0 0.0DE+0N 0 .00E+00
2.00F+00 1.796-02 0. ONE +00 0. GDE+D0 0.00E+00 1. RSE~02 0.00E+00
1.58E+D0 7.17E-02 R.96E-03 9.26E-03 0.00E+00 2.7RE-02 0.00€+00
1.26E+00 1.70E~-01 4, 48E=02 1.85E-02 0. 00E+00 2.7RE-02 0.00E +00
1.00E+00 2.51E-01 A.96E-02 6.4RE-02 0,00 +A0 4.63F=02 0 .00E+00
7.94E-01 3,49E=01 1.79€-01 7.41E-02 2.69E-02 1.02E~-01 R.96E=03
6.31E-01 4457E=01 3.326-01 1.11E-01 5.3RE-02 2.04E-01 1.79E-02
5.01€~01 S.AZE-01 4,5TE-01 1.39€-01 7.17E-02 3.461E-01 2 W4VE-V2
3.9RF=01 6, J0E-0} 5.02E-01 2.136-01 1.25E=01 4. 44E~D1 3.5RE-02
3.16E-01 7.71E-01 f+90F=01 2.87E=0) 2, 06E-01 5.196-01 b.2TE-02
2+51F-01 8.51E=0N1 8.156-01 #.356-01 3.alE-NE 5.74E~01 6.27€-02
2.00F-01 1. 00E+00 1. 03E+00 5.37E~01 4.12F-01 6.39E-01 R.OGE=02
1.58F-01 1.07E+00 1.23E+00 6.11E=01 &.1RE-01 7.13E-01 8.,96E=-02
1.26F-01 1.16E+00 L+ 40E+00 7.226-01 T.44E-01 9.076-01 9.86E-02
1.00E~01 1 .256400 1.A3E+00 9.63E=-D1 8.96E-01 9,91£-01 1.08E-01
T.94E-02 1.41E+400 Z+4BE+00 1. 11E+00 1.01€+00 1.12E+00 1.25E-~0%
&.31F-02 1.63F+00 2.72F+00 1. 36E400 1. 16F +00 1. 31E+00 2.0AE-01
S.01E-02 1.81F+00 3.14F+00 1.65E+00 1.47E+00 1.66E+00 2 4b0E-T
3.90F-02 2.0RE+00 340F+0D 1.90E+00 1.60F +00 2.096+00 3.49E-01
3.16E-02 7.22E+00 3,726+00 2. 04E+00 2.00E+00 ? 4 BE+0D 3.6TE-0]
2.515-02 2.51F+00 4, 27F+00 2+55E+00 2.376+00 2. TTECDO 4.21E=-01
2.0pE-02 2+A0F+ 0D 4,556 +00 2.A3E+00 2. BHE+O0 3.1 0E+00 5.29£-01
La$RE~D2 2+9TE+00 5,6 TE+00 3.26E+00 2, RAE+00 3.4TEHO0 5.4 TE-D1
1.26E-02 1,37F+00 5 DAE 4NN 3.70E400 3.072F+00 3, T0F 00 6.00E-01
1.005-02 3.59F +00 A, 11E400 3.A1E+0D 3,21 +00 2,95£+00 6.270=01
T.94F-N3 3.92E+00 SLRTFADN 3.93E+00 3,40 1O 4 O5F+Gi) H.60E8=011
&.316-03 4,07E+00 6. TIEL00 4. 166400 AL B1E+O0 4,23E+00 1.0264+00
5,01F-03 4, 13400 T.01F+00 &, 20E+D0 T, 74 F+ 00 4.51F+u 1.12E+00
420603 4.51E+00 T.42F+00 4. 30400 1,9 7E +00 4576400 1.13E+00
OPERATINN fuly §410) frh ha 43200 Lt ) & 3200 4465450

TIHMF {M{N}
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Table 10. Frequencies of 4-Minute Precipitation Rates Measured at Danang,
Vietnam from January 1963 to February 1964

THRESHOLD -PERCENT OF TIME THAY @ATE 15 GREATER THAN THRESHOLD

RATE
(HH/MIND ANNUAL 8N FEB HAR APR HAY JUN
T.94E+00 0,00E+00 0, NOE +0N0 0.00E+00 (e DQE+ N 0,.00F+00 0.00E+00 . 0.00E+00
6.31E+00 0.00E+00 0, 0OF+00 0. 00E+ND 0.00E+00 N.0NE+00 G.O0E+00 0. OOE +00
5.,01E+00 0. 00F+00 0.0OE+DQ 0.00¢«00 0.00E+00 0.00E+00 0.00E+00 0. 000 +00
3.98E+00 0.00E+D0 0, 00F+00 0. 00E+00 Q.00E+0D G.00E+00 0.00E+00 0.00E+00
3.16E+00 6. T2E~D0 0, GOE+0O0 0, Q0E + 00 a,00E+00 0. 00E+QD Q. 08E+00 0.0DE+00
2.51E+00 b6+ T2E-04 G, 0OE+00 0. 00E+00 0,00E+00 . 0.00F+00 G.O00E+ 00 0. 00E+00
2. 00F+00 J.36E-03 4, HAFE=03 0. ONF+00 N, 00E+D0 G ODE+OD 0. 0UE+DD 0.00E+0Q0
1.58E+Q0 4 ,.41E-03 4,40E-03 0, DOE+NO QG.00E+HN 0. 00E+CD 0.0CE+00 0., 00E+00
1.26E+00 2+ 22E=02 1.34E-02 0. 0GE+ 00 D.00E+ 00 0.00E+00 QLODE+00 0. GOE+00
1 .00E+00 3.T6E-D2 2. 69E-02 0. QDE+OD 0.00E+00 0. 80E+ 00 0,.00E£+00 0, 00F +00
T.94E=0] L£.B6E=02 5,3BE-02 0, 00E+DD G.00E+ D0 0.00E+00 0.00E+00D (e DOE +00
&6.31E=-01 1.04E-D% 6L.2TE-02 (. QOE+ OO 0.00FE+00 0.00€+G0 0.D0E+00 0. 00E +00
5.01E-01 1.60E-0D1 B.51E-02 Q.I5C~03 0.00E+ 00 0,00E+00 0.00E+D0D 0.00E+0D
3.98E-01 2.19E-01 1. 16E-01 l.a8E-02 0.00E+00 0.00E+00 0.00E+00 0.00E +00
3.16E-01 2.93E-01 2,02E-01 1.95E-02 0.00E+00 0.00E+0D G.00E+0Q0 0. 00E +00
2.51E~01 3.79E=-01 2.73E-D1 3.41E-D2 8.94E-03 0.0DE+ DO Q.00E+00 0. Q0FE+00
2.00E=01 %4 92E~D1 3.T2E-01 &+ 34E-D2 3.58E-02 0,00E+0D 0.C00E+00 0.00E+GO
1.5AE-01 6.31€E-01 5,33E-01 1.02E~01 1.52E-~01 2.T8E=-02 0.C0E+OD 0.00€+00
l.26RE-(1 T.084F~01 T 44E-01 1. 46E~01 2.51E-01 5.56E=02 0.00E+ 00 S .26E-03
1.00E-01 9436E=01 1.02E+00 1.80E-01 2.TRE-D1 A.33€-02 0.00&+00, 9.,26E-03
T30 FE=02 1.13E+00 1. 32E+00 2.83F~01 3.05E-01 l.1LE=01 B.95E-03 3. TOE-02
6.31F-D2 1.35FE+00 1.68E£+00 3.756-01 3.32g=-01 L.94E=D1 1.79E-02 9.26E-02
5.01E=-02 1. 6SE+00 24 27EH00 5,51E~0] 3.41E-01 3.24E~01 3.58E-02 1.11E-01
3,.98F-D2 1.898+00 22 HLE+O0 &.B7E-01 3.6TE-0) %.35FE=D1 8.96E-02 1.39E-01
3.16E=-02 2415E+00 3,00E+00 9,31E=-01 3. T6E-01 6.39E-01 1.52E~01 1.48E=-D1)
2.51E-02 2«6 3E 400 3.52E+00 l.13E+00 4.03E~01 A.463E=00] 2 +60E-D1 1.94E-01
2. NOFE-02 2+75E+00 & o ONE + Q1) l.42E+00D 4.5TE-01 1.08E+00 J14E=0] 2+13F-01
1.5RE-02 3,QRE +00 4 4AF+00 1.71E+00 4. 75E-01 1.321E+00 3.85E-01 2.+31E-01
1.26E-02 3.IAE4+00 4 ,36F 400 L.99E400 5.02E=-01 1.58F+00 5.,02£-01 2 +H%E -01
L.O0F=N7? 3+ T2E4+00 S+H%E+00 24 3Z2E40D 5.20E-01 1.71E+00 S.82FE=-01 2.96E=01
T.94E-D3 4. 06F+00 S.RIF+MN 2. 67E+DD S5+3AE~-01 L.B8NE+00 &.63E-01 3, 06E-0L
H,.31F-03 4 L AAE 00 f.ATE+OD 2.89F+00 5.65E-01 2 0hE D0 7.89E-01 3.43E=-01
S N1E-03 4.6TE+ND b TZE+ON 3. 30F+00 5.65E-01 2+25E+00 A.42E-01 3.09E=-01
4.20E=03 4 A9E+00 6. 98E+00 3.50E+00 6.T2F-01 2.50E+00 A.&%E=-01 4 DTE=O1
NPERATION 595060 89250 A2080 44640 43200 L4640 43200
TINE IMIN) .
THRESHOLD PERLCENT OF TEME THAT RATE 15 GREATER THAM THRESHOLD

RATE
(A M it L aye sep oet Nov pEC
T.94E+00 Q. 00E+0G O, OOF +00 @, 00E+ 00 0. 00E+ 00 0. 00K +05 0.00€+00Q
S.ILE+00 0.00E+00 0. 00F+00 0. 00E+O0 0.00E+00 0.00E+00 0.00€£+00
S.01E+D0 0.0DE+00 0, 00E+0O 0.G0E+0D 0. 00GE+00 0. 30E+00 0.00E+00
3.98E+00. 0L.O0NE+QD 0. 00F+00 0., 0NE+N0 0.00E+00 N.ONE+DG 0.00F « 00
J.l6T+00 0. ME+00 (e OOF +00 0. ODE+3D A.96E-03 H.00FE+00 0.00E+D0D
2.91F+00 0.0DE+ND O, 0NE+00 0, 00E+0N R.I6E=03 0.00F+00 Q. 00K +00
2.00F+00 Q. ME+ND 0,00F+«0NN 1.8%E-N2 8.96E-0613 Q.005+D0 le44E-D2
1+5RE+00 1.T9£=-02 1.0E=N2 S5.56E-~02 A, 96E-D3 NONE+OD 2.87E-02
t.26E+0D 3.5RE~02 2+ TOE-D2 1.02E-01 3.58E=-02 5.56F=02 2:37TE=02
1.00FE+00 3.58E-02 2.70F=02 1.94E-01 T1T7E-D2 1.02g=D1 5.31E-0D2
T o 94F=01 A.96FE=02 & 49E=02 2.8TE-01 1.9T€-01 1.67TE=01 5. TSE=02
&.31E-01 1.2%E-01 b4, 49E-02 5.00E-01 3.05E-01 Z2.RTE=D] B.62E-02
5.01E~01 1.52E-01 & HUE 02 T.69E-0]1 4, 30F-01 G RlE~D] 1.T2E=01
3.90E=01 1.9TE-D] 1.3%E-01 9.81E~01 5.91E-01 A.39E-01 2+11E-01
3.16F~-01 2.51E-01 1.80E-01 1. 24E+00 7.89E=01 T.50E=01 S«17E~D]
2.51F=01 2.TBF-01 2.T0F-01 1.5AE+D0D 1.03E+00 HA9FE-N] T 16E=001
2.00E=-01 3.32E-01 3.33F=01 1.87E«DO 1+ 3TF+D0 1.135+00 1. LAE+DD
1.50E~01 3.50F-01 4, 13F=01 2o 24FE+0D) 1.60E+00 1.43E+00 L +68% +00
1.26E-01 3.85FE=01 5.03Ff=0D1 2.62F+00 1.93F+00 1.73E+00 2+1RE+00
1.60F-01 %4 30E=D1 S Bh4f=01 2.ORE+DO 2.20E+DD 2.03F+00 2 +69F +00
T+ 9HE=-02 LS TE~O) T+ 10E=0} 3.3RE+0C 2.L3E+ 00 2295+ 0D 3456 +00
G331 E-02 5.20F=01 A.T?E-D1 F.91E4 00 3 1 8E+00 2eh1E+ R0 4,0 2E +00
S.01E-02 & 00E=01 1.01E+00 &, 3GE+D0 3. THE+ OO 3 N0E+00 4. 90E+00
3.98F=02 6. T2F=01 1.19E+00 4 ,NTE+DD 4.31E+00 A.51E+00 D44 5E +00
3. 16E-D2 Teb4F =01 1. 47E+00 5. 3TE+00 4. G2E+ 00 3.84E+00 5+43E+00
2+851E=02 f.69C=01 1.70E+00 5. 7SF+00 5.5 1E+00 4L 2hEe (0D 6 22E+00
2.00E-02 1.0L£+00 7. ONF+ 00 6. IAC+N0 &AL ANE+ON AL B1F+00 6.62E+00
I.50RE=-D2 1.326+00 2. 22F+00 b.2TC+D0 T.LAE+NN 4L AN O0 T«21C+00
1.26E=D2 1+ 4QF+ 00 2L AGE+0N T 4%E+00 T« BIE+ 00 Sl 6F00 T+863E+00
1.ONE=02 1.59F+0N 2+ROF+0D RLOE+DG B TAE+0OD S5.09F+00 8.07E+0N
T4 F=03 1A5C+00 3,055 40N A,A1E+00 Q. T2E+ 0N S+ 93E+0N ALTAC O
6£.310-03 L= TTE+ON 3A2E+00 9, 3AE+00 1,06F+01 1R OG T 64E+00
5.01F~03 1.RSE+00 3,.5AE+ 0N 9. TAE+ D l.14F+01 HL 50«00 9.71¢ v00
4, 20E-N3 1.94F+00 JLh5F+00 1.09E+01 1. 19F+01 LI S.94E +00
NPFRATINN 44640 - &4 500 43200 Lhhad 41200 27840

TIMF (MWD
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Table 11. Frequencies of 4-Minute Precipitation Rates Measured at Pleiku,
Vietnam during the years 1963 and 1965

THRESHOLD PERCENT NF TIME THAT RATE ]S GREATFR THAN THRESHOLD

PATE
[MMZIMIN) ANNU AL JAN FEB MAR APR MAY JUN
T+ A4E+0D 0. D0F+00 ¢, ONE+00 0. ONE+00 0. ONE+00 0.00E+00 0, 0DE +00
6.315+00 0.00€+00 0. 00E+aN 0.00E+30 0.G0E+00 0.00E+00 0, 00E+00
S.O1E+00 0, O0E+00 0.00E+00 0, 00E+0N 0.0NE+0D 0.00E+00 . 00F +00
3,9RF+00 O, 00NE+DD 0.00E+N9 0.00E+N0 .00 E+00 0.00E+00 0. 00E+00
3.16E+00 %, 0RE=0& 0, O0E+00 0. 0NE+ 0O 0,00E+00 0. 00E +D0 04 ODE+00
2.51FE+00 2.54E-03 0. 0NE+00 AL00F +00 0,00F+00 ¢ .00E+00 . DOE +00
Z.NNF+00 &y BOE-03 0, 0NE+00 0, 0E+ 00 4,63E-03 1.79E=-02 0. 00E +00
1.58FE+00 9,65E-03 : C.00E+00 0. 00E+G0 4.43E-03 2.24FE-02 2.78E-02
1. 26E+00 1.73E-02 a, ODE+00 1. ODF+ 00 2.31E=D2 3.5RE-02 2. THE-02
1. 00FE+00 2.69E-02 2 0.C0E+00 & 4 HE-03 1, ME~02 642TE-02 3,70E-02
7.04F=-01 4,27€-02 ] 0, 00E+00 8,96E=03 5,56E-02 T.62£-02 9.26E-02
6.31F=01 6.306-02 § 0.0G0E+00 B.96E=073 T.01E=02 1.21£-01 1.20E-01
S5.01E=D] 2,89E =02 - 0, O0E+00 1.34F=02 A,33E-02 1.66E-01 2. 04E=01
3.90F-0] 1.27E-D1 o 0.DOE+00 2. 26E-02 1.11E-01 2 .28E~D1 3,15E-01
3, 1RE-O1 1.74E=01 = G, DDE+00) 2.24E-02 1.39F-01 2.91€=01 31,98E-01
2.51F=01 2.1RE=-01 o 0. 00E+0N 2.24E-02 1.71E=01 31.056-01 5,00E-01
2. 00E-01 2.78E-01 a 0, ODE+GO 3.14E-02 1.90E=01 3.63E-01 64 11E-01
1L.54F-01 3.60E-01 E 4,96E=03 3,145-02 2.31E-01 4 57601 7.59E-01
1.26F-01 4, 60E-0F 2 4, 96FE-03 3. 14E-02 2.7aF~01 5.65E-01 1.02E+00
I .00E=01 $.A3E-01) 1.49E-07 3,50E-02 3,ENE-01 7.30E=01 1.24E400
7.94E-02 7.31E-01 o 1. 49E-02 5.38F-02 3.4 7F=-01 9.01E=01 1 +55E+00
6.31F-02 9.158-01 | 1.49F-02 8.51F-02 3,75F-01 1 .D3E+00 1, B4E+0D
5.01E-02 1.11E+00 a 1,49E=02 1.DRE-01 4,76F-01 - 1,3RE+D0 2.126+00
3.90E-02 1+33£+00 o 3,476-02 L.O0RE-G1 450 E-D01 1.40E+00 2.69E+00
3.164F-N2 1.5RE+00 t 3, 67E-D2 1.TOE-01 %,91E-01 1.97E+00 Z GEHQ0
2.51F-02 1.87F+00 2 3,97E-D2 1.756-01 5.09E-01 2.35E+00 EFEET T
2LO0F=02 2176400 ) by 6SE-02 2.51E=D1 §,60F=0] 2.7DE +00 3.58E+00
1.58F-G2 2 JARE+00 T+ FUE=-02 2.87E-01 5.67E-01 2.95E+00 3.99E+N0
1,24F=-02 2.84E+00 T.96E~02 3, 18E-01 #,39C-01 3,35E+00 4 .50E+0D
1.00F-02 3, 20E+00 TeF4E-0O2 3.67€-01 £.99F-01 3. TLE+00 4 .95E +00
7.94€=03 3,58E+00 Te94E~02 4, 84F-01 7.7RE-01 4. LBE+00 5 . 69E+00
6.31F-03 3,89E+00 9.92E-02 5,A5E-01 A,156-01 4.51E+00 6.07TE+0D
S.O1E=03 4.2RE +00 1.04E~01 6.94E-01 B.31F=01 5.06E+00 &, 30E+00
A 2DE=03 4 ,62E+00 1.74E-01 T.26E-01 H,4TE-0O1 5.4 TE+DD T.50E+00
OPERATION 787680 4ai40 20640 B92 80 6400 89280 43200
TIME tMIN}
THRF SHOLD PERLENT NF TIME THAT RATF IS GREATFR THAN FHRESHOLD
naTE

{HM/HINY Jur A6 SEP ocy NOV nEC
T GHE+O0 0.0DE + 00 0. OOF+ 0N 0, O0E+00 0.00E+00 0.00E 00
HeILFH0D 0 .00F+00 0, NOF + 00 0,00FE+0D 0,0NE +00 0.GOE+D0,
5.01F+00 0. ONE+QH 0, NGF + DO 0, D0E+00 0,00E+ Q0 ] 0. 00E+O0

3,.9AF+00 0.006+00 0. 0NE+00 0.0GE+00 0, 00E+00 iy 0.00E+N0
3.16E+00 0. ONF+N0 0,005 +00 0, D0E+DD 4. 4RE-D2 g QLO0E+ND
2.5]1E+00 N .00F+00 1.34F-02 9, 26603 4,4AF-03 e 0.00£+00
2. D0E+00 B,IRE=D3 1.79E-02 t,ASFE-D2 4, #AE-03 in 0.00E+00

1.59E+QD 8.96E-03 2. 24F~D07 2.TRE=D? 4.4RE-03 R 0.00E+00
1.26F+00 8,9&E-03 4 4RE-02 5.54E-02 4. 41NE-03 E ] 0.O0E+DO

1.00E+00 2.69E~02 6.2TC-02 To41E=02 4,4 RE=03 i 0,QDE+00Q
T 94E=0] 4.40E =02 T.21E-01 9, 24E-02 4, 40FE=-03 o £ 0.00C+00
6.31E-01 T.L7E-02 1.84F-01 1.39F-01 R,96E-03 gv 0.,00F +00
5.01F=0] 1.16E=-01 2.17E-01 2.13E-01 2. HIE-02 2w 0.00E+NG

3.9RF-01 1.976-0% 3.09F=01 3,24E-01 4, 93E=-02 L5 0.00E+00
3.14E-01 4, 12E-01 4 .03E-01 4,26E-01 T 6202 s 0. 00E+01)

2 «51F=01 5.4 TE-01 S5.7E-01 S.63E=01 1.03E-01 E . 0.00F+00
7« 00F-0] 6.36E-01 7.26E-01 8,52(=01 1.21E-01 & x 0. GUE+DO

1.506-01 RaS1E-01 9,B1E-01 1.36F+00 1,66E-01 aea 0. 00E+00
1.06E=-01 1.10E+00 1.2%F+00 14 4RE+ON 2.011E-01 ik 8,96FE-03

1.006-01 1+34E+00 L.54F+00 L. 99E+ND ?2.R7E-01 h'ﬂ . 8,956-03
T.96F-02 1. 6AE+00 1.94E+00 2, 56E+00 1.676-01 S 8.96E-03
6,31E=-D2 2 138400 2.4T7E+0N 3L 1AF+00 5.56E-01 o D0 1+79E-02
S.01F-02 2. T2E+D0 2 3AF 400 4, ORE+0ON 6. TTE~01 303 1. 79E~D2
3,9B8E-02 3.3DE +00 3.35F+0N 4, T1IE+00 2001 o 1.79E=-02
3.16F=072 4 4 (19F + 00 4,03F+00 5, 42E+00 1. 19+ 00 R 2.869E=02
2 +51F-02 5 W11 AF + 06 & &DF+ 0N HubhEsOD 1.,48E+00 rmx 2.09F-N2
2400FE=D2 be2 SF+00 & GOF 40N T+ 52F+00 1. 70E+ N0 w 2 +0IE=02

1.%RF-02 7 43E+00 6, 19F+00 4,80F+00 LLRRE 40D Fan 2.69E-02

e OF-02 A, 650400 T O3F+G0 1. 06E+0] 2.0UF £ 00 Tz 2.H9E~012

1.00F-07 1.02E+01 TuBAF+OO 1.20F+01 2+725E€ 00 LEE 2.69E-02
7.94E=072 taliFe0l A, 7AF +00 1. ¥aF4th] 2,500 + 00 2 2.69£-02
L 1F=n? Lo 3F e} 9,30k +00 L.47F+01 2.tk 00 - 2 69E-012
H,01F=01 1.35%E+01 1.02F+01 1o h2E+0] 2B 00 2e69k-02
4 rOF=03 1438 +01 1126401 1.72€+001 Y. 13F+00 t.256~01
OPERATTON AAERD . 89240 43200 garan 0 44 40

VEME (MIN)



Table 12. Frequencies of 1-Minute Precipitation Rates Measured at Walnut
Gulch, Arizona during July through October in the years 1960
through 1963

PERCENT NF TIME THET RATF {S GREATFP THAN THMRESHOLD

THRESHOLD
RATE
{MrliN) JUL=NCT Sul aun SEP ncT
T2 GLE+DD Q. O0E+ON o, BOF + 08 3. ONE+ NN L O0E+ 0D 0 O+ 00
G2 F+DD 0.00E + O3 0. NDF+DN $W 00+ O 0. DNE+00 A 00E+0LO
SL.NTF+00 040OF +00 0. NOF a0 0, ONE+CN n, OO« 0n 0L.00E+(00
3.9RE+0D 0.,00E+0O0 0. NOF+00 0. 30E+00 0,00+ 00 GuNOE0G
3,1 &F+20 1,555 =1t @ty ANE + (7 5 o B0 =02 0L 00F+ 0N O .00E+0D
2+51E+00 L.AsF=04 0, DOE+ {30 SeanE-04 OL,000«00 NO0E+00
2. IR+ o FSF =04 S . B0DE =04 1o HAE=D3 0. O0F+ DN NL.00F+00
1.5RF+0ON 2. THF-N5 5 b0kt S.04kE=073 LI Rl Cra OO F + 00y
1.?76E+D0 b.6H5E-03 5. NAF=0% 1.0F=0? A, 10F=-N% L.72F-03
1., 00E+D0 LJOSE-D2 1.23F=07 1.,40F=02 1.10E-0p 1.726-03
T.00E-0] 1.76E~02 2.74F-07 2o GhE~P 1.6kFE-02 ?.58E-03
6.31E~D1 2.57E=-D7 3.53E~D2 3,53E=02 2.0RF-07, 3 4aF-03
5.01E-01 3.RZF=02 5, 9RE-O7 4.B2E-D7 2. RIE-02 S.16E~03
2.,98E=01 5.34E-02 SL.02F-02 b 4G E-02 3.4TE-07 T T4F-03
3.16E=01 TaINE-(2 1.20F =01 B, 6AF-02 4y 2RE-02 1.38F-02.
2.51F=01 9.4 TE-N2 1,59F-01 1.13#-01 5.61F-02 2.5RE-02
2.00F~0} 1.23£-0n] 7. 09F =01 b.43R<0] T.13F=02 3,96F-02
1.5RF-01 1ot bFE-01 P4 2E=01 1.6AF=01 R.OYE-067? . S.1AE-02
1.726E~D] 1.7TE-D1 2 R4E-N] 1.%4F=01 1. 116-01 B.2%F=Q2
1 .ONE=CL Z2.14E=0] 335701 2.A4E=N] 1.,53E=n1 1.04E=-01
T.34F=07 2.57F =01 3.975=01 2.RZF=0N1 1. 72E~01 1.326~01
6.31E=02 3 0RE-01 &, AnF~01 3,3RE=N] 1.988«-01 1.50E=01
5.01E-02 3L AGE=01 £, T2E=01 3.T5F-N1 PL.3RE-011 1.9%E~01
3L9AF=02 4,226~01 6.7iE=D1 G G4FE=D1 2.R0E-01 2 16E=01
3.18E=02 4L BIE~01 T.ATE=D] 4, GAE=01 JohaE-01 2462E=01
2.5LE-02 S.562E=01 R.ROE=D] 5.51E=01 4, 14E-01 2.98E=01
2+0NF-02 6.32F=01 YLEREF =] 6. 32F-N1 4, A7F=-01 3.41E-G1
1.5AE-02 &.ARE=N] 1, N3E+0D TulaE=01 5.31E=01 3.77E~D1
1.26F-02 T+ 50E=01 1, 10F+08 T.ASE=-01 SeRIE-O1 3.97e=-01
1.00E=02 TLA8E-01 1.13F+00 B 4TE-Q] 6.17E~D1 4. 05E-01
T+ 94E=03 B.17E~01 1. L&F +00 £.7RE=01 He STE~01 4,2 TE-01
&,31E=03 8.36E=-01 1.21E+00 B,92F=01 C BhLh3E=01 4 ,39E=-0]
S5.01E«D3 8.50E-01 1+ 22E«00 9. 0nE=01 by POE=D] 4, 54E=-01
4, 20E=-D3 B.AOE-O} 1.23E+00 G.12E=01 H4B5E=01 4. TTE=01
- OPERATEON 6215 1TAS60 1TAS60 172R0D 1162%%

TIME (MTH)

€€~



Table 13. Frequencies of 2-Minute Precipitation Rates Measured on the Gage-
Line 34-52 in the Florida Thunderstorm Project from May 19 , 1946
to September 20, 1946

THRE SHALD PERCEMT OF TIME THAT RATE 15 GREATFR THAN THRESHOLD
RATE

{MMIMIN] ALL DATa May Jun JUL AuG SEF
1.5PF+00 3,3AE=-013 0, O0F + 00 . a0E+00 R.G&F=03 N.NOE+ NG 7.22€6-03
1.26F+00 1.35E=-02 £, 00400 0L O0E N0 2. 74F=02 b 4RE~NT 433502
1L NELOD A,£0F=02 O, PAE+1 .03 -03 3. L6F-02 2.26F-02 1.378~01
7L N4F-N] 7,005 02 6 59F -2 2. r4Em07 R a6F =00 fLZTE=02 1.y2F=01
A 3lE-N1 1.52E-N1 e.115-02 £t RE-N? Ly fhF=0] 1, HE=0] 2. T4F-01
S.01E=-G1 2.2 TE=D] 1. 147-0Y le 16E-01 7.37F-01 2.96E-01 d.40E-01
ILORF=N] 2 ORE=0H 1.56F=n1 taTaE=-01 3, 4] F=0] 3, RHE=N] 3.97F=01
3. 16F-01 3.72E-01 140 2F=0} 2.59E=01 4. 26F=0] 4, MIF=N} 4.91F-01
Z2.51E-01 L b TE-D1 2.62F=D1 A LTE=NT AL 15F=-0] Ao PYE=n] 6.06E=01
}.99E=-1] &, 7TLE=0} Fe41F=01] 4 0 3E-N] 6, SNF-0] &, tRFE=N] 7.00€6-01
1.58F=0} f.P1E=D1 A,08F-01 &L 25E=0) Te6?7E=0] T4 EE-0] T.728-01
1.2AF=N1 R, DNE-01 ba218=0) Th1E=-N) R H3F~N1] G, N p =] AL30F-01
1.00F=N1 o.7PE-01 Ga)1F=n] B TSE=N] YoNEEND 1. 0%+ 00 G.16F=01
T.04Ean7 YL INE+NG fa 15F =01 1 N4E+ G 1. 25F+0:0 1. 2LE+0D 1.056+00
a2t F-n2 1.2 5E+00 TL28E-0] 1. 1RE~ND L. S3F+N0 1.29E+ 00 1.21E+00
S.N1E-N2 1. SNF+00 B REF=N] 1o Af et 1A 1F+00 1. bAE=ND 1.38F+00
I QRE=02 1.77F+00 QL ATE-N 1, ~9E+70 2., 00F+00 1.97%F+00 1.60F+00
3.1KF-02 2M0E DD 1.07Fe0N 1.a2k+ 000 7w 2&F+00 C W P2E800 1.41F+0H0
?+51F=02 2+?<E+D0 +?2F+0N 2. 21E+00 PohiFe 00 2, S4F+00 2.16F 0N
1.99F-02 2.55E+00 12 30Fa00 7 GSEFON 2 LRG0 2. KGE+ 0D 2.0aF+00
1.%8E=-n2 2. RIE+00 1.41E400 2.75E+00 + 20E+RD 3.11F+00 2.6TF+00
1.2hF=np 3.NTE4DD 1.51£400 3.04E+00 3.40F+00 3.41F+00 2.93F+00
1.00E-02 3.27E+00 1.50F +00 3.21E+00 3. 74F+00 3,42F+00 3.10E+00
T.e4F=03 ALRERGOD 1.63F+00 3, 39E+00 3.03E+00 3, 90E-MD 3.25E+00
6.31F=03 3.63F+E0 1.£5F +00 3.51E+00 4. 15F+00 4, 11500 3.43E+00
SL01F=03 ILTHE D 1.72F+«0D F.6Te+00 4. 33400 h, 22 E+00 3,.56E+00
3.98€-02 EFLESE ) 1.75F+00 3.THE+00 4,4 TF+00 &y ATELON 3. 64F+00
A.1RE-03 3,96E+00 1.R2E+0n J.EaE+00 &.55Fann 4y GHESNO 3, 20F+00
2,51F=-n3 & NGE+OD .R&F+0N A.90E+ 00 4. 65F+ 00 4, 5TF+00 3.80FE+00
2.00E=03 4, ANE+0 1+ ROF+0O0 A,94E+N0 4. TTESDO 4, 6ZE+0D 1,85E+00
1.58E=-03 4. 14E+00 1.90F+00 3,.97E+0D 4, R2F ¢ ND 4. 66F+0D 4,01E+00
1.24E=03 4.20E40D 1.93F+0N 4, NDE+NG &L RAE+ND 4, TIE+NO 4,03E+00
1.00F-03 4 23E+00 1.93F+0N 4, N2E+00 4, QLF 00 4, TIE+ND 4 .QnE+00
T G EeNg &, 2TESND 1.0%Ee00 4, DGE+ND S.NIFenO 4 TiF+00 4. 09E+00
£.315-04 44 INE=DD 1.50rE+00 4. 11E+N) ReDGF40 4o TTE+OD 4. 15F+00
5.01E=0¢ 4, 2TE+D0 1.922E+00 4.125+00 5. 06E+DD S.00E+00 44 16E400
2,03k =f}4 4,35E+00 1.9fE+0D L 16E 00D . 068400 S 04E+00 4.16E+00
3.16F=04 4L A2 ED P.925+00 L. ESEHND 5. 09F+0N 5. NEE+OD 4, 26E+00
2,51E=-n4 & AHE N0 2L 1TF 0D 4, 15E+ND 5. 2F+00 5. 11E+0D 4, 2TF+00
2.N0F=-N4 G hREFOD 2. 17E+ON L. 19E+00 S.12F+000 S, 15E+00 4. 27F+00
tL.5RE-D4 4, 40F « 00 2.1 +0D G 28EEND 5. 12F+00 S. 1&E+ND 4o 2KF +00
JL2RE=NL 4.50E+DD 2. 17F+00 4. 256400 S+ 13E+00 S, 16E+00 4.29F+00
1.00E=04 4,535 +00 2L.LTEROD 4.ZHE400 S 13E+00 5. 24E+00 4431F+00
T GRE=NS Ly BAE LD 2.20F+0N0 4y 28 k400 . 1%F+00 . P4E+DD 4. 31F+00
f.3LE-NS 4, 5SE+00 Z.2TF00 &, 2GE N0 S 15F+00 5. 256400 4.31E+00
S«N1E~05 4.55E+00 2.Z1F+0n 4. 29E+ 00 Sa15F+00 S.25E+00 4.31E+00
2,9RF-05 4.E8EHND 2.22F+00 4. 29E+N0 S 147+ 00 S.25E+00 4.31F+00
3.1AE=05 4.,5AE400 2.26F+00 4. 30E-N0 S+ 17F400 S.32E+N0 4433E+D0
2.51E~05 4.SRE+00 2.26E+00 4, 30E+D0 5. 1TE+00 5.32E+00 4a24E+00
2.00E-05 4.5RE+D0 2.28E+00 4. 3INEL0D 5.17E+00 5. 32E+00 44 34E+DQ
1.%RE=-NS 4. BRE+0D 2.24E+0D 4,30E+00 S, 1RE+00 5, 32E+00 & 34E+00
1.268=05 4. SAE+D0 2.26E+00 4. ADEF 0D 5+ 1RE+Q0 5.,32E+00 4+ 34E+00
DRPERATINN 113372 17572 43200 44850 b4 640 21720

TIME {MIN)

—vs-.
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Table 14. Frequencies of 2-Minute Precipitation Rates Measured on Gage-
Line 2-40 in the Florida Thunderstorm Project from May 19, 1946
to September 20, 1946

THPR.ESHOLD FERCENT OF TIME THAT RATE IS GREATER THAN THRESHOLD
RATE

{MM/HTN) ALL DATA MAY Jun o ayG sEP
1.26E+00 1.13E-03 0, 00F+0D0 0, 00E+00 4.49E-03 0,0GE+00 0.00F+00
1.00E+00 2 .25E-D3 Q. GNE+NO 0. 00E+ 00 fy HGFE~{33 Ho4BE-ND 0.COC+00
T04E-01 ?+19E-02 4 55E-02 1.3GE-D2 3, 50E-02 1+ 79E-02 G.CO0E+00
6.,31F=0N1 H.42F-02 1.02F=-N) T+&41E-N2 A.53F-02 3, L4E=-n2 4433E-02
S.01E-01 "1.11E-D1 1.71F=«01 1.026-01 1, 75F=-n1 3+ SRE=D2 1.08E-01
ILGRE-D] 1.6T7E=-D1 2.2TE-01 1.39E-01 2. 75E-01 5.38E-02 1.80£-01
I NAE-O] ZutbE-D1 2.84F-01 1.99E~01 3.73F~N1 1.3%E=-01 2.67E-01
2.STE-01 J.5TE-0] 3.30F-N1 Z2LRTE~NL 5.20LE-N1 2+ h0E=01 3.756=01
1.99F=01 5,.NBE~Q] 4,59F=01 &431E-01 fs91F-01 4,0HE=0N S 12E-DL
1.%0E~01 f.R2E-01 hL.GAR-0] ALO6E-D1 R I2F-01 S.ATE-0 £.35F-01
1.26E~01 A,A1E-OL A.30E-01 R, 33E-01 1.01E+00 A, 02E-0 T.72E-01}
1.00F-01] 1.NARE+0O 1.14E+00 1.04E +00 1+ 19F#+ 00 . 03F+N0 9.52E=01
T.94E-02 1.35E+00 L.41F+0D 1. 33E+00 1.46F+00 1. 34E400 1.1%E+00
ha31E-D? 1 4GE+OD 1 .ADE +N0 1.56E+00 1. TAF+NG 1,65E+N0 1.4 3F +0Q0
S.01E~-02 1.92E+00 2. 155400 L+ALE+O0 Z2.07F+00 1.92E+D0 1.64E+00
ALARE=ND 22 TE+O0 2 w4 NE 4017 P 2HTE+DD 2. A6F+00 2e 3HE+00 1492F+00
A ARE-02 ? +hHEDO Z L hTF 0N 2, TDESND 2L BOF i} 7+ RG4E+0ON 21500
Z2.51F=02 A02FE #0000 2+ TEF 400 3.1 TE+ND 3.1*F+Qd 3. 1HE+00 74 TF 400
1.99E=-02 3.36F +000 Z.01F+00 JaHbESND 3. 4RE4I0 3. A1+ 00 2. THF +0D
laBAE=02 3.71E+DO AL ARF +00 J.69E+00 Auqar+nn 4, NBE+ND 3.108+00
Y.PRE-D2 & JOHE 00 3.22F+00 3,990C+00 &4 39F U0 &, SOE+0ND 3. h6F+00
1.00f=n2 & ARE+1D 3.01F+00 . 29C+00 Lo A orald fra ASE NG 3.TTE+GO
1.94F=N3 & HNE+0G 3.4 TF +D0 & HNE+D0 i JGHE+N S, O0RF+00 4 ORF +00
f431E-03 & FHE+DD AL 65F +60 &, TOE+00 f. 24F+00 Y. 3aE+00 % . 30E +00
S.A1E-0)- S .OAE+NQ 3.62F 400 4.9TE+N0 L LR 4] G hRE+D0 L OHEF+O0
3.9AE-N3 5,1 E+(0 I.TOF+D L1 2E+00 S THF » 0D 5. ALE+ 00 4 L HE +00)
3.16E-03 S 49E+D 3L THF4ON S 2HE+00 5.99F+00 AL IGES 0N Sek 7E+00
2.51€6-03 5 hHE « OO A,00F +00 LT S L H fra LR » MY b ?22E400 5.32E+00
2 4Q0F=D3 S.TTE+00 3.RAF+00 S5.5%E+00 &, 3AHF N0 ha35E+00 S.48E+C0
1.5AF=N3 5. NOE+ 00 F.IAE+00 S.LAE+NO B4 TR b4 AF SO0 54 HOF +00
1.26E-03 s NZE+O0 A CINFE+ 0N S THESNON b lE+ 0D b BGE+OD 5. TLE+GOD
L. O00F-03 & 4 HOE 1) 4 L YAF 400 S.ATE+0D b GAF + DG bha TAEND 5 THE +00
TaQGF~04 &.17E+00 4 OLF+O0 B+ INE+ND f o BAFE+0D b TUE+ND S.BLE+00
6 ILE~N4 6473E+400 & O5E 400 FoHIE 4 ND F,GLE4 1D 6. RGF 40D 5. BIE 400
5.N1E=D4 6L.2AE+N0 4, 0AE+ 0N HuDTESND G B4F+00 fia HOE+ND S 96F + 00
3,9RE=N%& 6.32E+00 4&.O0RE&ND . A, lAEeND haGRF+ M) o RYF +N0 H.0T7E+DD
3.16E=D8 6.35E+N0 &, 0GF +(H) fHa tRE+N0 AL 99k4nn ba VIEHN0 64 LLE«DO
2+51E=N& & OOE+00 £ 5 O9F 400 6. LIE+ND T.O2E+00 AL VRE+ND 6 .28F +00
2.00F-04 &afIE400 & O9E +(H) Ho2aE+ 0D 7.03F+00 fia GRE DO 54356400
1.58FE-04 6. 49F +GO 4. 3TE+ON A 3GE+NQ T0TF+00 T.Q3E+ND 6.375+00
1.26E~0% H.93E+00 4. LTE40N 6 ATESDD Ta l 3G T OTE+ &.44E400
1.N0E~O4 6.56E+00 4, LTE+ON futlE+00 T 17E+00 T+ LGE+0Q b4 BE +00
T« 44 E-0S 6.h0E+DO 4. 1TE+0N t o GRE+ 00 T o 24E+00 7. 11E+00 6. 49E+00
&.31F-05 6.A2E+00 4u1T7E+OND ALHZE+OO Te 24F+110 Te LHE+110 b HLESOD
S%.01F~-05 AL RIEDO A, 1AE+00 6+ S6E+ N0 T o 20F+00 TelhE+nO H+91F +00
3,.98E-05 HobGE+OO 4, 18F +00 £.540 400 T+ 25FE+00 Te 1HF 400 H+52E4+00
3. 1AE-05 ko bOE +Q0 44 TRESON F L HTE+DD T 2TF Q0 T 1TE+0D 4. 53FE+00
2451 F=05 H.ATESDOQ 4, JRF +00 FohOE +00 Ta2 TE+0D T 1¥E+00 &.50F +00
2.00FE=05 6.6 TEHOO 4, IRE+0N A AOES DD 7+ 210400 Tu 19E+00 6. 56F+00
1.50€=05 &, 6GE+O0 4 1AF +00) bLb1E+00 T IUF+0ON 7. 70E+0D £ 5UF +00
1+26E-05 f. TOF 400 4, 13F + 00 f b 2E+D0 7. 30E+00 T.24E¢N0 6. SRE+0D
1.00E=-05 & TOE+00 4o 2 OE 00 foh 2B+ 0D T.30F+00 T, 24E+0D 6590 + DO
T+404F-04 6.71E400 4  ZUF+ 00 b OZE+O0 T2 32E+000 Ta26F+00 B.5HSE D0
HaALE-D8 b T2E+00 i . 2 0OF + DO FuHZ2ES 0D Ta3TE+00 1. 7266+00 6.59F +00
5.01LE~-06 b, 126400 G4 20E+D0 b 62E+GO TLITE«CO Te 24F4+00 £.59F+00
NPFRATION 171108 175R4 43200 L5 A0 L& &4T) 27720

TIME (MIN}
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Table 15. Frequencies of 2-Minute Precipitation Rates Measured on Gage-
Line 23-42 in the Florida Thunderstorm Project from May 19, 1946
to September 20, 1946

THRE SHNLD PERCENY OF TIME THAT RATE 15 GRFATER THAN THRESHOLD
RATE v

[MH/MTIN) ALL DATA MaY Jun Ju_ AUG SEP

1. 9OF+D0 1.12€E-03 0.D0FE+00 N, 00E+00 4, 4R E=03 0.00E+N0 D.00E+00
1,5RE+00 3.376-03 2.28F=02 n, 0DE+00 4, H8E-03 0.00E+00 0.00E+00
1.76F+00 1. ROE=-N2 & 51F-02 ?2.31E-02 RLO6F=D3 B, 96E-D3 2.16E-02
1 ODELGO 4, SOF=2 1.02F=01 4, 176-02 44,33F-02 T.34E-02 S TTE-02
T.04E=N] 1.00E=01 ?.DAE-0) RL,ROE-02 1. 25F=11 b4y O5F=02 1.08E=-01
he31F=N1 1.47E~01 2.TEF=N] 1.20E-01 1.93F=01 by T2E-02 1.66F-01
R O1F=-01 1,.04E-01 3 05F=0] 1.%7E-01 2ot F=itl Lo NAF -0} 2.38E-01
3.90F=01 7 54E=0) EPEGLENY ?.3HE-01 2.91F-n] 1. 6AF =0 3.10E~01
Ze1hE~DY RPUTAETY | A SR DY 2 06FE=01 3.R5F-01 2o huF =01 fh o ZbF-D1
2.51F=n) 4,34%6-01 e THF=01 4.03E-01 G bt =i3} . 63F-01 5.63E=01
1.29F=N1 5. TAE=0] S HTF-OL B, hSk=0] 5e 6FE=1] S.26E=N] 6.71F=01
1.5688-01 T.09E-01 6, 77F-NL T 0iE=01 5,99F =01 &, TTE-N] A.DLE~D]
1.74F=0} R.5OE-0} N SAF =01 SPHE 0] AL T4l =Nl R, 79F -0} V.31F-01
1.00F=01 1. 04E+00 1, 12F+00 2,77 E=4 14 11F+00 9, t7E=N1 1. 10£+00
T.00F-N2 1.75€+00 LobAE +00 1o 2r+ 00 1.35F+00 1.218+00 1L.22F+M0
f.31F-02 L& FE+D0 1.RRF+NN 1. WE+ND 1.55F+00 1. 45E+ R0 1.37F+00
S.N1TF-072 1. T2F+00 2.1 3800 1.9&F +00 L. ADESON 1. T2E+00 1.60€+00
3,9AE-012 ?.01LE+D0 ?.ANF 00 1.ROE+ND 2 16400 ?.07EeNG 1.426400
3, 18F-02 ?.ADE+0N 2 A RE 40N 2. 14E 200 FAYFYEY 2.41E+00 2.03F+00
?.51F=02 2 R1E+N0 2 H6F 4NN 7.5 3E+D0 24 TSE +00 2.I0F+N0 2.32FE+00
1.99F=02 7 JRUE 40O 2 AR 400 PLAPEHO0 3, 08F+0N 2+ QYUE +N0 2 5HE+00
1.58F =2 3,14E+00 7.9F+00 3, N1E+ NG 3. 361400 3. 2RE+0D 2. BEF+00
1. 2RF=N2 3.34E+00 3.06F ¢00 3.21E+00 3. 6OF 400 3. 5AF+N0 3.06E+00
L «OE=ND 2,8TE+G0 A7 AFL0N 2, 35E400 3,R4F+00 3L RZE+ND 3,28F+00
7.94F-03 A, TIEH00 3L IAF 40N 3L AHE ¢ NO &, 00F +GD &, NTE+O0 3.63E+00
HaIE=N3 3.00E+00 3.40F+HN 3. 5nfe00 o175 +00 Gy P76E+ND 3.62E+00
B.O1F-03 4 NEE+OD 3.5 TF+00 A, 7HE+00 4, ARE+ 00 44 4QF+ 00 3. T9E+00
3.98E-N13 4, 19€ 400 3.63F +00 3LAZERO0 b, 54F 400 44 59E+NO 3.97E+00
1. 1AE=-03 4.29E+00 A, T1E+N0 A, RIEH00 4, TP?E+00 L. 6aR+N0 Y O IES00
2.51E=-n3 f 4 35E +040 3.TIF+00 3.058400 44 TOF+00 f o MOES DO 4,12E+00
2,006-0% 4. 43E400 A, T4F 400 L. D1F+00 AyB1FE+00 4, T6E+NO 4.22E+00
1.5RF-0% Ho4PE+NO 3. THE+D0 b OSESNO f o DEE+ON 44 A1 1400 & 42 9E+00
1.26F-03 4.53E+00 3.79F 00 4.0 E+ND S.04F+00 4. 85F +00 o 34K 400
1.00E-03 % JBHE+0D 3. TGE+N0 &, 17E400 S5.0%F+00 H, RTE+O0 4439€400
T O4F =04 4 R1E+OD 3, TOF+N0 5,13E+00 5, 12F+0D 4, G4E+ N0 4 ,52F+00
6+ ALE-D4 4 L h4F+0Na 3,796+ DN 4, 1HE+DD S5+ 14F+00 %o DTES O 5 W HHE +00
S.NLE-D4G 4 o hAHF+0ON R, TOR DO ho1RE*0D LN B LR £, 79 00 .59 +Q0
EPC. 10 e P %, TORe0O AL AOF 40N 4, 2HE+00 5,19F+00 5. N2E+00 4.72E+00
3. taF=-04 4, T4E+00 3,96F + 0N 4. 2TE+NO B.22F+00 5. NEE+NH %y Tal #00
2 51 F~D4 4, TTE+00 3.G6F 0 fo34E+ N0 5.74F +00 54 M E4+N0 4. TSE+00
20NF=04 6o TAE+00 3,.90F +00 h HDE+D0 Be 24F+ 00 S DHF4N0 4 W THE 400
V.5RE~NG &y B1E4DD 3.6F +00 4, 43E+ 00 5,25F+00 S, 09F+0N 4+ B1E+00
1.726F=-04 4. R2E400 3.07F 4NN 4 4 4E + 00 S 26FE4 00 S NIE4DD 4 JH3IF +00
1.D0F=04 4 BIE+NQ A, 97F+0D 4o BSEHOD 5.26F+00 5. 1OF+00 4 4 34 F 400
T.94E=05 4 (RAE + (O KPR L) b b+ 00 S, 2NF+ 00 5, 12F+00 6 4 BHE +00
Ha11F=05 4. ASE+0N I NTE+O0 &y 4R E+0N0 5, 29E+00 B 13E+00 4 o H4E +00
S.01E-05 4 RSE+00 LQTE+00 b, h6E+D0 G 29E+ DO Al akang 54 B5E +00
EPULTEN LY 4 RGE+DQ 3, OUE 0N H AREFOD 5. 32F+00 S.14F+D0 %o 161 +DO
AN AE=NS 4, BAE+ 0D 3L B0E N0 4. hTE+ OO R.320+00 5, VAR+00 h HEF+00
2:51E~05 4 RRE N0 ALHOE + (10 A HTEDO 5. 33F+0N S 19F+00 fi o HOE4DO
?0NE-05 & ARE + 00 3L.09F 200 4 TE+DO S, 431 +00 5. FOE +00 4 JHEEH0D
1 5SRF=05 4o ARE +D0 TL,09F L 00 by hTE+0G 5. 32F+00 S.10Fs00 4 HbFN0
1.26F=05 4+ ARE+ (D 3L90F +N0 & 4HTE+OD S, 33E4) Se TUE+N0O 4 JBHE 00
NPERATIIN 171924 17774 43200 G bul [T 27720

TIME (MIND



-37-

Table 16. Frequencies of 1-Minute Precipitation Rates Measured by Gage #32
in the Florida Thunderstorm Project from May 19, 1946 to
September 20, 1946

THRESHMLD PERCENT NF TEME THAY RATE [S GREATER THAH THRESHOLD
RATE

{MM/MIN) ALL, DATA May JUN Ju AUG SEP
3.94E+00 1.12E-03 Q. NNF « O M. BOE+ND 0, DCE+00 4, 48E=03 0.000+00
3. YRE+ND 3.37E-03 4, 00F +00N b IE-D3 2. 24E-02 4. 48E-03 3.61E-02
2+51F+00 1.29€-02 LuRF=02 1.16E~02 1.57F=-02 l.12%-n2 1.08%=02
1.99F+00 ZJM1E=D2 1.AnF=-012 talhE~NZ2 Ly HAF=-02 2.69E=-02 3.61F-02
1.5AF+00 S.E1E=02 2.2G6F=N2 1. 01E-N2 4.06F-02 4,03F=-N2 T.22E-02
1.2hEet) a,21E-02 T.RAF=N? hohBE-D2 1.28F=-01 6. 2TFE~02 L.33E-01
1.00NF+00 1.44E=~01 P+&2F=n1 QLNIE-N2 1.55F~0) G.R4E=-N2 2.06E-01
T.aE=-01 1.RIF=-011 2 R0F 0 1.75€-01 1.99F=-01 t.39c=-01 2.42E-01
&2 E=011 ?.7RE-0) A.T5F-N] 1. 60E=N1 ?.51F-D1 1, R4F=-01 2+ T4E=01
SL01FE-N1 2.01¥-01 4,42FE-01 2.31E-0] 2.9RE-0O1 2.60E-01 3.25%E-01
3.9RE=01) Y AESF=DL 4. THE=01 2.99E-01 3.415-01 3. 18E~01 J.H6E-01
A.16F-01 4, NAE=N) RLPLE=0) 3,6RE=-N] 1,90E=01 J.THE-M 44 TEE=D)
2,510 =01 G hGE-D] 5.A%F-0) 4 ,35E-01 . 4,4HF-01. L4, 10FE=01 S.hlF=-01
1.99F=-01 %,39F=01 &.00F 0] Gy bGF=N1 b, 31E=11] 4, 50F=01 6.l E-01
1.00E-0} ha3AHE=-0L A, 13F=01 5.79E-01 hab3E-01 S, 40 F-01 T.11F~0}
1.2HFE-01 FaFH-G] DL R4F=Nt hobtJE-O] 7 AGE-DL AL O0E-OL ALOEE-D]
§.ODF=n) AJHL1E =01 1« 1TF+00 TedaE~-] 9. 25E-01 6. 19E=N1 9.20F-01
TA4F-N2 1.026+00 1,.55F 00 ALTSE-0] 1.14F+00 R, O6E-01 1.02F+00
Aa31E=02 1175 +00 I« AHF OO 1.03E+00 1. 32E+00 9. 1#FE=n1 L1195 +00
5.01F~-N2 1.345+060 L. AAF +00 1l 17E+0D 1.55F+00 1. 09F +0N0 1.32K+00
I.08F-N2 1,459 00 2. 04F 200 1. 34E+N0 1. TOF+DD 1.236+00 1.41F+00
3.l6E~02 1.0 2F +130 2+ 1AF 40N 1.53E+00 1. HaF 00 1. 33E+0M 1.92F+00
2.51E-02 t.TaF+00 FI-L YL T &abenN0 ?4FE+00 1. 47F+00 14 bAE+ND
t.oF-02 1 BAEE+DD 230E+0ND YL.TOE+NG 2. 1AF+00 1. 54E+D0 1. 708 +00
1,5RE-02 1 20E+00 2ot AF+ON 1.7RE+00D 2 PHE4N0 1.51E+00 1. 73E400
1.26F-N2 . L. 94E+0D0 2+ TF +00 1.A0E+00 7. 79F+ 00 1. h2E+00 1.7HE+QD
1 .00F-02 1.¢AE+00 2aS R+ L. ASE+ND 22 Y4F00 1. 65FE+00 1.80E+00
T494F=0% 2 .00 +00 2 « HOF 4010 1.25FE+00 2.35F+00 t.ATE+ND 1.41F+00
6a31F=D13 2070 +0n ZuRIFLON0 1.A6E+D0 2. 50E+00 1.6TE+OO 1.8%F+00
5,01E~=03% Z.NOE+00 2 hPF O 1.B7E+00 2o 6AE+00 1. T0E+0O0 1.91F+00
ALMF-03 2.N3E 406G 2o RPFE+ON 1. A7F+N0 2445400 1. T6E+00 2.04F+00
3. N 6E-N3 2.10F+00 2h2F 0N 1.A8E+N0 2 haE+O0 L+ TTE+DO 2.09E+0D
2.%1F-n3 2+ 13E+00 2.02F €00 1.97E+DO 7 8 b BF+H 1. 7THE+N0 2+ L6F+00
2.00E-02 241 TE+D0 2+ RZEAO0 L+ SRE+ DO ZerhF 400D 1. 7AE+NO 2V HE+00D
1.5RE=-D3 2. 1F+D0 A.NAF+00 2. 00500 2+52F+nN 1. T9E+0ON 2196400
L 26F-03 2« 23E+00 3.04F +00 2« NAE+DO 2.93E+00 L.TYE+00 2195400
1..00F=-n3 ?LAIFH0ON B LY 2. N6E4 DO 7+ 53E+0H) V. 79F+00 2+ 20F+N0
T.4E-04 FAv 1R 2] 3, 05%F +010 2L ITE+ND 2. 53F+ 00 T+ 7GF+ ) 2.20F+00
be 11 F=D4 2L 2AF D0 .08 F+ON 7. 19ELDO 7 59E+0D L. 79F + 03D 2+ 208+00
S.0VF-04 2.2REA00 3, N 00 P19k Y] 1, TIE+NO 2.21F+00
1,90F=-Nk& 24F0E+DD Fa04E 4NN 72 POF+00 2+ bIF+00 1. T9F+00 2.21F+00
‘A, LRF=04 27914010 ALONF +00 P4 2QE+N0 2.61E+00 1. 796+00 2+71E+N0
2+51E-N4 242 RE+D0 3. 0LF+00 ?.21E+0D 7. 61F+00 1. ROE+0 2. 21 E+00
2.00E-D& 2.ATE+0D 3. 000 +ON 2.31£4+00 2.61F+00 L, &aE+0D 2 W 29F4N0
I+ SNF=i14 2L3TR400 A, NF + NG P+ ALE+ND 2+ HLE+Q0 1.9%F+0N0 2.29E+00
1.76F=04 2 ATE O 3. N0F +00 2.31E+ND Za b1 FenD 1,95 +0N0 2+29F +00
1.N0E=D4 2.3TE+D0 3.00F + D0 2+ 31E4N0 2 b1E400 1.9%£+00 24 29E+00Q
APFERAT IOIN 1TRDAD 1Ta80 43200 44640 LTy T 27720

TIMF [MEN}
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Table 17. Frequencies of 2-Minute Precipitation Rates Measured by Gage #32
in the Florida Thunderstorm Project from May 19, 1946 to
September 20, 1946

THRESHILN PFRCFNT NOF TIME THAT RATE TS GRFATER THAN THRFSHOLD

RATE
(MM/MIN} AL DATA Hay Jus JuL UG SEP
I 9RE+NO 1.172E-03 0. 00F +00 0,008 +00 0. 00E+0D huhBE-DD 0..00E +00
3 16E+NG 2.20E-03 . NNG+00 4.63E-03 QL ONELN0 by =03 Q.00E+00
2.5 E+DD 1.01E-02 t.12F-N2 1.39E-02 A.O8E-03 fis 9HF -0 Ta22€6-03
199K +0D 2 ARE-D2 Ta¥2F=n2 1,49F=-02 L OAF-ND 2 206E-02 I.61F=02
1+.5AE+N0 G.nBE~D2 ALAGF-02 2. IRE-D2 T b2F=0F LobHE-DZ 4 LQE=02
1.765+00 H,56E-02 b T1E=ND 5,00E-N2 1.34F=01 b FIE=02 1.08F-01
1. 00E+ND 1.29E-01] Y hGl=0] R ANE-N2 b 61F=01 Ve Ihl =02 1.95F-01
T.94E=-01 1.T7E-01 20 hF =01 1.0[E-NT 2= L1E-01] T 3O0F=-01 2+ 6OF=-01
AL F-0] 2.2AE=01 3.47F-01 1,47e~01 PaBlE~D] | I YR ] 2.81F=D1
f.N1E=N1 2.9%-M 4.4 7F=01 2+ ME-01 J.a0E=0} Ze 5% =001 3.32F-01
3, ORF~N] Y SHE=-01 4HLANE=M 3. HIE-N] EFEL R | 3. 1R =B] 4.1 1F=01
LelhaE=-n1 G0 TE-01 SuhHp ~irl 3.¥5E-N1 3.04F-0) 3,54 -] 4 449F =01
FLRYF-0 4 b P=0Y TS LT 4. 26E-01 4y 30E =) b D=0 S.63F-01
1.94E-01 SehNE~] TL05F =0 5. 00E-0) e fdOFE-N1 Ly blili=01] 6.34%F-01
baSAF=-1 by VTE-L] R, rRF=n1 SL.A3E-01 babIE-00) S 2E-T) T.O7F-01
VLFRE=DY T2 -0d .13 =01 Fuh2E=1 T ASE-0 B ANF =N d.15E~01
1.nAE=01 A.LAE-0] 1.7 1F+00 T.45E=01 9, 37F-01 b, T/FE-0] ALI5F -0
7 QL F=2 Y L DHRE 4+ 1 .55F + (1) RL.5LE-NT 1.,12F+00 T Tuk=-01 1.03F+00
£.Y18-02 117 +00 1.7/F+00 @,95%E-n1 t.34F+ 00 9.37E-01 1l.21F+00
5.01E-N2 1.%4F+00 1.A7F+00 1.1AE+00 Y. SNF400 1.4 OUF + A0 L. AGE+00
A ORFD? 1.51F #00 24 04F 400 1.3%E+00 Lo FAF 400 1o 2eli40D 1.4%F+00
ILVHE-O2 1oATE+OD ravai12yin} 1.94E+00 1.22F e 1. 3HE+0D +SAF+00
2.85VE-07 1.A1FE+00 2. IRE 40} 1.h8E 2010 2. 06E+00 1.52F+00 1.70F+030
1.99E-02 1.92F +00 2.52F +00 t.YRE4NN 24 2GE400 1. 53R+ 1. 7IE+0N
1.5%F=-D2 22| 1+D0 2aS6F 20N 1,876+ 00 2. 39F 4000 tefiaEenn 1.4%F +00
1.20F-N2 2 0RE 409 Z.RIFLDN 1, AAE+A0 ER TR 1. FLF+00 L.91F+00
1.00F=-07 2410E+00 FAL-LE LN 1.84E+M) 2. 11F+00 1. THE+N 1.93E+00
7. O4F=03F 2.1%F+00 2 TAF N0 2, G3E+ 00 2. 5%E+00 le THE+D0 1.94E+0:0
£ E-NT ?-19L+00 7 tSF 0D L ORE+ND 2 59F+0D 1. ITF+00 2 02E+00
SaN1E~D3 2.22F 00 2+ THE OO 2+ 10E+N0 7 0aE+00 1. fOEPRN 2«03F+00
AN ZaPtE+OD 2 TTF 00 2« 12E+00 2. 6TE+0OD 1o ALE+NO 2.14FE+00
J. hE-N3 Z2.2HEADD 2. TTE+00 7+ YIE+ DO o BOE4OD to RGE + 00 2.1 7E+00
?+51E-03 2L31E+DD A o R 2 19E+00 2. TOE+OD 1a PEE +00) 2 24E+00
2 «0E-013 2.33EHID 2.95F +DQ 2. 1GE+O0 24 INE+00 1, Anfemn 7 24F+00
1.5RF-03 2+36E+ON AL10E +00 2. 21E+ 00 Py TLE+0D 1. 9DE +N0 2.25E+00
1.26F-013 2+ AAE IO A b2F+ 00 2.2TE+N0 2+ T4F+DQ 1.90E+00 225F+00
L.HFE-01 7 YAE 0D AL 7F 400 PLETES(D 2. PSF+ON 1L DE s 00 ERLY RN
T+O4E=-04 2+GE+00 3.13F+0N0 P 2AE+00 e T2F+00 1.71E+00 2+ 26E+040
ALALE-04 Z+A1E+00 F. 135400 2o ASE+NO 2. TGF+0O0 1a41E+n0) Z2+26F +00
S.010-04 2.47E +00 3, 13F+ 00 PLABLFN0 ZLTHE+ON 1.491Ev{0 2.2 1E+D0
3.9AR=04 2ot 2T 00 3.13E+00 7+ JAEHNG 72 TOE+ (0 1o M F+1 242 TF +00
3L 1RE-O ZL42E+00¢ A.13F+00 2 2RE+O0 2. T9F+NN0 1. 704 +010) 2.27F400
2a51F=0% 7 G2E+OD Fa 15F +00 2o AREFND FARA IR L) 1.91E 0D 22 TF 400
200804 7 uRES(HD Yo 1RFE+0ON 74 03E+N0 2. TAF+N0 2. 04F+00 2+ ALF+00
1.%9F-N% ZLANRE+ON Fo1AF +ON Pt AR OO e FAF+ 00 7 NEF 400 2L33F+00
1.26E-04 2 JLAE 00 3. 1BE+N Z.63E4N0 ?.T9E+D0 2. CaF+i0 24 MF+00
1.00E-04% 2 A HE + 0D 3 hAFE00 2o 3E4N0 2a FAL+ 00 24 04E v 00 2. 34F +00
FIPFRATION 178080 17380 43200 44 6410 4 G50 21T

TIMNF [MIN)



THRESHOLD
RATE
[ME/AMIRY

1. 2HE+00
1.n0E+NN0
T.ouE-01
&L,31E=N]
S.01E=01
JLerE=0]
3.146F~01
2,81F-01]
1.A0F-01
1e5aE~0G1
L.2RE=-N1
1.00E=M]
T.ueE=-02
b3 F-02
H.115=-02
FavRE=N2
JIAE=02
2.518-02
L.99E-02
1.5A7-02
1,76E=02
1.098=n2
TG4E~13
£33 E-0
S.01F=-03
3,%RE=N3
3. 15E=N3
2S1E=03
2,058 =013
1 .5RE=N3
T.?%E=N3
1.00FE=-03
T.E4E=04
6.31E-DG

NEFRATION
TIME {MIN)

NOTE: THE ABOVE FREQUENCIES ARE

THE

Table 18.

Freguencies of 2-Minute Precipitation Rates Measured on Gage-
Line I in the Cardington Network During the Years 1957 through

INDICATED 'OPERATION TIME'

IN X OF OPERATION TIME WITH NON-ZERO RATESt
IS TIME WITH NON-ZERO RATES.

NOT

OF TOTAL TIME.

1962
PERCENT {IF TIME THAT RATE 15 GREATEA THAN THRESHOLD

ALL CATA FER MAR - APR HaY JUN JUL ALG SEP ocT
_— iihid phdien —_— i} i pasid -3 =0 —
3.47E-G2 2.62E~01
TBLUSE-(2 2. G62E=01 . 1.61E=01
2.58F=D1 S.2aF-N1 b ME-0] Toh1E~0]
4. 1Te-01 T.33F-01 4L E=N] 4, AZE-01 Ha54F=01 T+TSE=N1
1.6iAE+0D 1.83E+00 1.48E+00 1.,46E+00 boHLE=01 1.55E+00
2.3RE+00 1+ 06E+0D 2.62E+00 2.56E+00 4 AAE+00 1.96F+00 2+33E+00
4, 26E+00 4. THE-01 24 HEE+DD 3.40F+00 44 1Z2E+00 T.06E+00 5,22AFE+00 4,65€+00
b4 63FE+0D0 &, 7T8E=N1 5. 13F=N1 3LATE+D Se24E+Q0 T+RAZ2E+DO A,A5E+N0 T.19F +D¢ T+TSE+00
Le1E+NL 2+3SE+NQ 3. 00E+00 T 04E+0D B+12E+00 1.2&E+01 1.496+01 1.05E+01 9. 308+00
1.41E+01 2.225+01 3.83E+00 4o LOFED0 1. 20F+0] 1.39E+01 lab TE+0] 1.91E+D] 1.4TE+01 1.01E+401
1.9%E+01 3.33F+01 9. 5Te+00 R.21E+0 Lo T6E+D] 2.0ZE+0) 2.4%E+01 2.36E+01 1.ABE+OT 1.55E£+0]
2.70E+D1 4.h4Fen] 1.RZ2E+01 1.23F+00 ¢ 2. 15E+01 2LHBRE4GL 3.29F+0] 3.NRE+GE 2+39F +011 2. TQE+]
XSl L 23 LY E LY | 2,63E+01 1,50F+0} 2.99E+01 3.59E+01 3 LASE #0) 3.R0E+DL 3.30E+01 A,41E401
4,22E+01 4abir+0] 4,DTE+QL 2. 7FE+01 3, 73E+01 GuhlE+01 4.65E+01 4, 3NE+0] L, 1AE+0] 3,88E+N1
B.03E+0] © L G4Fen] 5.226+01 3,723F+001 4,33E+01 S.54F+01 5.51E401 4 RRE+OL &, ANF+031 G4 H2ESOL
S+61E4GL 5.5AF 4N S.IREFN]L 3.54E+01 e RGF+NY 6. 0TF+01 6411E+01 5.6AE+0O] $.72E+01 4. 95E40]
&.11E+01 &.HTE+0] f.ADE+C] 3.A5€+C1 5.32E+01] E.b2EHG] G+L2E+0L H421E+G1L 6. 0RE+D] S5.66E+01
h.H0E+C] 6. 4TE+N] T.22E+01 4.31E+01 S. T4E+DE 6.94E+01 T126+01 &.71E+01 &, TOE+D] 6. 20E+01
T.O00E+QL B hTE40] T.TSE+0]) 4,925+01 6.13E+N01 T.30F+01 To4AE+0] T«11E+01 4.90E+01 6.90E+01
T.41E+01 6.6TE+01 R,42E+0] S.3BF+01 6. hYE+01 T+STE+0OL TTS9E+01 T.43E+01 T42E+0] TebDE+NL
T+ THEHOL TLYRF+01 R.bGHE+N] ba 21E401] T.OlE+D1 T,72F+01 H,N15+01 TLATE+D] T+BAE+O1 B, 22E+01
R.NZ2E+D1 R.AGE+NL A ACE+N] b.6TE+0T TL.ENE+N] T-G3F+01 8.226+01 R.1lE401 A.10E+01 B.3TE+D]L
R,2RE+N] B.ROGE+0] A.35E+01 Te lRE+N] T THE+OL B.2TE401 BubbGE+OL AL.39E+01 A.2TE+01 B.HBE+O]L
H.51E+01 BLEYELNY a,l4E+01 TabhaEsn} A.OBE+N] B LBE+0 B hufen] R.EQE+OYL AATESMCY B 9TE+QY
R,7AE+0L R.PSE+0L Q,28E+01 . RAL1SE+C] A.31E+0) A.64F+01 A.RLE+0] R.A3E+0] B.59E+01 9.158+01
B.a9KE+DL AJAGE+N] 9. 38E+01 A.31F+01 R, 753E+00} A,90E+Q1 9.07F+01 9.NARE+Q] ALAGE +011 A, 15E+0]
OLl4l+nl H.ROF+N1 Q.52E+01 Ka TTE+ (] RaGiE+D] 9,.06F+01 QL PIE+0) 9.15E+01 G, 1280} 9,226+01
G.25E+01 L. OOEeN2 Q.57E+N] ARWITE+N) S 12E+01 G.25E+0L 9.33F+01 9.ALE+0) G 2RF+D1 9,30E+0)
G.hafenl 1.00F+N2 Q.ATE+N] Q.2PE=01 G.33E+0] 9.5C0F+0] G.56c+0l 9,50E+0] Q.IRE+GIE 94 30E+N1
9.55E+01 1.00E+02 9.70E+N1 2.,49E+01 9. 54E+01 9.53E+01 Y HOE+N] Q,50E+01 " G9.54E+01 a,30E+0]
Q,THE+Q1 1.00E+02 9.95E+N] Q. Tar+D G.65F+0] 9.B2F+01 9,76F+N1 9, 74E+0] 9.71E+01 9. 84E+01
Q. R&EE+(] 1.0DE+G? 9.95E+01 9. T4E+D1 9. TIE+N] F.8TE+D] 2.89E+01 9 ,A9E+D] 9. TTR+01 D.84E+01
9,.9NE+01 1.00E+02 QL,95E+01 G, Tl 1.005+02 Q.87E401L G.91E+0] 9,.,90E+Q1 9.87E+0D1 G.84E+01
1.0CE+G2 L. O0F (32 1.00E+02 1.008+02 1.00E+02 1.00F+02 1.00E+02 1-00E+02 1.00F+02 1.DOE+D2

5758 18 418 390 S&h Thé 1484 1246 &l2 258
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Table 19.

Frequencies of 2-Minute Precipitation Rates Measured on Gage-
Line Il iIn the Cardington Network During the Years 1957 through

NOTE: THE ABOVE FREQUENCIES ARE IN % OF OPERATION TIME WITH NON-ZERO RATES. NOT
IS TIME WITH NON-ZERO RATES.

THE

INDICATED 'OPERATION TIME'

% OF TOTAL TIME.

1962

TaEESHOLD PERCENT I"F TPE THAT PATE TS ARFATFR TrAM THRESHMLOD

RLTE
(MM 1YY ALL DaTA FEB MAR APR HAY AJum JUL aug SEP oct
T,4E=01 1.A5E-D1 2.99€=N] 2.40E=01 l.44F=N) 2. T2E=01
o3 Fe] 4,79E=01 2.99E=01 4.B0F-01 S TTE=0] ALLSE-01L
S.0FE-0] QL FLE=-M 2. A9E-N) 1.70F«00 T.22E=-014 7 .04E+00 3.10F =01 A.O0E-D1
3,08E=01 1.95E+00 A, anE=-01 ZobaF N0 Z.TAE+O0 3L.76E+00 3. 10F-01 R ODE=OY
JL1RE=DY ILAZEHD 2+ 09F+00 S5.04£+400 444 TE+OD 5.0TE+00 1.55E+0G0 2.40E+D0
2u5%1E=01 Se2LE+ LD 4.h3E-0] LA RE+DD TVILE+00 B S51FE+00 R.AIFE+D0 3.41E+0N0D 4, 00E+D0
1.%9E=01 G ,37E+N0 BL.IIE+D0 1, 3%E+00 1. T3E+00 5. ATE=00 1.01F+01 1.16E+01 1.,37E+01 E+A)E DD #.00E+00
1.58F=n] 1.44E+01] R.22F+0N S.09E+D0 Ly 62E+00 E.Q1E+T] LublF-01L L.auE+N] 1.RAE+D] 1.08E+D1 1.12E+01
1.2RE~D] 1.94E+01 1.47E+01 RL.3IE+0N A.HTF+00 lahGE+DY 2,216+ 2.55F=+01 2.24E+01 1.46E+(] 1.%2E+01
1,00E=M) 2.59F+0) 3,22E+N] 1,53E+0) 1. 27F+0] 2. N0F+N] 2LH1F+0] 3.32E+01 2.90E+0] 1.R3E+M 2.T2E+MM
T.GLE=(2 JIBE+GE 3.331E+01 2. TAE+D] 2.08F+0] 2+ &RE+N] 3.5:5F+01 &L24F+01 3.5TE+01 2+5T7E+01 3.60E+01
LL,21E-02 4.4 PE-) A,13F 401 3.75E+0Y 2. 54+t 3. 2PE401 G 3LF40) 4 ABE+N] 4. A%E+0Y J.64F+01 4 h4E+D]
S.I1F=02 4 RAE+OL 4, 17E+0] 4 T2E+D1 3., 2GE+01] 3.88F+01 5.37E+01 S5.596E+01 GoCRE+0) &, 098 +01] 5.04E+01
.ORE-f12 S.LTE+0Y L.1T7E+D] S.93Er01 &y 10E+D] HGah2ED] S.8RE+C] &, DRF+01 S.F9E+D] b GOE+D] %L 36E+01]
3.1&F=-02 6.9PE+D1] S.NNE+D] L h2E+N 4. BTE+G ] S.01r+0] Ba32Ra01 &L TOE+DY £.215+01 4,05F+01 S.76E+DL
2. G1E~02 A ENELD] 54 0F+0] T.45E+] S 26F+N] SahhE+0] habIFAN] 7.20E+01 A R TE+DY 5.51E=01 6728401
1.30F=02 G.w2E+01 5.005401 T.69E+0] 5+43F+01 S.9TE+01 b YEE+OL T+ TRE40D] TL01E4D] &.07E+01 T.12E+0)
L.nwaf=02 TafoE+rGl S.RIE+0] B,1GE+0] B THE+D] A AXFH0] TaIoE+01 T.O4F+0] T3nE+01 G.5F+ 0] T HAE+O]
1.76=-02 ThHGE+D] T.SNFE+0] A, 3AE+NT b LZF+0N1 6. TAF+N] T+HIF+OL R.20F+01 T+69E+01 A+ 2TE+D B, 00F+01
1.NOE=-02 TLO5E+0) T.50E+D1 R.TGE+D1 SLRAE+DL T.04E+01 A.l5E+01 AesBE 4011 T496E+D1 T.40E+01 #.24E401
7« 24E-D] B.19E+01 T.5NF+01 A,.,90E+D) T 17+ T+ 36E+N) B,32F+D] R.TUF+0O1 ALLIE+O]L T« H1F+01 Ba4RE+DL
&,A1F=013 A.52€+01 R, AIF+0Y @, 76E+01 Te3r+01 Te TOE+M] H.59F+01 B.RTE+D] R.TOE+OL B+ OHE+G] R.b64E+(1
S.hTE~03 R.TAE+D] 9, 17E+01 9, 49E+01 T 06E+D) T.QTE+D] BabGEe0] Y.0RE+0} A,99E+01 §.30E401 ALBBE+0]
A,G8E-03 A.GEE+GY e, 1TE+D] G,58E+0] A.N9E+ 0] A.3BE+0OL A.99F+01 9.168F+01 9.136+01 B.TOE+D] R.96E+01
1. 1A2=03 9,1GE+01 9. 17E+01 a,5AE+0] 8. 3PE+GL faALE+N] GelHF+01 9.31E+N1 L IKE+T] T LAE+D B.36E+0]
2.R1E-D2 e, I4E+01 S 175 +01 Q. T2E+N] R, T3F+D1 A.96F+01 LRSS 1R H G,utF+N1 9.46E£+0]1 Q. 246E+D1 9.THE+0]
Z2.00%=03 9.50E+01 9. 17E+01 9,91E+01 AL.9GE+01 9, 16E+01 9,54E+01 9,54F+01 4,63E401 9.41E+01 a,76E+01
1.5HF=-03 SL.61E+DL a,17E+01 GL.a1E+NL A.96F+01 F.L3F+01 9.54F+01 G.61FE+01 9, 73E+01 9.49E+01 Q.92E+0)
1.7/F-013 9,.7T9c+01 1+ 00F+02 G.91E+D] S.H0E+01L . 4TE+OL G HAF+OT Q.ThE+O]L QL R4E+D] G9,.81F+D1 9.92E+0)
1.PNE=03 9.,RTIE+0] 1.TE+02 QG5E+0Y S, ABF+01 G.T9E+01 QL.93F+01 9. THE+N] 9.90E+01 G.RBRE+D] 9.,92E+D1
TOUE=N4 SLhrE+OL 1.00F+02 4,55E+0] S.8AE+D] 9. T9E+01 %.93E+01 S.TAE+0] 0,92E+01 Q,94F +D1 Q,92E+D]
Fe3LR=D4 G, G04E+0] 1.0DE+N2 1.,C0E+02 1, 00E+02 9, 8SE+N1 9.93E+0) G.ATE+01 9.99E+01 G.97E+01 1. 00E+02
SWD1E=D& 1.00E+02 1.00E+02 1. DDE+0O2 1.00E+02 1. 00E+N2 1.00F+02 1.00E+02 1.00E+02 1.00FE+~02 1.00E+02
NPFRATINN 060 24 432 346 &70 834 1386 1472 46 250
TIHE [MIN}
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Table 20. Frequencies of 2-Minute Precipitation Rates Measured by Gage #C2
in the Cardington Network During the Years 1957 through 1962

PERLENT NF TAME ToAT FATF 1€ CRAELTE2 FHAM THRESKOLN

£LL DaTA £eh HAR Ape HaY AuNo L gut ALG bl wr
1,835.00 3.315-02 2.94F=01 _
Lodsg-0d ? o 8LFm0] 13,1261
1.1+ 00 Asnii~{tl & ok HF-D0Y 1.7&E-01 2o9RE-01]
T Curmr] . 1. 12F-GG 1.56E+00 L.93E+0053 5.92F-01 ALGIE=CL
ARl Ear] 1,601 2aGnE 00 2 ViF +00 AL AF+00 GoaE=N] A,03F=01
i £l R1Fwn] 2.onb el LTSS Yt &, TAE S0 AL RBEF=N] I LT
2 1 AZE+N0 44 L2F+00 by 24T 00 ALORE+DD FuRAF =01 3.57E+00
z TFLH15-N] 3,01 500 5. T56+00 B.115-410 1.N&E+0] 3.2RF+00 S.36E+ N0
2 LI L 2oty 1,54%+00 Ba ) 1.G3F 11 1.06%+01 1,36£+01 S.AP2F+ 0N ho25E+00
1 1,28c-01 t e 25500 9, TTE+ DO laacE+in] 1,.,4%5+G1 1-T4E+01 L DLE+40]) 1.07E+NL
i 1,Taef) 4 1.99F+ 41 1. SLE+D} R R 1.4TF+] 2.21E+01 1+4RFE+N] 1.25E+01
1 2.2 To0] z2 1.33E5+01] l.5/5+N1 1.92E+N1 2+96E+01 2.42E+01 2 00E4D] 1.RSE+01 l.61E+D1
1 3. 12Exn] 4 P SCELO] 2elaEsnil 2L5TE+N 3.62E-0) 3.%4g+0} . 3.7TE+D] 2.60FE+0] 2.086E+0D)
7 3 _ERSan] & 3,22E+01 2.975+31 3.09E+N] e 29E+401 “L.35E+01 4,26E+0] 3.14F+01 3.466E+01
5 & L,552401L 5 L iEwny B BTESFCL 3, FLE+DL BL.G3F+0L FL0E+N] 4.00E+01 3. RARE+N] 2.53E+01
[3 E.145+G1 5 L, bTEHD] 4,305+01 4. HEE+NL GaesTE+0] 5 RZE4{1] 5.52E+01 4,41E+01 4,3TE+DL
5 L 1EE#DL 5 5, 7igenl 5,55E+01 .5 TE+01 6.55F+0) 60aF+01 €.33E40] 5.1AF+N1 S.45E+01
= £,4T7E+0L 5.t AL DHE+DL B BEF+NL G, BHE+N] 6. G4E+01 T.32E401 6.54E+01 S.683F+n01 S.T1E+OL
e &£,018+01 B L5EE-D] RobTE+NL A, O08F+A1 babbE+N] T.650+01 TeTAEL b.6E+D] S«ROR+N] £,52E+0]
? - TL,EDE+DY S5.54F+0]) TeR3E+D1 T-035+81 T.4E+N] R.59F+01 B.AOF+01 BLNEE4DY 6+95F+D]) T+59E+D]
1.58E=12 T.GGE+N] 5.54F 01 7.83E+01] T 03F+Q1 T.OD4E+D] RLOGF4D] EL60E+01 A.OSE+D1 H.95F+01 T.59E+01
1.7 AL45E+0]1 B, R9F+01 RLOPRE+N] T.RGF+N] T.52E+01 9. 29E+01 A.C02F+01 AL.BRE+D1 T.hAE+0] £.39E+01
1.0 Q,1%E+11 1.00F+22 a,22E+01 A.QRE+D] B.63E+N] G.55E+01 9. 44E+0L 9.31E+D1 B.34E+D1 9.3TE+0L
Fertimhi GL,192+01 1.GOFR+N2 G,.22E+01 RL.9RF+01 ALAIE+M 9. 84%E+01 Qe HE+01 Q.3 E+GL Aa34FE+01 S,3TE+0]
Hai1EeNn3 SL10E+91 1.007+02 Q,22E+N} A.93E+01 Fe HIELD] F.83E+C] GL.aqE+0O) 9,31E+01 B.34E+N1 9,.37E+01
ZL01E-00 S.196+01 1.00E-D2 G.22E+D] 8 ,SAT+0] B.H63E+N] G.89F+01 9.44E+0) 9.31E+01 B.34E+0]1 9.3T7E+Q]
3.04E=03 1.0GE+D2 1.30F+02 laGOE+D2 1.Q0E+0p 1.00E+02 1.0GE+Q2 1.00E+02 1.0GE+02 1« 00E+02 i.00E+02
NPERLT LOM 5248 L] 360 256 414 680 1282 1138 T4 224

TIiFE {MI[M}

KCTF: THF ATGYE FREAUENGIFS APF TN % DF OPERATTON TIME WITH NNK-7ERD RATES, NOT T OF TOTAL TIMF.
THE INGICATED 'NPERATION TIME' 15 TIHE WITH NON=ZERO RATES.
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Table 21. Frequencies of 2-Minute Precipitation Rates Measured on Gage-
Line 1 i1n the Winchcombe Network During the Years 1962 through

1967
PEACENT FF TIWF THAT RATF 15 GOEATFR THAN THRESKNLD
4LL PATA HaR Ark HAY JUN ELLY AuG SEP ncT NQY DEC

1.65%~01 1.R4F=01

3.31E-11] D.71E-n1

1L.ELE-D) R T | 1.106+00

l.AiE~NL 1.32F+00 1. R4E+N0 T.01E-01
- Q. Lp=] 1.02F+00 FEREERI ] A.NLE=0L T.91F-01

K ?.9%E+00 7.376-01 tLanEenn 3y l4F 0 S.1ak+00 1.6p5+00 2 37F+00 S.RTE=N]
7 I TEEL00 L. 9NE~ D0 EPREUERTT 4 THF 00 £ AbEHOD 3, ALE400 4, T4F+00 1.17F+00
H % GTE+N0 L E3E00 fiaIhF+0D b L2400 JorzEeDL S.OTE+00 B, TOE+O0 . 2435E+D0
N 1. 12E+0L T OhF+ D0 R. 14F =00 HeT6E+00 1.758+01 TROE+DO 1.3AE+N] 3.33E+00 2. 64E+CO
1 1.£9€4+0 ] 1.1 LolpRany «32F+01 2 18F+10] 1.HAE+01L 2. 06F+01 AL&TE+DD S ZRE00
! YL ETE4R] 1.R2F+0] 1. 548 -0) 1.82F+01 2.7iE+01 1.32F+D1 3.00F+D] &JHTE 0D R,AOF+00
¥ 2.39E+03 2.51F+D) 1. 90E+n] 2.33E+01) 2.780+01 1.7TE+0] “3JA6E4D] . 1.00E+01 1.35E+01
& 2aGle=ntl EXEL AN | Zebaf+nl 2+ERF-C] TR0 24748401 4. 03F +D] 1.6TE+D] 1. 64F+01
5 1.Z21E+N] fr 127402 3.AZE+OL 3.5%E+01] G4 20F+0] 2+.74E+01 S.P2E+D] 1.47E+0} 1.85E+01
3 3.4324601 L,318+01 3. fnE+in] 4o 168 +0] & EEE+N] 3,63E+01 6.13F+01 2.00E+01 2.17E+00
E A.fhExG] Sednneny Gy BDEN] G TEEXDL &oR2E+0] 4 4LE+0]) 6. THE+D] 2. 00E+NL 2.5RF+01
Z ! .05+ S.TiE-01 o lZE+N] 5.2TR+01 5.36E+01 S.24E+0]) T«1IF+01 2.6TE+0] 3.08E5+M1)
1. S REEF0T &, 20E-0] By EHG] . TUE~D] S T9FE+3] S5.47E+01 5,.90£401 T.95FE+01 3, 00E+0] 3.61E+01
1,475 b, 5OF+0Y L,TRE+N] b, &lFr] 6. 22Ee01 LYVAL R 6. 1TF+01 6. ATE+DL TATF+0O] 3.D00E+01L L. 3TEGL
La?#i=02 T.2a5401 5,30e+01 L LR B.hEeN] b.63F+D1 6.5 TE+D] T.OLE+0] R.O6E+01 34336401 5.37E+31
1.088-02 i 5.63E+01 b, 00F+] b, OEE+NY 6. BBFE D] 7.00F +0] 7.69E+01 BohhR+0] 3.33E+01 6a SaF+0]
TLLLE=TS A R TEHNY TW22F40) 7al8E+N1 T.2TE+01 T.ATE+01L A 1 4E+01 A.S4E+01 %4 33E+N] T+&0E+01
£,.3172-02 b aZELNY T.H3F4 6L T.56E+01 T.65E+01 T.79E+01 R.ETE+OL R.BLIE+01 S,6TE+OI Ta95E+01
£ 1803 L 25520 7.G25401 £.72E+01 A,NLE+N] 7.97€401 8.07E+01 8.18F+01 8,77E+01 8.97E+01 7.00£+01 B.27F+01
R mEEARE BLAGE-D T.03F+01 A BTEN] f.1a8+0}) . L6E+DL B.315+01 B.aGk+0] R,056+01 9, 17E+0] T+3IE+N] R, SSES{1]
3.1A5=03 f.AGE+] Fl.26F4N1 T.01E+0] Ra2uFei]l R 28E+M) B.63R+01 A.R4E+01 S.0AE+0] 9418401 B,47E+NL B.T4E+DL
253 R, REE+0] B.e2E+01] T.A9E+0] A.53F+01 B.55E+0] B.785+01 9.02E+01 G.2TE+DL 9.495+01 9.33E+N] 8,.94F+01
#a.0 GLNLE+D] AL UYFL] TJTHE+D] RL.RaF+0] B, R4E+NY H.91F+001 GL24F+01 G, 41F+0] 9,57F+N) @,33F+N1 9.12F+01
FI: GLPREHGL G,L R0 A LIESD] J.0AF+0] 9, 01E+N1] 9.16E+D1 9.34E+0]L 4.56E+N1 9. 64E+0] - 9.33E0) 9.33E+0]
i Q,LiEx0L Qe iHF+T] £.598E+D1 S.2TE+D] 9. 2HE DL G.ILE+DE 9.58E+01 GuhAEFDL . 7Z2E+01 9.67E+01 Q.4 TE+D1
1 S.5TE+0! QueeTHN] 9.G3E+N] Q.53E+C) G.39E+0] 9.3%E+0] 2.H9E+01 S.TTE+D] 9, TaE+01 9,6TE+O] @, 58F+nI
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Table 22. Frequencies of 2-Minute Precipitation Rates Measured on Gage-
Line Il in the Winchcombe Network During the Years 1962 through
1967
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Table 23.

Frequencies of 2-Minute Precipitation Rates Measured by Gage #10
in the Winchcombe Network During the Years 1962 through 1967
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