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SUMMARY

Tables of precipitation probabilities, extrenmes, and gamma
distribution parameters are presented for climatological weekly,

biweekly, and triweekly periods for 76 Horth Carolima locations.

Calculations are pased upon arn algorithm which estimates the
parameters of the incomplete gamma distribution based on 30 or 50
years of daily rainfall data obtained <£from the HISARS data
acguisition syster. This information should be readily useful to
many workers concerned with hydrological planning.



INTRODUCTION

The variability of rainfall amounts and events influences much
human activity and plannimges <Crop plantiag and harvesting dates,
irrigation, construction, water resource planning, waste
treatment planning, as well as recreation planning are all
affected by the amount and wvariability of rainfall. The
availability of such information facilitates planning such
activities to take advantage of dry or wet periods.

Tables of precipitation probabilities, extrenmes, ahd gamma
distribution parameters are presented for climatological weekly,
biveekly, and triweekly periods for 76 North Carolima locations.
Por 63 of these stations, fifty years of data were available.
For the remaining 13 stations, thirty years of data were used to
estimate the parameters of the incomplete gamma distribution,
which in tura can be used to calculate precipitation
probabilities.

¥hile this information is imtrinsically predictive, it can
only be used to predict long-term tendencies based upoa local
precipitation histories, and not to predict actual weather for
specific periods. Thus, these probabilities are most useful for
long—-range planning and for comparing specific ‘precipitation
events with long-terz statistics.

PREVIOUS WORK

Precipitation probability studies have been conducted in many
states. The selected review which follows is intemded to
capsulize the references which we foumrd most useful and
instructive in approaching this project.

Barger and Thom (1) evaluated drought hazard using the
incomplete gamma distribution. Their contribution is especially
useful because their methods and results are so  clearly
explained. Shaw, Barger, amnd Dale (7) similarly calculated
probabilities in the north central states. These probabilities
for one, tvo, and three week periods were mapped, however,
instead of being put into tables. This graphical presentation
aided wunderstamding of climatological regioas. Strommen and
Horsfield (8) calculated monthly precipitation probabilities in
23 eastern states, including 8 <climatic divisions of TWorth
Carolina. This publication is especially useful because North
Carolina is included, and because the use of the incomplete gamma
distribution and 1its results are explained <clearly. However,
most of the North Carolina informationm included covers broad
geographical areas, @aking it difficult to use in localized
applications.




Crutcher, McKay, and Fulbright (3), aware of the usefulnpess of
the gampa distribution for precipitation probability
applications, published an updated FORTRAN computer program to
aid in the very cumbersome calculations involved in coaputing the
gamma (shape) aad beta (scale) parameters of the incoaplete gamma

distribution. This program fuarther calculates particular
precipitation probabilities, statistics of goodness of fit, and
other related information. This publication also contains

practically all significant references to this subject material.
Getz and Owsley (6) used this FORTRAN programr to calculate tables
of weekly, biweekly, and triweekly precipitation probabilities
for Alabama at 30 locations. Crutcher and HNcRay {(2) later
published a short article which gives a good summary, graphically
and with text, of the application of the incomplete gamma
distribution to precipitation probabilities.

PROCEDURE

Values of daily precipitation at particular station locations
vere readily accessable on computer disk through the HISARS (10)
data base at H. (. State University. This same Hydrslogical
Information Storage And Retrieval Syster can also be used +to
obtain listings of monthly totals with indicators for missiag,
accunulated, estimated, and trace values recorded within the
monthe Appendix I describes how months having such indicators
vere handled and how general data guality was assessed. Snow
events were reported in the records after melting.. Station
nunbers used in this publication refer to the numbers used in the
HISARS system which identify the respective stations.

The choice of daily rainfall stations was based upon an
attempt to maximize both the number of years of continuous data
and the geographical coverage of the state. When stations having
30, 40, and 50 years of <continuous data vere papped to compare
their geographic coverage, coverage vas equal between 40 and 50
year stations, both showing a few “"bald spots™ across the state.
To attain a npore uaiform geographic distribution of rTesults,
appropriate stations havirg 30 years of continuous data vwvere
chosen to fill in these *"bald spots® onr the map, resulting in the
geographic distribution shown in Figure 1 (page 9).

. In order to compare precipitation probabilities at different
stations, it is desirable that the stations be based on the sanme
years of data. If there was an especially dry year with fregquent

"drought conditions, or an especially wet year, perhaps even with
a hurricane, the comparisons between stations would be meaningful
if their data base years were identical. Because the stations
chosen for this study are from two differemat sets of years (63
fifty-year stations, 13 thirty-year stations), four stations were
chosen for .apalysis at both 50 and 30 years in order to
facilitate coaparisons between these time periods.



The computer program used im this study (3) was obtaised frons
Aubuarn University and was identical to that used by Getz and
Owsley ({6). To eliminate a ainor progragming error in the
original program, which was designed for computer card decks, at
the end of each data set of weekly suammed precipitation values
was placed a "dumay" data station. This prevented the final
intended station from having additional =zeros processed into its
calculations.

Results obtained by the FORTRAN program w2re checked "by hand"
in a few instamces in order to verify the results. The method of
Thom (9) vas used to estimate the beta and gamma parameterse.
Results of these calculations agreed with the computer results to
three significant digits. For the calculation of actual
probabilities, the mnmethod shown in the second appendix agreed
with computer results within two percentage points. B

EXPLABATION AND DISCUSSION OF RESULTS

Tables of results are given on pages 13 to 252. The index to
these station is given on pages 10 and 11. To explain the
results, the tables on pages 13 to 18 will be used.

The first colunn of all the tables contains the sus period.
For Albemarle, N.C., on page 13, sum period 1 refers to all the
March 1 to March 7 periods during the 30 years froa 1951 to 1980.
Sum period 2 refers to all the March 8 to Macrch 14 periods during
the same 30 years. Because February 28 and 29 were dropped frosm
analyses to simplify the calculations of weekly suas, sua period
52 refers to all the February 21 to Februmary 27 periods im this
30 year history at Albeamarles Thus, the data tabulated on page
13 is based on the weekly rainfall sums from the daily values in
HISARS, summed into 52 discrete date periods, each period being

one week long. In comparison, the table for Albemarle, on paje
14, contains data for 52 discrete date periods, each being two
veeks long. Thus, sum period 1 refers to all the March 1§ to

March 14 periods during the 30 years, sum period 2 is from March
8 to March 21, and sum period 52 is from February 21 to March 7,
excluding Pebruary 28 and 29. Similarly, on page 15, data is
given for 52 discrete date periods, this time comprising 3 week
periods. Sur period 1 refers to March 1 to March 21, sum period
2 refers to March 8  to Harch 28, and sur period 52 refers to
February 27 to March 14, again excluding February 28 and 29. In
order to guickly determzine the actual dates associated with sum
periods, a table of sum period dates is given oa page 12,
covering 1-, 2-, and 3-week period totals.

Columas two and three contain the gamma and beta parameter
estimates, which determine the distribution characteristics for a
particular sur period. These can be used to calcalate specific
probabilities for any desired guantity of precipitation not given
in the tablea For the use and meaning of these parameters, the
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