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INTRODUCTION

Rainfall has been measured at the El Verde Field Station of the Center for
Energy and Environment Research (formerly Puerto Rico Nuclear Center) since
1964. In this report, we describe the collection procedures, present the raw
data for the period of record, and present some summary statistics. We intend
this report and the raw data to be periodically updated and generally
available to researchers at the site. A computer file is maintained of the
raw data, and is available from the Terrestrial Ecology division.
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SITE

The study site was the E1 Verde Field Station of the Center for Energy and
Environment Research, University of Puerto Rico. The station is located on
the eastern end of Puerto Rico in the Luquillo Experimental Forest (Caribbean
National Forest). A detailed description of the site is given in Odum and
Pigeon (1970). Elevaticn of the laboratery buildings at the station is 350 m.

Rainfall was collected at various locations and at various sampling
frequencies during the period of record. During 1964-1967, rainfall was
collected continuously with a tipping bucket rain gage on a meteorological
tower above the canopy,; elevation above sea level for the gage was
approximately 450 m. Although collected continuously, numerical data are only
available on a weekly basis (in Kline 1968). Total daily rainfall is shown
graphically for 1964-1966 in Odum et al. (1970). From June 1974 on, rainfall
has been sampled at nearly daily intervals using a standard 8-inch diameter US
Weather Service funnel connected to a ground-level reservoir. From 19/4 to

December 1980, the collection funnel was located on the roof of the field
station laboratory (approx 3 m above ground surface). In January 1981, the
location was changed to a tower approximately 13 m above ground surface. 1In
March 1982, the tower was moved to its present location adjacent to the
dormitory building and extended to approx 20 m above ground surface. For a
short period, tower height was 33 m, but this exposed the collector to strong
winds and was deemed undesirable. Removal of the collector from the
laboratory roof was mnecessitated by growth of canopy trees from 1964 to 1981.

Interception of rainfall by upward and lateral growth of canopy trees near the
field laboratory may have gradually decreased the amount of rainfall reaching
the roof gauge from 1974-1981. To test the extent of such interception, an
intercalibration between the current collection site and the original roof
site was conducted from June 1984 to May 1985. Results are shown in Figure 1.
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Slope of the regression of tower vs roof is 1.094 (y = 1.0%x -0.004, rl =
0.992) indicating that approximately 10% of incident precipitation was
retained by the canopy over the rooftop collector. This probably represents a
maximum estimate of differences between the two collection sites for
1974-1981, because canopy growth encroaching on the laboratory appears to have
been continuous over the last 15 yrs. No correction has been made to any of
the data sets.
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Figure 1. Daily rainfall (cm) recorded from the laboratory roof rain gage
(collection site from 1974-1981) vs that recorded from the tower at its

present location. Period of record for this comparison is June 1984 to May
1985.

RESULTS

Monthly rainfall for each of the months sampled from 1964-1986 is shown in
Table 1. The average, average plus and minus standard deviation, and maximum
and minimum for each month are shown in Fig. 2. Precipitation shows some
seasonality in menthly means, with a peak in May, but this is heavily
influenced by a single year (1965) with exceedingly high precipitation in May.
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Average daily precipitation (Fig. 3) for 1974-1986 shows similar patterns,

with highest values in May, and no strong seasonality.

Total annual

precipitation for years with a complete record is shown in Fig. 4.

Table 1.
1966 1965
JAN 45.0
FEB 11.4
MAR 13.8
APR 16.4
MAY 126.3
JUN 461
JUL 5.9 46.3
AUG 28.1 85.6
SEP 32.5 29.5
ocT 30.5 15.6
NOV 23.8 58.2
DEC 23.9 67.7
ANNUAL 561.9
TCTAL

1966

19.7

30.4

37.2

25.8

46.7

30.0

34.0

22.1

34.2

23.5

41.2

1967

20.1

20.4

11.0

18.90

29.9

22.2

37.5

22.6

21.6

1974 1975

29.

7.

6.

18.

B.¢ 7.

34.5 29.

31.5 61.

70.8 42.

57.0 35.

30.7 58,

335.

8 15.

5 27.

3 19,

6 36.

2 299

1976 1977

6 56.0

9 23.6

L7 332.0 370.6 496,

YEAR

1978

1.

15.

31.

51.

43,

26.

25.

32.

18.

44,

47,

20.5 24.
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1979 1980

32.

42,

21

33.

62.

42.

36.

67.

56.

19.

57.

9 16.3

1 20.2

.8 19.0

9 17.0

4 36.2

3 20.9

2 33.4

3 26.7

0 18.4

3 32.6

2 286.8 4C1.

1981 1982

18.4 15.7

21.8 51.4

27.9 10.0

48.0 15.7

53.9 52.0

22.3 12.8

36.2 4L6.8

39.8 37.9

19.2  44.0

23.5 17.7

15.2  22.9

75.2 35.9

1983 1984

13.5 7.

3.5 26.

10.6 6.

24.7 3.

29.2 32.

35.8 26.

50.9 27.

39.5 25.

18.6 28.

33.7 3e6.

19.0 59.

34.7 27.

4 362.8 313.5 317.

Monthly rainfall for 1964-1986 at the El Verde field station.

6 32.

& 4T,

7 405.

1985 1986

3017.9

6 352.0
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Figure 2. Average monthly precipitation (ecm) for 1964-1967 and 1974-1986 at

the El Verde field station.
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Figure 3. Average dally precipitation {cm) at the El Verde field station,
1974-1986.
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Figure 4. Total annual precipitation for the period of record at the El Verde
Field Station.
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APPENDIX T.

Daily rainfall wvalues (cm) for the period of record. Date expressed as the
day on which the measurement was made, at approximately 0900 throughout the
sample period. This means that rainfall recorded for 15 June, for example,
consists primarily of rain which occurred from 0900-2400 on 14 June, and that
which fell from 0000-0900 on 15 June. Note that for 1964-1967, rainfall is
only reported weekly. Data for 1964-1967 were obtained from the 1968 Puerto
Rico Nuclear Center Annual Report (Kline 1968). During 1974-1976, rainfall was
sampled nearly daily (6 days/wk). When more than one day was sampled, average
daily rainfall for the sample period was calculated.
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