
31
VOL. 2, NO. 1 WATKK RESOURCES RESEARCH FIRST QUAKTER 19C6

Rainfall Intensity Comparisons from Adjacent 6-Huttr and

24-Hour Recording Rain Gages'

K. G. RENARD AND H. B. OSBO11N

Soil and Water Conservation Research Division

Southwest Watershed Research Station, Tucson, Arizona

Abstract. On the Walnut Gulch experimental watershed near Tombstone, Arizona, precipi

tation intensities at four locations were measured with adjacent recording rain guges having

G-huur per revolution and 24-hour per revolution time scales. Maximum intensities determined

from llie 6-hour gage records were found to lie significantly greater tlian in tensility determined

from the 24-hour gage records f«r intervals up lo 10 minutes. (Key words. Hydrology; precipi

tation)

Short-time interval rainfall intensities arc

significant in the study of rainfall-runoff rela

tionships on small watersheds, HainfaU amounts

for intervals of less than 10 minutes arc diffi

cult to read accurately from Use charts of 2-1-

hour recording cycle, weighing-typo rain gages.

In 1960, four widely separated sites were arbi

trarily selected on the Walnut Gulch Experi

mental Watershed in southeastern Arizona for

installation of adjacent 6-hour and 24-hour re

cording rain gages (about 2 feet apart), so that

comparisons might be made of the precipitation

intensities as derived from the records from the

two types of gages. The maximum 2-, 5-, 10-,

and 15-mmu;e intensities for all thunderstorms

exceeding 0.25-inch total rainfall were compared

for the 4-year period 19C0 through 1903. (See

Figure 1.)

Rainfall intensities were determined after a

meticuloua reading of the recorder traces. Time

adjustments were applied to the traces if akew-

neas was detected. (The pen travel check usually

made when the charts wore removed revealed

tlial in some instances the pen in sweeping

across the chart did not (ravel exactly along the

time lines.) Similar errors have been observed

by the United States Weather Bureau [£/. S.

Weather Bureau, 1904], and time adjustments

were made in much the same manner. The re

corded amounts were also checked by dumping

the water collected in the recording gace into

the measuring tube (if a standard rain gagOj :iurl

appropriate adjustments were made. Necessary

corrections were easily accomplished in trans

ferring the data to punch card.-* with the chart

reader used [Osbom, iyfi3J. The maximum in

tensities for the various time intervals were then

computed for each event.

Two factors contribute to the higher and more

nearly correct short-duration intensity values

derived from the 0-hour records as opposed to

the 24-hour records. First, because the time

scale on the 0-hour record is ■} times larger than

the time scale on the 24-hour record, inflection

points are much easier to read. These inflection

points (representing changes in rainfall in

tensity) define the true intensities. The process

of converting from analog to digital values tends

to 'smooth' the data more from the 24-hour

records than from the G-hour records.

The second error results from skewness of the

charts on the rain-gage chart drive drum. In

some cases this skewness may he random. How

ever, on the Walnut Gulch watershed for three

different types of recording rain gages the skew

was in a negative direction about 80% of the

time. That is, an instantaneous trace, when the

chart is in place in the, Rage, indicates a later

time reading at the top than at the bottom of

the chart. In effect, the chart indicates that

the rain spreads out over a longer than actual

period of lime, and the apparent intensity is

reduced. However, with the expanded scale of

the 6-hour chart, this skew error becomes almost

negligible.

The results indicated that, on the average, 2-,

5-, 10-, and 15-minute intensities from the 24-

hour stages were 13, (i, 5.5, and 2% low, as cotn-
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Fig. 1. Comparison of maximum 5-miniitu precipitation intensities from adjacent 6- ani

24-lio«r recording rain gages.

TABLE 1.

Maximum

Intensities

2-minute

5-minute
10-mimite

15-miimte

Avernj;o

DitT-

ejii'O,

%

12.8

5.8

5.5

1.0

0

0

0

0

s1

.71)2

.349

.01)3

.018

V

+4.00

+2.86

+2.75

+1.43

Level of

Signifi

cance*,

%

0.1

1.00

1.00

20. mi

5S degrees nf freedom.

p;irfd with corresponding intensities from the 6-

hour gagca.
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