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ABSTRACT 

Analysis of Colombian Precipitation 
to Estimate Irrigation Requirements 

by 

James E. Hardee, Master of Science 

Utah State University, 1971 

Major Professor. Dr. H. B.Peterson 
Department- Agricultural and Irrigation Engineering 

Monthly and annual distributions of precipitation were analyzed for a 103-year record 
station. A gamma probability distribution with maximum likelihood estimates of the 
parameters gave the best fit. 

For 97 stations throughout Colombia a computer program was written to calculate 13 
probability levels of precipitation using the gamma distribution. Potential evapotrans
piration was calculated from climatic data at 43 of these stations using the Christiansen and 
Hargreaves formula. The difference between potential evapotranspiration and five pro
bability levels of precipitation were calculated as an index of irrigation requirements. 

(63 pages) 



INTRODUCTION 

Agricultural development in the Republic of Colombia, South America, is receiving 
much attention. ThrOL'gh the Colombian Agrarian Reform Institute (INCORA), planning 
and inifial development of approximately 363,000 hectares of irrigated lands has been 
started. To provide a firm foundation for planning and effective management of these 
projects, reliable estimates of irrigation water requirements are essential. 

Irrigation water reqnirement is defined as the quantity of water required to maintain 
the desired soil moisture and salinity level during a crop growing season, in addition to 
precipitation. To arrive at this requirement two basic parameters need to be determined, 
effective precipitation and evapotranspiration. The amount of water used by a crop and the 
amount of water required for leaching are directly proportional to evapotranspiration. Part 
of this water used is supplied by effective precipitation while the remainder must be 
supplied by irrigation. 

In each project where an irrigation requirement is to be estimated there exists a unique 
environment. This uniqueness depends on soil characteristics, irrigation water quality, 
management practices, economic and social environments, geographic location, climate, 
topography, etc. How these factors affect the relationships between irrigation requirement, 
evapotranspiration, and effective precipitation are impossible to evaluate on a general, 
country-wide basis. However, with a general relationship the unique factors for each project 
can be evaluated and applied as correction factors to the general relationship to estimate 
each irrigation requirement. 

The general relationship proposed in this study is potential irrigation requirement. This 
is defined as the difference between potential evapotranspiration and dependable precipita
tion. Potential evapotranspiration is an index of the actual evapotranspiration for a crop, 
and dependable precipitation is an index of the amount of precipitation that is available for 
crop use, based on a probability distribution. 

The objectives of this study then are to. 
1. Estimate dependable and effective precipitation from monthly precipitation data. 
2. To relate the dependable precipitation with estimated potential evapotranspiration 

to determine potential irrigation water requirements. 



REVIEW OF LITERATURE 

Published information on the evaluation of climatic parameters which al rect 
agriculture is extensive. Due to the development of computers a more rigorous evaluation of 
greater .mIi,. of data has been made possible. This, along with the ,.Lr.i' ig need for 
knowledge in this area accounts for many of the more recent publications 

Precipitation Probabilities 

Jen-Hu (1968, p. 200) states that, "Since rainfall is the most variable element in the 
water balance equation, an important first step would be to ,analyze the rainfall 
probability " The importance of precipitation probability and its useful application by 
engineers, %klem-i - indtLsril inIugiilgii. farmers, and general wk, ier.- I.Li'I is discussed 
by Miller and Weaver (1968), and by Burchinal and Dickerson (1961) 

To amve at probabilities, past records are analyzed to predict the population they 
represent. These records, however, are only a sample, usually too small and almost always in 
error, as indicated by Cry (1965). Analysis is therefore designed to minimize the error and 
smooth the variability of estimation One method of analysis is to increase the sample size, 
but this is impossible in most cases Another alternative is to use statistical methods to 
smooth irregularities and errors of estimation 

Frequency plot 

The basic analysis of collected data begins with a frequency plot Three equations, the 
Hazen, the California, and the Kimball, have been used. They all differ as to what return 
period is assumed. According to Linsley, Kohler, and Paulhus (1958), the most generally 
accepted equation is the Kimball. It takes the form: 

F = m/n + 1) .... .. .................... .(1)
 

in which 
m = order number assigned to data, ranked in descending order, m = 1,2, ..., n 
n = total number of data points 

This equation does not attempt to smooth the variability. Arithmetic and log probability 
paper was developed to allow the cumulative frequency curves to plot on a straight line. 

Distribution curves 

Variability of frequency distribution curves has been smoothed by attempts to 
approximate the curves through the use of statistical parameters and standard distribution 
curves. A normal or Gauiiian curve with its symmetry about the mean and unbounded at 
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either end does not fit precipitation, which is often skewed and has a lower bound of zero 

(Miller and Weaver, 1968). Log-probability transformations by Hazen and Chow, as cited in 

Burchinal and Dickerson (1961), correct for the skew. The use of this method allows the 
a normal curve. Tucker (1965) used a square-root transformationtransformation to assume 

to reach the same results. Manning (1950) and Walker (1967) also used a log transformation. 

Barger and Thom (1949), in inspecting frequency histograms of precipitation, noted 
wasthat for daily or weekly precipitation distributions a negative exponential curve 

suggested. For precipitation four months or more in length, the distributions approached 
was used in their work since it could take either of thesenormal. A Pearsons Type III curve 

forms. This curve is defined by the equation: 

G_(x) - P 'e ((1 + (x/a)) a dx ....... (2)
 

G-xf e PFUP+) 

in which 
G(x) = probability of x amount of precipitation 
a = origin and the mode 
p = shape parameter 

= scale parameter 
l;0(p+l) = complete gamma distribution evaluated for (p+l) 

e = naperian logarithmic base 

In order to account for the fact that negative precipitation is impossible, Equation (2) was 

forced through the origin. By substituting x - a for x and the identity p = Xa, Equation (2) 

becomes: 

+G f(x) 1) . .P .x .(3) •3 

. . . . . . . . . . . . . .
 

o Fcop + 1) . 

Thom (1958) defines the complete gamma distribution with its origin at zero as: 

p + 1A(p + 1) Px dx .. ........... .. (4)
 

This represents the total area under a gamma distribution curve. The area under a gamma 

curve from zero to some precipitation x, is defined as an incomplete gamma curve of the 

form: 

[ T P+ 1) - e Xdx .... ........ .. (5)
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The cumulative probability distribution, therefore, can be defined as the ratio of the 
complete to the incomplete gamma curves. It has the form of Equation (3). In the literature, 
Equation (3) is often called an incomplete gamma distribution, but in this report, it is 
referred to as a gamma distribution. 

Parameter estimators 

The major problem with the use of any statistical procedure is the estimation of the 
parameters. Methods of moments or least squares are two of the more common. As cited in 
Thom (1958) and Cry (1965), Fisher found that some estimators had more variability than 
others. Fisher developed a method called maximum likelihood, which gave efficient 
estimators of statistical parameters. Thom (1958), using methods of maximum likelihood, 
derived the equations for estimating the parameters of the gamma distribution. These 
estimators arc found by solving the quadratic equation. 

r212A r - 1 = 0 .... .................. (6)
 

in which 
r = (p+l) the shape parameter of the gamma distribution 

N 
A = In(R)-I/N ' ln(x i )

i= 1 
S= mean 

xi- precipitation amounts 
N = number of occurrences of piecipitation 

Solving Equation (6) for the only pertinent root of r with the quadratic formula yields: 

r =i ~ I/ A..................... (7)
r1 + 11+ (4/3) A...............(7
 
4A 

The maximum likelihood estimate for the scale parameter is: 

= r/.. ....... . .. ......................... (8)
 

Substituting these estimators into Equation (5), the following gamma distribution is 
defined: 

XG~x) (r- I) -?x 
SX (r e dx .... . (9) 

[r) of 
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Curve evaluations 

The complete gamma curve, Equation (4), can be evaluated by numerical procedures 

(Univac Division Sperry Rand Corporation, 1967) or by the use of tables (Thom, 1967). 

The incomplete gamma curve, Equation (5), can also be found through the use of tables 

(Pearson, 1957). Since two variables are needed in these tables they are cumbersome to use. 

was solved by Thom, as cited by Miller and Weaver (1968), by a NewtonEquation (9) 
approximation. For a given probability level P, the expected precipitation X is given by: 

X X. ... ...... ... .. .... ...... .. (10) 

in which 

x. x. -(x./r) S-P [r) e(Xj) X. (r ") ........ ()
 

and 

j =i- j=i-1 

Qo kS= 1+ E (x. /(+k) 1) 

k1 

The computer program by Weaver and Miller (1967) developed an iterative procedure for 

the solution of Equations (10), (11). 

Barger and Thom (1949), Miller and Weaver (1968), Essenwagner (1960), and Cry 

(1965) have shown that the best fit for precipitation probability is through the use of a 
(1961)gamma distribution. Friedman and Janes as cited by Burchinal and Dickerson 

concluded that irregularities in precipitation probability curves obtained from the Kimball 

Equation (1), based on 30 years of data, are smoothed by the gamma distribution. 

Determination of Evapotranspiration 

is the sum of the water evaporatedEvapotranspiration as defined by Pair et al. (1969) 
from soil and plant surfaces and the water transpired by the plant. Actual evapotranspira

is referred to as the amount of ET occurring in a crop under existing conditions.tion (ETa) 

Potential evapotranspiration (ETp) applies to conditions of full vegetative crop cover where
 
soil moisture is not limiting.
 

Various methods of estimating ET as given by Tanner (1967) are divided into three 

categories: (1) water balance methods, (2) micrometeorological methods, and (3) empirical 

methods. The first two approaches are based on measurements of theoretical variables which 

effect ET. The third method relies on relating empirical factors to actual measurements of 
ET. 
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Water balance methods 

The general equation for water balance from Tanner (1967) is-
ET = P - (Dr + De + D. +AD + ADs)inwhich r 1 ws 

ET = evapotranspiration 
P = precipitation or irrigation 
Dr = depth of surface or subsurface runoff 
D = depth of leakage 
D = depth of intercepted water 

AXD w = depth of change in groundwater storage 
A Ds = depth of change in water stored above water table 

Equation (12) appliesl to catchment hydrology methods, soil water depletion methods, and 
lysimetry methods of handling water balance. Each of these methods either controls the 
variables or adjusts the boundary conditions to make the variables constant. Therefore, 
controls or adjustments play a major part in utilizing and interpreting the results 

Micrometeorological methods 

The most common micrometeorological methods employed are profile methods, 
energy balance methods, and combinations of thcse two The profile method and formulas 
of Penman, Meger, Rowher, and Harbeck are discussed by Christiansen and Mehta (1965). 
This method utilizes vapor pressure profiles, wind profiles, and temperature profiles to 
determine the aerodynamic or mass transfer of water vapor over a given distance. The 
energy balance equation, LE = Rn - G - H, is a budgeting equation that equates the energy 
used to evaporate water to the net radiation minus the energy used to heat the soil and air 
(Tanner, 1967). 

Combinations of the profile and energy balance methods are discussed by Pardo 
(1968). The major drawback of all these theoretical methods is the need for highly precise
instrumentation to collect the needed data. Even though combination methods require less 
data than the micrometeorological methods, the data needed are not always measured. 

Empirical methods 

Many formulas have been developed relating measured climatic variables to measured 
evapotranspiration. These have been developed for purposes of estimating potential 
evapotranspiration in areas where measurements of evapotranspiration have not been made. 
The most common climatic variables used in these relationships are radiation, temperature, 
humidity, and evaporation. Some of the early methods are reviewed by Christiansen and 
Mehta (1965), and Blaney and Criddle (1962). 

Blaney-Criddle. One of the most popular formulas in use today is that developed by 
Blaney and Criddle (1962). This formula, known as the Blaney-Criddle formula, was 
developed in the arid western United States, relating mean air temperature, mean percentage
of day-time hours, and length of growing season to evapotranspiration. The formuh, is of the 
form 

U= KF= kltf ......... ... ....... . ......... (13)
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in which 
U = seasonal water use in inches 
K = empirical seasonal coefficient 
F = sum of monthly factors () for the season 
f = Tp 
T = mean monthly temperature in OF 
p = monthly percentage of annual daytime hours 
k = monthly use coefficient 

The Soil Conservation Service (USDA - SCS, 1967) modified the Blaney-Criddlc k 
value in two ways for calculating short period evapotranspiration values for arid and 

semi-arid areas. The modifications are: 

k=ktk. .... ............................... (14)
 
t c 

in which 
kt = (.0173T - .314) a climatic coefficient related to mean air temperature T 
ke = a crop growth stage coefficient 

Jensen and Haise. Jensen and Haise (1968) proposed a formula for estimating potential 
evapotranspiration as follows: 

ETp = (.014 T -. 37),R.s ...... .............. (15)
 

in which 
ET = potential evapotranspiration, in inches per day 
R = solar radiation, in equivalent inches per day of evapotranspiration 

Rs, when not measured, is proposed to be calculated using an equation by Angstrom with 
coefficients developed by S. Fritz and J. H. MacDonald (Jensen and Haise, 1963). This 
formula has the form: 

R s = Rso (.35 +.61S) ... ....... . . .. (16)
 

in which 
Rs = solar radiation under existing conditions 
Rso = solar radiation on a cloudless day 
Sf = fraction of possible sunshine for the time period 

Penman. Penman, as cited by Pair et al. (1969), developed an equation combining the 
energy balance equation and an experimentally derived aerodynamic equation patterned 
after Dalton. The resulting equation is: 

ET A R + y(.35) (1.0+.01W') (e - e "d).07)a p A+Y n A+,2 
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in which 
E-[p = poheiili.il L%.rp.Ii ,,,pr ,i,1,,i mm per day 
Rn = .75 R, -, R L where Rs is solar radiation and R L is net outgoing longwave 

radiation 
A = a temperature dependent LonLint 
y = the constant of the wet-and-dry bulb psychrometric equation 
W = mean wind speed at a height of 2 m in miles per day 
c = saturation vapor pressure at mean air temperature 
ed = saturation vapor prcire at dcw point in mm Hg 

The Penman equation is reliable when nhking short period estrates. 

Hargreaves (1956) gives a method based on temperature and humidity for estimating 
Class A pan evaporation. The equation developed is 

E =M (T - 32). ..... ..................... .(18)
 

in which 
Ev = mean monthly evaporation in inches 
M = CD, where C is a function of humidity and D is a monthly daytime 

coefficient. 

Christiansen and Hargreaves. Extensive work has been carried out at Utah State 
University developing formulas for calculating evaporation and evapotranspiration for Latin 
American- countries (Christiansen and Hargreaves, 1970, 1971). Under the direction of 
Professor J. E. Christiansen, 14 theses and special problem reports have investigated 
empirical relationships. Continued reanalysis by J. E. Christiansen and George H. Hargreaves 
of the data has yielded formulas which they feel give satisfactory results (Christiansen, 
1971). The formulas take the form 

ETC = KR Ct Cw Ch C C .... .............. (19)
 

in which 
ETCH. = potential evapotranspiration, in mm 

K = constant 
R extraterrestrial radiation expressed as equivalent depth of evaporation, in 

mm 
and the coefficients expressed in dimensionless form are: 

/25) + 10 (T i/25)2
= 0.50 + 0.40 (TCt 

C = 0.65 + 0.35 (W1 0 /8)
 
w 1
 

Ch = (1.0 - Hm" 3).25 

Cs = 0.48 + 0.66 (S/. 5) - .14(S/. 5)2 

Ce = 1.0+ .06 (E/1000) 

http:L%.rp.Ii
http:poheiili.il
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in which 
Tm- mean temperature in °C 

mean wind velocity in kilometers per hour measured at 10 meters 

mean relative humidity expressed as a decimalm -= 
E - elevation in meters 

This equation takes into account as many parameters as are measured at the station in 
or annot measured the coefficient is set equal to 1.0,

question. When a parameter is 
estimated value, which is designed to represent the average conditions. 

When R, the extraterrestrial radiation, is not measured, it is calculated using a method 

developed by Christiansen (Pardo, 1968) using an equation given by Frank and Lee (1966). 

This equation can be written: 

R = 120 [DL sin (LA) sin (DE) +,7.6394 cos (LA) cos (DE) 

(20).. ......................
sin (OM)]/ES ...... 

in which 

a - tan2 (LA) tan2 (DE)
&-= Abs [tan'(LA)'tan (DE)] 

and
 
R extraterrestrial radiation, in Langleys per day
 

DL = day length (theoretical sunshine), in hours
 

LA = latitude, in radians
 
DE = mean monthly declination of the sun, in radians
 

square of the monthly relative value of the distance from the earth to the
ES = 

sun, dimensionless 

equivalent depth of evaporation, in cm., by
The radiation may be expressed as an 

dividing the radiation by the heat of vaporization of water in calories/gm. The heat of 

vaporization is computed from: 

HV = 595. 9 - 0. 55 Tm 

in which 

HV = heat of vaporization, in calories/gm. 



Irrigation Requirement 

Irrigation water requirement is defined as the amount of water exclusive of 
precipitation needed to maintain a desired soil moisture and salinity level during a crop 
season (Pair ct al., 1969). This definition contains the unique environments existing for each 
crop, in each soil, locality, soil moisture level, cultural environment, and stage of growth 
which make irrigation requirements unique also. 

Irrigation water requirements have been estimated by many authors (Thomthwaite, 
1948, Blaney, 1951, Allred and Chen, 1953, von Bavel, 1953, Mather, 1954, Hershfield, 
1964, Wiser, 1965) through the use of the water balance Equation (12). Irrigation water 
requirements are calculated as drought indexes, deficits, or number of irrigations. Several 
basic assumptions were made in using Equation (12) These basic assumptions were that 
when a nuimum soil moisture level existed, an irrigation water requirement equal to the 
amount of water needed to fill the soil to its maximum water holding capacity was required.
Water use rate (ET) was calculated from empirical equations on a monthly basis and 
assumed to be equally distributed throughout the month Precipitation was taken as daily
values from past records and assumed effective if there was a storage capacity in the soil, 
and as excess if the maximum water holding capacity was reached. 

Christiansen and Hargreaves (1970, 1971) proposed, as an index of actual irrgation 
water requirement, the term potential irrigation requirement, where potential irrigation 
requirement on a monthly basis is potential evapotranspiration less dependable precipita
tion. Dependable precipitation is the mean amount of precipitation equaled or exceeded 75 
percent olithe time, based on a ranking distribution 



PROCEDURE 

The first step in this study was to collect, tabulate, and keypunch all available data on 
Colombian precipitation. Professor J. E. Christiansen, Kern Stutler, and George Hargreaves 
supplied the writer with data they had collected in recent years. The writer and l)r. E C. 
Olsen, on a recent trip to Bogota. Colombia, were able to collect additionil data IhroiIi the 
offices of INCORA, the Agency for International Development Mission in Bogota, and the 
Colombian Meteorology and Hydrology Service (SCHM) Appendix A, Table 4, 11.,1% the 54 
stations for which precipitation data were collected Chimatic data collected by Pardo 
(1968), for 20 stations, supplemented with precipitation data, appear in Appendix A, Table 
5. Appendix A, Table 6, lists stations that have climatic data ,i.IlI by Stutler (1970) in 
addition to the precipitation data collected by the writer Figure 1 shows the location of 
these stations. 

The precipitation data used consisted of monthly totals for 97 stations, for d sum of 
14,106 months of data. The climatic data collected by Stutler (1970) and Pardo (1968) 
consisted of 1,604 months of mean climatic data. 

Based on the review of literature, it was hypothesized that an index to the amount of 
effective precipitation would be the amount of precipitation expected at a given probability 
level. This is an extension of the criterion proposed by Christiansen and Hargreaves (1970, 
1971) which limited dependable precipitation to the 75 percent probability level Based on 
this hypothesis, a probability distribution of precipitation was needed. 

Station number 52145, Observatorio Meteorologico Nacional (OMN), with 103 years 
of precipitation records, was used to analyze the fit of standard distribution curves. A 
computer program was written to rank the data according to Equation (1) and to calculate 
the parameters for a normal, log-normal, and gamma distribution From these parameters 
the curves were computed and plotted on logarithmic probability paper for each month, and 
for the annual distribution, for visual comparison Next, a chi-square goodness of fit test was 
used to analyze the normal and gamma distributions 

Computer program 700 (Table 1) was written to read the basic precipitation data, 
probability levels, and control parameters. The yearly sums and the monthly and annual 
means are calculated. The data used and their computer symbols are defined in comment 
statements at the beginning of the program, Appendix B. 

Subroutine program 701 (Appendix B) was written to calculate the gamma distribution 
of precipitation data on a monthly and annual basis The data used are supplied by program 
700. The computer symbols are defined in program 700 and additional variables are defined 
in program 701 Program 701 was used to ,,...jII the distribuion parameters by the 
method of maximum likelihood estimators Evaluation of the complete gamnia function is 
accomplished using subroutine g iliii i, program 704 The amount of precipitation based on 
the gamma distribution at 13 probability levels is approximated using a Newton procedure. 
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Figure 1. Geographical location of the stations with precipitation and climatic data. 



Table 1. 	Computer programs used in the study and given in Appendix B. 

Program
 
Number Purpose Data
 

700 	 Reads in basic control pardncler, and precipitation data 97 ,,ution, 

701 	 Calculates V.giinj distribution curve of precipitation data at Supplied by 
given probability levels program 700 

702 	 Calculates potential evapotranspiration using Christiansen Pardo (1968) 
and Hargreaves formula and potential irriglion requirements 

703 	 Calculates extraterrestrial rdi IiILI, potential evapo- Stutler (1970) 
transpiration from Christiansen and Hargreaves formula and 
potential irrigation requirements 

704 	 Univac 1108 library Math-Pack to evaluate the complete Parameter 
gamma function from program 

701 

Subroutine program 702 (Appendix B) was written to calculate potential evapotrans
piration using the Christiansen and Hargreaves formula from data collected by Pardo (1968). 
Potential irrigation requirements at five probability levels are also calculated. The data and 
symbols used are defined in program 700 and as comment statements in this program. 

For the data collected by Stutler (1970), subroutine program 703 (Appendix B) was 
written. The data and symbols are defined in program 700 and as comments in this program. 
Since data collected by Stutler do not contain extraterrestrial radiation data, Equation (20) 
is used for calculation. Potential evapotranspiration and irrigation requirements are then 
calculated for five probability levels 

Subroutine program 704 (Appendix B) is a listing for the Univac 1108 Math-Pack 
library subroutine gamma (Univac Division of Sperry Rand Corporation, 1967). This 
program is used to evaluate the complete ganimi function for use in program 701. The data 
and procedure used are defined as comments within the program. 



RESULTS AND DISCUSSION 

Analysis of Station Observatorio Meteorologico Nacional 

Typical results obtained from plotting the ranked precipitation data with the normal,
log-normal, and ganinm distribution curves are shown in Figures 2, 3, and 4, respectively.
These curves represent March precipitation data. As plotted on the log-probability paper,
the raiked data show a slight curvature in their distribution. The normal curve consistently
mideriiii ia., the extreme probabilities and overestimates the middle values. This can be 
expected for the high probability levels or low precipitation since the curve is not bounded 
by zero on this end The log-normal again deviates from the ranked curve at the extreme 
probabilities but fits nicely ovei the middle range The best fit is obtained with the gamma
distribution curve which follows the ranked data even at the extreme probability levels. 
Because of its versatility in fitting many distributions, the annual distribution, which 
approaches a log-normal, fits equally well. 
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Figure2. Ranking and normal disiribuilon curves for March at station Observatorlo MIL.iLI 
i t Nacional. 
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Figure 3. 	 Ranking and log-normal distribution curves for March at station Observatorlo Meteorologioo 
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The results obtained from a chi-square goodness of fit test for the normal curve are 
shown in Table 2. The null hypothesis that the precipitation data were normally distributed 

'at an alpha level of 5 percent, failed to be accepted for 9 of the 12 monthly distributions. 
'The same test for the gamma distribution, summarized in Table 3, shows that only three 
monthly distributions failed to be accepted at the same alpha level. Even though the gdml i1

'distribution did not pass the test for all the months, it still gives the best fit. 

Table 2. Summary of a chi-square goodness of fit test of a normal distribution for station Observatorio 
Meteorologico Nacional. a 

Month Test Value X2b Concluion 

January 26.6 25.0 Fail to accept
FcbrUiry 35.0 25.0 Fail to accept
March 33.7 25.0 Fail to accept
April 27.1 25.0 Fail to accept
May 24.0 25.0 Accept
June 23.7 25.0 Accept
July 19 9 25.0 Accept 
Augi,t 29.6 25.0 Fail to accept
September 45.5 25.0 Fail to accept
October 31.4 25.0 Fail to accept
November 25.9 25.0 Fail to accept
Decembei 26.3 25.0 Fail to accept 

aNull hypothesis that the precipitation is normally distributed.
 
bX2 with 15 degrees of freedom and an alpha level of 5%.
 

Table 3. Summary of chi-square goodness of fit test of a gamma distribution for station Observatorlo 
Meteorologico Nacional. a 

Month Test Value X2b Conclusion 

January 14.7 14.1 Fail to accept
February 7.1 14.1 Accept 
March 3.5 14.1 Accept
April 7.7 14.1 Accept
May 6.5 14.1 Accept
June 15.7 14.1 Fail to accept
July 11.7 14.1 Accept
August 7.5 14.1 Accept
September 14.9 14.1 Fail to accept
October 3.3 14.1 Accept
November 9.9 14.1 Accept
December 5.8 14.1 Accept 

aNull hypothesis that the precipitation is gamma distributed.
 
bX2 with 7 degrees of freedom and on alpha level of 5%.
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Gamma Distribution of Precipitation 

Results of the computer analysis of 97 stations, whose precipitation records were fit to 

a gamma distribution, appear in Appendices C and D. Monthly and ainual probabilities of 

receiving equal to or greater than a certain amount of are given for 13 probnbility levels. The 
R), ai.d the naturalarithmetic mean, the gamma distnbution parameters (Lambda and 

logarithm of the evaluation of the complete gamma distribution (LNGAM) for each month 

and the annual are also given. 

The, annual values represent the distribution of the annual totals for each year of 

record. They do not correspond to a sum of the monthly values at a given probability level. 

does not correspond to a 50 percent probability level. A probabilityThe arithmetic mean 
level of 50 percent refers to the distribution of the precipitation and the mean refers to the 

magnitude of precipitation. 

two limitations were imposed on theIn the development of computer program 701 
The first is that a value of the gammagamma distribution due to the computer's capacity 

parameter R greater than 87 cannot be handled. This is the upper limit of the exponential 

library function built into the computer which operates on R. It is therefore assumed that 

the distribution is normal when this value is reached. In theory, R equal to 100 is the point 
The second limitation occurs when a

where the gamma distribution approaches normalacy 

month has zero precipitation recorded for most of the years of data. This causes an overflow 

in the amount of allocated space for printing the gamma parameter R and LNGAM. These 

two values, therefore, are not printed out but the distribution is still valid. 

Potential Irrigation Requirements 

The results for 43 stations where climatological data were available to calculate 

irrigation requirements for 5 precipitationpotential evapotranspiration and potential 
The calculated value of potential evapotransprobability levels appear in Appendix D. 

piration (ETCH) for each month and the annual value, being the sum of the monthly values, 

are printed out. From the ETCH values the precipitation at the five probability levels is 

subtracted to give the potential irrigation requirement. Positive values indicate requirements 

and negative values indicate no requirements. 

on Figure 5 for March for stationA graphical representation of the results is given 
Nacional. The gamma distribution of precipitation is plotted onObservatorio Meteorologico 

a constantthe log-probability graph. ETCH is calculated from mean values and represents 
Potential irrigation requirement atpotential for all probability levels as used in this study 

the 70 percent probability level of precipitation is the difference between the mean value of 

ETCH and the 70 percent level of precipitation. Annual values calculated in the same 

manner represent the difference between the sum of the mean monthly ETCH values and 

the annual distributions of precipitation at a given probability. 
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Figure S. 	 EICH, gamma distribution and potential irrigation requirement for March at Observatorio 
Meteorologico Nacional. 



SUMMARY AND CONCLUSIONS 

From the analysis of 103 years of precipitation records from station ObLrv.ldori 
Meteorologico Nacional, a gamma distribution provided the best fit. This was concluded 
following a visual inspection of data and distribution curves plotted on log-probabill(y 
paper, and a more rigorous chi-square goodness of fit test. 

A computer program was developed to calculate monthly and annual gamma 
distributions from the recorded data for 97 stations throughout Colombia For each station 
13 probability levels of precipitation were determined. Each precipitation amount is that 
which is expected to be equaled or exceeded at the given probability level. 

Climatological data previously recorded for 43 of these stations were used to calculate 
potential evapotranspiration using the Christiansen and Hargreaves formula. For these 
stations the precipitation from the gamma distribution at five probability levels was 
subtracted from the potential evapotranspiration to arrive at potential irrigation require
ments. 

Estimates of precipitation probability, as presented in this study, are essential in 
solving many problems in engineering and agriculture For irrigation, drainage and hydraulic 
structure designs probabilities and their associated risks are essential for economic analysis. 
In experimental work the normalacy of the experimental period can be determined The 
wide range of probabilities presented herein offers a basic design tool from which rational 
conclusions can be made. The irrigation requirements presented provide a useful index of 
actual irrigation requirements. The unique environments at each locale must be evaluated 
and used to modify this index. 
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Table 4. "( indINJI.gJ. 0I .I..I..1u1. with precipitation data. 

Serial 
Number 

Name I.aitilw 
I)eg Min 

I ongli-I 
Ieg Min 

C levaton Years of Data 
Precipitation 

10130 
10310 
10329 
10812 
10930 
10403 
11545 

Arpto Turbo 
Bcs de Ceniza 
Repelon 
ArptoSMarcos 
Arpto Corozal 
Jirocasaca 
San Isidro 

A-iiuq'u'a 
Ailari' u 
Atlantic o-3 
Bolva 
Bolivar 
Magdalena 
N Santander 

8 
11 
10 
H 
9 

11 
7 

07 
04 
27 
39 
20 
03 
51 

76 
74 
75 
75 
75 
74 
72 

43 
50 
08 
10 
17 
02 
33 

2 
10 
12 
41 

166 
710 
215 

9 
10 
13 
8 
9 
9 
8 

20625 
31320 
31437 

Arpto Q iibdo 
Rosas 
La Union 

Choco 
Cauca 
Narino 

5 
2 
1 

42 
16 
34 

76 
76 
77 

38 
44 
09 

73 
1760 
1400 

9 
11 
5 

40341 
40703 
40805 
40808 
40811 
40845 
40905 
40915 
40924 
409-0 

B-Bermeja 
Aguadas 
El Pedregal 
Tulio Ospina 
Rep Fabricato 
Guadalupe 
Finca Catay 
Villa Hermosa 
Mazo 
La Mosca 

Santander 
Caldas 
Antioqilma 
Araiiq 1. 
Antioq ia 
Antioquta 
Antioquia 
Antioquia 
Antioquia 
Antioquia 

7 
5 
6 
6 
6 
6 
6 
6 
6 
6 

04 
36 
17 
19 
21 
43 
03 
15 
16 
18 

73 
75 
75 
75 
75 
75 
75 
75 
75 
75 

52 
27 
37 
32 
35 
17 
37 
31 
30 
26 

81 
1460 
1908 
1435 
2440 
2134 
1940 
1722 
2555 
2195 

9 
7 

10 
9 

10 
10 
9 
10 
10 
10 

40932 
41010 
41011 
41013 
41015 

La Severa 
Los Troncos 
El Chuscal 
Las Palmas 
Vasconia 

Antioquia 
Antioquia 
Anttoquia 
Antioquia 
Antioquia 

6 
6 
6 
6 
6 

15 
03 
03 
04 
12 

75 
75 
75 
75 
75 

26 
29 
26 
29 
27 

2218 
2220 
2310 
2220 
2555 

10 
10 
10 
10 
10 

41017 
41021 

Col la Salle 
-a Macarena 

Antioquia 
Antioquia 

6 
6 

10 
09 

75 
75 

38 
20 

2065 
2155 

10 
10 

41130 
41150 
41401 

Yolombo 
Arpto Otu 
Arpto Barranca 

Antioquia 
Antioquta 
Santander 

6 
7 
7 

36 
03 
00 

75 
74 
73 

03 
44 
48 

1540 
610 
126 

13 
9 

10 

41958 
41925 
50126 

Las Vegas 
Arpto B-Manga 
Belen de U 

Santander 
Santander 
Caldas 

7 
7 
5 

16 
06 
11 

73 
73 
75 

09 
12 
49 

1100 
931 
1360 

13 
10 
9 

50213 
50350 

ArptoManizales 
Salamina 

Caldas 
Caldas 

5 
5 

05 
25 

75 
75 

40 
30 

1030 
1500 

8 
8 

50425 
50435 

Arpto Armenia 
Quimbaya 

Caldas 
Caldas 

4 
4 

31 
37 

75 
75 

40 
45 

1204 
1400 

9 
10 

50453 Pereira Caldas 4 48 75 45 1342 10 

50525 El Paso Tolima 4 31 75 31 3264 10 

50610 La Leonera Valle 3 27 76 36 1800 17 

50611 Planta R Call Valle 3 27 76 33 1080 16 
50612 El Selencio Valle 3 35 76 37 1750 17 

50613 Yanacones Valle 3 25 76 35 1600 17 

50615 
51365 

Calipuerto 
La Plata 

Valle 
Huila 

3 
2 

27 
22 

76 
75 

24 
58 

956 
1350 

10 
8 

51920 La Palma Cundinamarca 5 21 74 24 1400 17 

51955 Guaduas Cundinamarca 5 04 74 36 1000 17 

52015 La Mesa Cundinamarca 4 38 74 28 1300 15 

52180 Macheta Cundinamarca 5 05 73 37 2100 15 

52520 Puesto Monta F Cundinamarca 4 21 74 21 1420 15 

52530 Caracol Cundinamarca 4 11 74 28 1350 16 

52345 
60210 
60317 

Las dos Aguas 
ArptoArauca 
Quetame 

Tolima 
Arauca 
Cundinamarca 

4 
7 
4 

16 
04 
20 

74 
70 
73 

47 
44 
52 

285 
122 
1300 

10 
9 

16 

http:indINJI.gJ
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Table S. Climatological stations with precipitation and climatic dala collected by Pardo 
(1968). 

Serial Name State Latitude Longitude 'Elevation Year. of Data 
'N,,r,,,pr Deg Min Deg Min Proc. Clin. 

10231 Arpto Monteria Cordoba 8 45 75 51 15 10 3 
10327 Arpto Cartegena Bolivar 10 28 75 30 2 , 10 4 
10420 Aracataca Magdalena 10 33 74 13 40 10 4 
11159 Robles Magdalena 10 24 73 10 720 12 2 
11171 Tolu laa Bolivar 9 31 75 36 4 8 4 
20520 Bajo China Valle 3 59 76 52 40 11 3 
20652 Andagoya Choco 5 05 76 43 60 12 7 
20680 Q ibdo Choco 5 41 76 40 43 6 4 
40718 Eat Jaramilla Cordoba 5 55 75 43 1450 15 13 
40818 S Jeronimo Antioquia 6 26 75 44 703 9 5 
40925 Fac Agron Med Antioquia 6 16 75 35 1450 9 4 
41000 Sonson Antioquia 5 42 75 18 2530 14 5 
41400 El Centra Santander 6 57 73 45 135 12 7 
41612 Ubate Cundinamarca 5 19 73 49 2600 9 7 
50320 Fac Agronomia Caldas 5 04 75 31 2153 10 8 
504Z0 La Bella Caldas 4 31 75 38 1450 13 6 
50917 Santander Cauca 3 01 76 28 1112 16 6 
52145 Obs Met Nal Cundinamarca 4 38 74 06 2560 103 7 
52162 Paraguaycito Caldas 4 24 75 42 1250 4 3 
52163 Palmira Ea Valle 3 31 76 19 1006 6 7 
52164 Ambalema Tolima 4 46 74 50 250 6 5 
52166 Popayan Univ Cauca 2 26 76 37 1760 6 7 
52172 Funza Cundinamarca 4 42 74 11 2550 6 7 

Table 6. Climatological stations with precipitation and climatic data collected by Stutler 
(1970). 

Serial Name State Latitude Longitude Elevation Years of Data
 
Number Neg Min Deg Min Prec. Clim.
 

11230 Pueblo Bello Magdalena 10 26 73 35 980 13 7 
11510 Bloway N D Santander 7 35 72 36 1235 16 8 
11535 Salazar N D Santander 7 44 72 49 1000 11 5 
20850 Restrepo Valle 3 49 76 30 1670 11 5 
30725 Ospina Perez Narino 1 17 77 29 7700 13 7 
31305 Manuel Mejta Cauca 2 23 76 42 1750 12 5 
405A0 Jardin Antioquia 5 34 75 56 1630 12 5 
41655 Granja Bertha Boyaca 5 56 73 36 1764 12 5 
41644 San Vicente Santander 6 57 73 26 1200 5 3 
50308 Naranjal Caldas 4 57 75 41 1400 14 4 
50310 Chinchina Caldas 4 58 75 37 1360 18 11 
50700 -eor,-,io Uribe Valle 4 17 75 55 1550 13 5 
50963 La Florida Cauca 2 26 76 36 1789 15 8 
51460 El Carmen Huila 2 21 75 31 1500 10 5 
51709 Chapeton Tolima 4 33 75 08 1295 11 8 
51726 Libano Tolima 4 56 75 03 1495 15 8 
51745 Llandes Caldas 5 13 75 09 1870 13 5 
52005 Anolaima Cundinamarca 4 45 74 29 1726 7 5 
52035 Tibacuy Cundinamarca 4 21 74 27 1550 16 8 
52049 Dolores Tolima 3 32 74 53 1590 6 3 
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Computer Programs
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T AR O F DA A STATION NAPE. 75 ISIDROSan7. 15OkS N SANTANDER: R 5 . *no. IISO le*
LT 70i. LNs7S.5 0. 300. O7SDATA 5ELES. 0.A3S 


PRO*RRELIV qs• 5l. 75. 
AT. 7 S1. LONG. 77 33. ELEV. 21S. TEARS OF DATA S80. 70. 0l. 50. 30.VO. 71. 
 20. 30. S. PROPANILITY IS. in. so. 7s. 
 70. g0. so. 41O. 30. 2. 20. 3o. S.MOBIN REAl 1ParCiPtTATION 
 " 41144 mEA PRECIPITATION

JAN 25. S. 3. 0. t.00 
 1.1 7. 0. I?.11: 22.2 75.:5I. 35* 75. U3* JR G.0. 03. 2. 5 0. 32..5 3. 0. 22. 3n. 7: 17:n. 0. S:. . 8.B. ,5. 25 37. II. IV. Iso . FEB 15.0. 31. :.2?. 30. 15. 37. 00. T.not 38. 2S. Gos.0. I. 1. . *S. * 112. 177. lA1 Ii. 33. 14. 
70. 7. 55. 204. 

APR 32. 1S 7. SI. 35. I. 10. 0i. 133 301. 11. 20 10. 10. 
27. 33. 35. I?. 10. . 5S T . ? 5. lOG* 12?.AP 1 1 3 . I . 13.VAT II58 3. 77 3. 55. 7I. i3. 17. ,20. J.. 35. 23. lI. N31 %.7. 5. 2. 33. I. 35. 45. S0. 

7. 9. to.Jar IM. .3. ,. V. -i•7 . 0g. .0 05. 3 S.180. 2..JUL. I1 5 3 50. i3. 13. 117. . . 126.2 S7. ?.. 3*P. * N8* 2"3.1,, 1 21. 3s . JU 3s 30• 3. ?S..0. IT15. 2-. 1 61. 33 37. 2.7. A 1,.0. • . 0. 30. 3. ,. ,0. 1. S. ,.4UL . 17. I2 7,.AUG R. I. 25. . II. 23. 21.. 5,.7 . q 37. 3. 5I. 70. 85. l15. 200. 720. 205. 2&G. JUNS E P Il S. . I 32 . I . S . 5 5J. 7 . 30 . ,: 1 51. 1:. 
34. 0. 7. 10. 11. 12. 2s. 10. II. 21. 23. 2S. 30. 33.72 . 2 :. 1 . . 3 5:. 5 . S T . 7:. 2 :P . S'.7 1. B. 11 : 3 0O6OCTIOR 51.;5. . II 7.V.S 30 . 1S. IA. '. 7I• .1 55. 125.8 II1.- 75. VA. I0. ISS. 231.s, 1. S.0. 7 0. 025. OCTS 0. ..DEC ,l. 170. BOY 1.1* 7* S T. 20. 75. 1. 22. II. 55. 00. 75.II. 53. 03. ?1.55. 3.l. DEC 0. 2. 

52. 130. 135. 170. 35?. 23S. 757.ZI. 3I. 4LB. 53. 1T5. .. 121. isV. 170. 0:. 

ANN SI?8 IS+. Gl. II?.47 41. 9AG. 714. 11. 3110. 127. 1%5. .2 S11. 180. 202. 3lil:. S. TOO. 72. 2. 8.5. iCT.
PAP.NE. 10A OA.A 0ISTNNRUoIO. 
P2srVNFE11 FO3 OSTNRTB1T23 30. 
 PI 

Okil JA1 FrF PA. APR R61 JUNi JUL AUG SEP NOV AeNOCT DEC "ONTH JAN FEB .43 APR "IT JUN JUL AUG SEP OCT NOV OEC ANNLARVA .012 n35,l .17 .3121 .017 .010.0 1 ;11 3., 3:., 
010 .013 .013 .018 .014 .11 .002 LA-SA1..1 1.1 1!.a 1.31 1.75 .OT? .1GS .0-7 .137 •UT .066.!B3 .S, 1.i1 .018 .212 .021 .011LIUG- 1.1 ,3. B .40 .0n .4% .031 .020 .OqI I 3.32 2.12 2.213 1.? 3..1.- -. -. .1 3.? 1. 7 2.32 2.e1 13.39LNGAN . .3 5.2 .1 - 1 2.1 -I. 2P-EClPITVTIIVn FIR 10TH Ga fFap IS NORMALLY DISTRIBUTEO 

PP CPITATION FOR FORTH OR TEARVIINqA INAIFAIFT+EBSUROEI( I5 NORNALLY DISTNIBUIEO
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TROl 2. 6 PRECIPITATION FOR GIVEN PROBAPILITI LEVELf USING GAMMVA4 DISIRBUTIONe IN MN. TABLE 7. q PPFCIPITITIOV FORSTATION NAE JIRIICASACA NAGOALEIA l'ral PROBABILIT, LEVELS USING A GAMMA0ISIBIBUTIOSw IN N.5l3. NO. 10503 STATION NAMEAi 80 130UI0 OC40cO SIR. NO. 20025LAI. I 1 . LONG. 3% 2. CLEW. 710. TEARS Or DATA a 
 LAT. S 47. LONG. 70 3o. CLEW. 73. YEARS Or DATA 1PROBABTLITY qS. q-7. go. 7S. 70. 00. 50. 1t. 10. 7S. 20. 10. 3. PROBRI!LITT IS. In. s0. 71. 70. a0. so. 40. 30. 25. 20. 10. S.MIonIt" NEAR *OreCIpIATIIB P0114 NFam PRECIPITATICN
JA, 80 0. 3. U. ,• 0. o. ,. S. .G . 3s 1. 123. 13. JANE .. 4. 77. 35. I. 279. 115. %57. ,S,. 48R. 103. 535. S0. ,,2. £i0.PAR 5. ,- ,• 0. FEB 131. 1. 17. 205.0. .- . 3. 3. 0. 3S. 0. 26S. 217. 320. 349. 353. 502.APR Si.qI. 0. R5. .. ,1. MAR 525. MR?. BUZ.7. 0. V. 1:. 30. I. 7. II 1" 

35. 132. 71%. 202. Z,. 255. 233. 303. 131. 47. TS.2. 1:23. AP 57.. O5. 17,. 010."AT 555. I?2. 358. '10.075. Ps5. 32. 10l. 
270. 31 0 153 I . 55?. 070.557. SIR.P73* 70* 250. 202. 7 33. GSA. LT. 551. 053.* l. 125. 552. 71. 325.JIM 750. 323. NAV 531. 3*?• 241.IRS 380. 201. 22. 52 7 . 30V. 13 30303. 33 S ao. J 

313. 170. 00A. 050. 0s3. 325. 1S30.3UL 7V7* 7. 3310. 035. 050. 300. 
5JU 35 0S. 571. 40'. %IS. S31. 555. S90.555. 721. 207. 210. 334. 350. QS. 4. 4. "0. 100. 723. 713. el51 5511'. 15.* 01 T?.AUG 312. 1aS. 37. JUL GS. 7. 4-55. 523.211. POT. 285. 375. 372. OG0. 113. 57. . Sol. S%7. 1S. 05ig. 7%2. 735. 823. 97?. I11.SEP . PIS. AUG 053. 321S3) 19. 7. %1 0.?%-. 273. 20. 320. 13.. 3S. 317. Vo. 422. 173. ell. 

1:? .I S?. 05. 075. T. 735.110 3. .7. 1.tOCT 5S2. 155. IR G. SEP 573. 1I.520. 447. OS. 583. SI1. 537. Sb7. 138. Luo. %S?. To. 
155. 11. 437. I. S00. 151. IR. 052. 053. 1R. II.NOV 235. 57 05. ,03. 135. 131. 10. 700. 731. 281* 335. 

OCT 035. 374. 505. 540. 522. 77. 105. 532. 155. 150. 003 027. OR?. 
507. 

0CC AT. . 37 23. III. 31.:It. NOV 513. 72. 3y%. 313. NO7. 72.
70. 31. 55. $2. 05t o,: 3 I1N. 

530. 5?. S1. SS5. 010. A31. 672. 70.30. IT. a10.305. 3
DEC I5. 2s0. 7. 515. 1 3. 05.AIR ZoV1. i475. 
01. 093. 720. 523. !03.,0s-n. 3500. 1997. 7f50. 22E. 2522. 2590. 27918 2904. 3032. 3IS. 3701. IN. 0330. . 8?. 

PARAMETERS FOR GA TIT6IIION 

103. 3S14 S5. 5S91. 01, . 0330. 7ST?.OT.0 . 7035. 7371. 7057. 
' 


PARANETERS FORoIAMA DISTOXRUTION 
190TH JAN rES .A APR qAY JUN JUL AUG SEP OCT NOV EL ANN Atol13 JAN FES vaR APR Nay *JUN JUL AUG SEP OCT DECNOV AlsoLANIA . .03 . a.0,5 niu .IR .• 01 5 .UIZ .03 n%6 .00 .021 .OOSV .73 .5S 0.o LAI& .013 .12% .011.IS .3, . .031 . I.0. 8 3.58 3.71 12.77 23.S 2.20 1.2 13.27 .03? .037 .010 .017 .050 .017 .018 .012LeGAP 3 .0 .5 1 .5 .4 I0.3S 5.37 7.37 -. O65. 5.2 1.7 1.5 18.7 00.7 1 -. 1 0.7 1.75 2O.S2 11.31 GGS 1.43 2%.70 5.21 10.27 77.38LIGAN 24.4,. 5.3 C.4 10.7 2.q 10. 15.5 S.1 13.S 3.5 13.2 1.5 217.7'VECI-ITATION FO- P04TH CIA YrAR IS NORMALLYVISTRIUTED * PQECIPIIATIOI FOR NI.TH O5 TFAR IS 00VSALLY 0TSTRIBUTEO.1 ASA APAIrTER S UNOECFIS-Ei) 
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TABLE 7. R PNfCRPITATTOM FOR GIVE'S PROBABILITV LEVELS USING A GARMA DISTRIBUTION. IN Ph. TABLE 7.11 POrCIPITATION FOR VIVEN PSOISILIT, LEVELS USIG A GAMMADISTRIBUTION. RN 33M. 
STATION SAE0055 CAUCA IER. NO. 320 STATIONS NAPE 8-fO~OEJA SANTANOER SER. NO. 60341LAT. 2 IS. LONG. T. ft. LEV. 0?60. YeAs or EAyA I1 LAT. 7 0. LONG. 73 52. (LV. 41. TEARS OF DATA I 

PWOPAPILSTV 
 15. 1n. 80. 75. 70. r0. S0. 0". 30. 75. 20. 1 . 5. POOWAILITY 4%. In. gO. 75. 70. Go. so. Nf. 30. 2S. 20. Ia. 0. 
1AIN -CAN 
 -RrcITAT1 
 4O0NH EaN 
 PUTCPITATION 
JAN tax. 72. 7. 63. 75. $a. 11-. lI*S. IN. '7. 700. 282. 37S. AM?. JAN 0G. 0. 0 1. 2.FEB te. a. 32. 26. 41. G1. 

3. 0. 70. NO. 73. 00. 133. 256 00?.%R. 79. 10A* 137. 156. 183. 2*2. 3430. 
PAR 15g. 

FEN It*. A8. Ga. 73. 7G. 6G. 90. 107. 118. 13. INK. 151. 376. 72.1.. 62. 05. 70. 89. 117. 137. IG. 701. 273. 286. 324. "G0. MAR 354. S4. AG. 92. 3t. 112. 131. 350. 171. 1-6. 211. 28.APP 247. in?. 711. 0S0. 173. 18"* 2n". ?33. 277. 323.25. 7. 3DS. 326. 362. 434. APP"or 37G. 7G. q. 312. 171. 130. IA7. OS. I*%. 20S. 21. 232. 27G. 
245. GO. "". '1' 16%. 17. 203. 224. 757. 289. 306. 330. 302. 449.312. "AT 265. 175. IVA 223. 23. 2411. 27. zo0. 79. 320. 332. 146. 384. 417.JU :A. 4. A: 19. 21. 2G. 6'. S7. 70. .01. 17. 135. 001. 255. JUN 216. 11. In. 172. 185. 30?. 221. 21S. 70. 21:. 31. 130. 390. 44.:JUL 07. 0. U. 3. 15.. 2. 1. 21. I7. Gn. 67. 1?. 17. JUL nI. I 111. 55.AUG 7. 0. . 3. 3. 
is4 . o 117. 3.13 lA.%65. I17. 210. 280. 22.1. 0. 0. 32. 22. 03. GO. 00. 320. AUG 277. 0to IR 220. 2£0.1091. 15. 6 27. 2.0SEP 336. 31S. 153. ADS. 451.3107. 366.03. '1* 01:.. t111. 21.it: lA. 82. IRA. 11. no. 708. 277OCT IN. 23G. 251.0*. F. IA:* '5?. SEP320. 1 0° ION. 3AD. N2G. 606. ACT 7G. 10 22.. 21?. 2A5. 25. 263. 302. 323. 135. IGO. 387. 421.NON. 7. 270. 31. 2G. 2NS. 300. G32. 663.370. 470.NOV 317. 24. INq. 20c.1. 60 45. VON.X5 j.VIn 7. 3p,. N. S. 13 7. 10.%. 3 25A. 260. 30*. 15. lA. 306. NN. 

GEC 375. 1711. 70'. 2ma 786 30. "G. 31'. AS'. 0g3. GOD. 571. LAS. DEC 130. 20. 27. A. S3. 01. 70. 03. 12o i1s5 IGA. 165. 25. 262. 
ANN 2212. 1736 . I 0qZ5. 1411. 21n%?. ;t77. 2198. 2276. 7147. 7410. 7A05. 2032. 2736. 
 ANN. 2661. 2774. 7144. 2-99. 2S5 7537. 20105. 2661. 2?70 2760. 260. 2657. "Sq. 3044. 

PAPAYETCPS FO 1500* 1iSTN3NU$IOM PANANETEPS rap 6006 nIISTNIRJTIC%
 
ANkTM JA4 f.0 A A "P ,61 JUN JU. AUG %rP OCT NOV DEC ANN 
 NMNT" JaN Fr MA0 APR NAY JUN JUL AUG SEP OC NOV DEC ANN 

LANIInA .i .30''1N 3 G1 .fr n.1N• .6l 2 113 oti1 .0 1*61DA 3 t on7% LAVOA .I0G . .027 1r .r1oS.6G 3.03 .0? .02 .s .01 0 .00 . 03 .013 -05s3.1' 1.GA 5.02 .00 *'1 *2G 1.n0 15.60 30.7a A.50 52.3a A *?0 *G3 3.7LNGAN -.3 -. r -. .3 
6.06 35.01 G.1. So.$ 6.37 06.3 157 7.51 2.001%S0.-2.0 3.1 3.0 -* 1. 21.3 5.? 337 LA&I 3.3 i*l 0.5 1.2 25.2 5.6 6.0is.5 q.3 26.1 24.0 7.4 .0 57.6 

* NN1C!PIT6T305 0 5 . ALL'VAo TH Tri6 RI NOY. D1OGT1.UVO * PRECIPITATION F00 NOwTI OR OANI5 NORM6ALLY DISRVIBUTED66R0 PSA.- TF.G 'lNOrE o GAPA PapapOIrp% UADEF4[G! 

T 
TAGLE 2.10 PP CRITAT'TA FOR 'IVRN POGPABRLITV LEVELS USING A GONN&DISOIUION. IN f. 1ABLF 7.3? P3CRPNIATTIO FOP "SOFv PnONASILTIV LEVELS USING A GAMNA OISTRIBUTION. RN PIN.
 

5TATION ";:I LA 3rUP!4 NAOITNo 5. NO. 1043? STATION NANS AGUJIAS CALDO&S SIR. b0. 0703LAT. 1 10aL11NG. 77 N. FLrv. Iona. TEAR' OF IA 5 LIV. % 1. LONG. 7% 2?. (L[EV. 10. TEAR0 Or DATA 7 
PAOANILR V 5. in. 63. 75. 0o. 0o. 5. N0. 30. 75. 20. ID. S. P0ONRAGLRTV %S. or. No. 75. 70. 90. S0. N0. I0. 25. 20. t0. S.
 
0N3 CAN 
 Pa3CipivATilON Kn010 PEA PRUCRPITATCN 

JAN 330 00. 731.Y*. A'. I0. 39.60. 113. 315. 12. ISO. 17. 12. JAN 2q. 0.n. 
 1. 2. 3. S. I0. 17. 26. 36. 46.FEN 0n. 2o . 1 . 01. Go.A 60. 11.116.01.r . 53. G I. 127., :. 350. 303. FEG G 7. :. 32 21. 5. 3MAp 35. ,5. *'. 33. 32' I32.32 * 3. I60 000. 10. 220. 
3 . .SO 62. ? : 7. 90. 133. 1"?S 063.I05.

ANN 300. IA.. 1'. 3go. 1' 4. 1 7?. 376. I370. I. 10. 30. 00. '1. 
2I0. 53. ON. 71. 01. 67. 05. 302. lOG. 136. I323 2 * 1. 15220. APO 377. lAO. I4%. 01? 303. 36. 170. 375. to?. 10. 193. 107. 306.2 6.1A6 105. It. 120. 135. IAI. 300. I5. I-. 1?. 066. 1-". A 2. 223. 2l0 061 233. 05. 000. 10h 363. 20.
JILA? 1501. 62. 00. 63. 0. 05. l1~G* 322. 377. OGI. 35S. 375. ?T. JUN 

316 
NT. 

01. 222. 200. 250. 323.
111 A1a. 277. 36S. 
. 20. ... .. 3. 3 7. 0. N. ,0. 2. , 

35?. 3UZ* 121. 15. 1. lAS. 182. 102. 10G% 7?. 29..7 3 3. UL 31. '7. %?. 53. &0. 07.4UG !n: 0. 1. 2: . 63. 5. 312. 13,. . Ill. 3.3.3 2. %?. ?a 17. N. P I.1 sUr 111 O.0SEP . 2. 5. 03 3?. 2 '2. 0G. 
0 O. 0. 1011 322. INN.'1:. 361. 10. 23'. 237. 31303. 63. ON 023. 11. 205. SE 17%. 121. 137. S 15 373.I85* I5. 5?. 363.OC 23. I . .I "2. " N . 2.1 7 61. 2 . 0??. *30. 

191. 190. 2 236. 232.T AOO. 0. 73. 1z. 12. 102. 20. 23'. 233. 2?0. 261. 27G. 2 2. 326. IS?.0E1 IA?. 

tO NO':.0.11. 1. 1 7 1. 1 ? . I ? .v Il l 0.31. 21.22Ms . Z .? A o'* A Nl •3 31 1 0V 7 2 12T' 240.57 11. 612 N n3?.033. * NOV 22 0.qe 115 i 5 o I~ ~ * ? 0 3 0 . 2 T "I5 3 %8 3 9 6OEC 14G6. 32-. 303. iS?. I0. 370. 1o. 3 1.N1 S 5. 3260. 366. 200210 . ?&1. 27. S-5 aG. 36192. 2n. '17. 27. 212. 255. 27. DEC ql. 20. 1.. S . 50. 02. 72. a1. 95. 10. 13i. 127. 3M6. 12. 
4%% 1710. ly?5. 1'79. 150. I bt7. 155-. S0il. 17. I0S. 131. IRS&. 2033. 703. 735. Ao 3707. 1ST. 13%7. 1071. 3201. 1066. lOS. 0724. 31404. 16o. 0SA4. 22. 20s. 223. 

PAN A IFS FON Ga A 1TSTNUTOIAk PA6NlETES O GANA-i 11RV04U1305 

P5413H JAN 110 .4. i PT 5a JUN JUL AUG SEP Gt AOV DEC Asw "0l1l JAN 038 NAS AP "of1 JUN JUL AUG SEP acl NOV DEC ANN 

LOOPS .072 .r1? .'A7 .i .31r .3o0 ol o?. 011 .01N .011 .s0 .025 LAMAR *0R0 .02 117 .730 010 .36 .02 .0a7 .llO .055 0S *OrO .017.5 '.1 1 5.11S7.*0 l?.I 10 .1 5 .1I 1.7 05.. F 331 1*;7 .7 ,S NLWA 1 5.7 3.0 1 7. 6 33.4 
.0 .0? 17.1 5 51 1z.03 2.71 2.? 78.3s 13.1 S.61 3.66 30. 0.6 .0 .0 . 0. 0.0 35. %;.6 LAGAM .6 -. 0 l. I0.7 5.% 56 .% .4 57.1 70.4 6.2 1.4 72.6 

" rClIlR ,311s 313W 5IAN011 
H
tp 106 4.NA&LLY 1I'T5005U1rV C11INftr FP015 531O-MALLV 
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TABLE T.13 POCCIPEtATTON FO0 VT3r PIOBABILITY LEVELS USTXS A BG£ A DST013UT0a*. to R. '&OLE 7.15 PWTC1PTITTTO FOR GIVEN PIDIAOSILtT LEVELS UI5 A GANN&OSTRIBUTION. IN mn. .0. 
ST•T][O me.C CL 'bLrG. ANTtOTUIA SEA. No. mOleS SAIM RlEP AORTATO AMTIOL38 EP. M. oarsLAT. Z 17. LONG. 5 37. CLEW. IMB. WEARS OF DATA 10 LAT. 6 71 LONG. IS 35. CLCV. 240. YEARS 0FJ78 1o
 

PROWOIII T 15. -in. s0. 75. 70. 60. 50. 
 a. 30. vs. 20. to. 9. PROSQ ILI TT Is. In. ED. 73. 70. a£0. sD. 0. 30. 2S. 20. 1. 5. 
WORTH -RE&% "CCI*ITAttoo WR4T11 "cad 
 PRECIPITATION 

JA .c* e. I• Iq* . 2* 3* 3J* * 6 3£.* 2. 1. 35. 303. Jaw 5z. 1. tO.FEW 0 . 42. 1. 1. * 
31. 19. 22. 7 'S. *2. sr. ST. go. as. 10*.37*. AS-. 3. 3. 3. 92. 31. 128. !a. 7R 4,.70. . 3 24.P O. 30. .. S. 6. 001. .32. 0 .O. . 3. 

3. . 19. as. 95 . 107. 333. 3 77
APR T70. N0. 53. Its. 17. 33 347. 12. T79. 197. 702. 271. 297. 

3 . 71. 31. 9a. 300. 
72. APR 166. 89. 9. 318. 1275 132. R£7 17*. Is.RAT 1.3 372. 1'1. IRS. 221. k Is$. 190: 230. 91.2277. 3 2115. 23T: 295. 21£. 778. 1 31*. "AT re-. 37. 162. 138. 150. 1s7. 230.11.*S. 31. 23. 737. 72. 211. 21. 218 32 .72. 75• 85. 57. 130. 123. 1.te1. 190. JUNJUN R.*91. 53. X::,0: 

... .5. 238. 132. 4. 87. l03. 12?. 138.120. 72-3.USL 1o..In.. 1O83 15 3S•• 
S1. 79. 9. 1. 7.'35. 12.27 : Ill. * 173 3 177 S 2I2.. inUL J7*. 1000.3•it. 1DO. 121. 3*2.AUG 1. s,• e.* ai. os. 

150. I5?* ,75 41•318. 1363 1. 228. 213.55. 113£. 33?. 125.7 3*. 3S• . 3510. 3£. 230..13. AUG .2. 7! . 19 2.53. 101. 107. 121. 135S 150. 117. 377. las. 23. 221.p 613. t 2 .. 31 1i. 367. 12 335. I1I. 701. 22S. 2*6. SEP 18m. 11s.OCT I -. 113. 3?'. ,35.2, 1. 33 IN 1 7* 91. 
1.• s5. 158.ISS. 13. 373. 379. ia?. 15. 200. 201. 222.38. 223. 2.*1. 278. 229. OCT 171. 307 120. 137. ,* :1•. 351. 71.Ol 30.G 5. 3In?.322. 11 13 OS. 387.. 01. 0S 218. 2* 2' 1.. I£ 368. 1 . 1. 213. 2O3oECC 30. 33 6£7. 7 8.3. ,07 3 

*03 138. 77. 4* 12• 133. 133. 32*. 13*. 13*. 113. 393.50. %1 16£. 173 . 212.2. . t* 25 l3i. 1£76. DEC 91. 25. 18. 51. 57. £2. 73. 8*. 9?. 33. 120. 130. 310. 37. 
ASS 371. ties. 3 . 35 ,37. 132. 15*I350. I3.2. ,194. 173*. 1779. tqot. ?MG3. AU 5909. 1702. 1280. I18. 1939. 19RS. 3323. 185. 190. 122. 1763. 1309. 1934. 20*1.
 

PARAMETERS FOR &AMA '1JTRIAUT104 

PA3NA[T[r2 FOR 11mA oISTRToUTIOo
 

*0N1T JAN 7CS -AP ART ..Y JUL
Juts AUG SEP OCT mT DEC ANN NONTH JiM F APR RAT JUN718 AP JUL AUG SEP OCT ROT DEC Als
 
LA*3A .319* .5311 .33351 .1.3l .*33 .381 .011 .•33 .10 
 .07 .033 .0*13 .025 LA mA .0*2 .32G .07 .032 .0401 -35 .01 .42.0l 2.61 *._• 2. 8 . OS0 .030.038 .02A.7 32.53 *.82 7.S5 6.77 13.15 1.19 33.03 3.8 39•*2 P .77 3.1L OAR .53 .4 2.1 Z.5 i1s. 2.5 7.7 6.1 70. 

3.1S 8.69 38.2 %.5S 1.1 53.97 33.11 13.90 11.0* 3.S1 38.9816.0 20.1 .7 0. L WAR -. 1 .1 1.4 9.9 3*.1 2.1 S.3 4.7 21.9 23.2 S.2 3.2 t02.$ 
* P*CCTP:*ATIO3 WORTH (PKll TEAR IS NOQRALLYDISTRIBUTED PRCCvIITTIO FOR WORTH O R If s MRALLY DISTRIBUTED 

ANKA PARAIRETEWSUNOEFImED 
Sam"* PARAWETER UROC7IRI. 

TOSLE 7.1% PwCI8ITRTTTC% FOR r13 P.OB&SILTTv LEVELS USING A, SAM& DITRIBUTI0N IN NoI. TABLE ?7I PPFCIPITATION F0R 01VE PRO$IBILITT LEVELS USING A 0A81A DISTRIBUT 0N. 3N No. 
SAT O* A -C T3LTY " 8301003l3 SE8. No. 303 e33 1TTI0 Nm 4RE GUA ALUPE ANTIDAUIA SE. m.LAT . LONG. 7%31. CLEW. 13S39 YEARS 0r DATA 4 T O:.7S1 :E.ZISYAS FDT 3036*1PO3APTLIT 93. 50. 3. ?9. 70. &0. s0. o. 10. S. 20. tO. S. P3ONATLIT 5. 0. 80. 7. 70. 1 0 . so' 0 30. 75. 20. P0. S.
 

NONTN REAR 
 PRECIPI1ATION "OwlH "EAN 
 PRECIPITATION 
JAR 94. 32. 1 . 23. 7. 20. 3 . *1. S . 10. S. 72. . 08. Am .13 J 9 . 1. 27. 0. 1*. #. 13i 233. S3. 12.R . s: 3. 3. 1. 2?. 3T. 1 2. 15. 2*7..1: 1.1: 8 12 0. .303. '*3: 33F[pRaP : S. 7. IT. 17: 2 11 23. 29. 3£., 87 0. . I 30. 36. *2. 55. 61. 86. 107. I. 131. 81. 226.*. 53 599 1 6. 7. 107. AR 2. 36. *8. 1S. 73. 0. I.Apo 13*. S*. £9.S 110. 127. 1 7. IS . 37T. 713. 251.*.&a .* . 137. 12 6. 3 . 3,5 . 18. t3 . 713. 29*. A -* 3 •0.387. 213.AT IS0. 9. 33n*. 32. it.3 3*. . 13. R 2028 

. ?s. 269. 278. 3 17. 330. 35£. 387. 0*. 25. 1 1. S 1.0 285. RAT *71.JUN 325. 33. 35. F.. 71 71. 93. 105. 327.I3* t 
130. 37*. kOs. *37. 42. q39. *61. %p5g. 133 S23. 538. 177. £31.6o . ,IS. 28. 21. JUN 371. 211. 330. 29. 25. 309. 317. 315.JU3 35*. *26. S. 31T. S27. SaO.32. 33. *. 55. 11. 73. R 05.1.4. 1. 230.9. 3UG Y1a. JUL 377. 213. 2*1. 333. S. 335. 31*. 373. 392. *32. 2*. *38. 75. SO.1337. 1. 70,. 237. 232. 13. 210. 371.SEP 1*2. o. IV. 333. 116 121. 1t0. 135. 18. 3s5. 3 13. 1 9. 01. 337. 

37. 18. 02. *71. 133. 
5EPDCT 3*5. 333. 11*. 133. 1*. 153. 3,1. 3833. 15. 231U. 2,. 229. 298. 23*o OCT 7. 21 

188. 2,3. 
*. 

2*9. 264 277. .2. 327. 333. 382. 39. 31. 7 12 
Now 121. 53. 6. 7*. 39. 51. ,3,. . 3*. 3. 38 . *05. 435. *38. 380. 4*1. 551. 191.136. ,2•. 1. 1. ,, • 'N. 1 11 35.NOV 211 6. 20. 237.DEC 3. 1* 237. 213. 275. 33. 337. 333. 378. *1,.23. 3. 13. 30. *5. 55. 10. 8*. 9?. 302. 130. 357. DEC 322. *1. 33. 7*. 83. 88. 300. 113. 127. 14*. 113. 161. 191. 221.
ak 1317. -P. In. ,In?3. 3177. 313, . 123 . 12 9. 137. 13* . 3 %7. 3936. 173. 3788. AS 333 . 2513. 2739. 2 C . 2579. 30 7. 3172. 3292. 3 15. 3510. 3627. 3733. 359 6. 16 . 

PARAMETERS I03F CAA ISTRIOUT13, 
ARPCA-W&TERS 0 Gitgl 0ISTRT8UTO1 

MlONTH JAN r7q eA. APR RAT JUN JUL UG SEP Oct ROY DEC Aul WORTH JAR FE[ 8 a*6 R AT JUN JUL AUG SEP OCT 40o EC ANN 
LAR: A .0as 35 C,62 Uq .02nI . .01 8 . % .075 .30 S .109 .0 1 .-10* .03 3 .018 LARIRA ;01.3 •3 ,? .077 . 3 1 a075 .S 3.2* *,5 2.1 9.S Ce .0•12.9* 3.32 8.77 3.7* . 15 l 20 .032 .031 .0*0 .01*35.S3 1.21 5.43 2.27 2*.01 
LRAR 3.31 ,.52 3.2 3q0.*0 35.34 10.59 21.08 6.20 10.92 17.00 10.03 *.81 *7.32.3 -. 1 -. 3 3.3 30.3 .7 . 1 3.7 3. .1 3. LOGAN -12 -7. .31 3.7 85. 15.1 58. 3 S.1 39.9 30.7 12.9 2.913.2 

1OECTPT:T.1oPr7cR2%TO 
 Yfre IS3 jONALLY 01373180703 * PR[CI"7TLTIOm 70 PONT" OR TEA I5 NORRALLT DISTRIBUTED
ARIF& PA AREPS U*OEFZR1.0 :-- G83 PAR8 NEICV URCDFIMCI 



TABLE 1.7 PfCt1*17Tf17I r0 1'3vr1 02013ABILIT LEVELS US1NG A GAMMA 01T)5 7 0I-TION,IN PIN. T3AKE ?.11 PrCIPtA1 rOP 7*riI POO1AMIL1TI L(V[L% USING A Games K3679*U0N3. to AM. 

%?lto% "set n|MC2 cata, ANIOQUA SEP. NO. 40S STAT0N NAME AI3 Aq1OQIA %to3. 30. 0C9V
 

LIT. * it 3,n*. 74 37. CL[V. Iowa3. TARS O 0AT& LAT. LONG. [LIV. Y5EAR IL3 1* 31 SO. 2*5. 01 DT1 

PR0qA|L[tv 9. 9n S.0. ?-. 7n. r . 5sc. *. 1. 21. 20. to. S. Pv70*3*3.Lt7 INS. 9n. *0. 7S. 70. %11. SG*. 0. 1. 21. 20. 30. S. 

MONTH "CAN PRECIPzTATzION (3033 *13A" 
 *VCIPITATI0 

Jo3e * 77. 9. *. 7. 17. 7. F. 3. 3. I ng. .. *4. 166. 4U. M. 3S. 22. 38. %1.3. iN S. 1. 10. 7. o. Is. t0?. 126.119 933 2.S *33. : 7. %1. sA. 1q. It: 9*1:. 309. 12. 13.° 9. 3* . 21. 3. ?. *. S1. *. F0. II3. Ia. 130. 12*. ISO.'*01 13*1. 37. 91. 3337. 31 . 118. 179. 319. I0. l12* 319. 31. 1399 71*. M33 93. *1 . II. 3*. *1. 72. 79. 17. SS. 101. 3oq 1.14. 133. 1%::
A3 266. 1703. 205. 72*1. 2-1. 231. 210. 7*2. 27. ta*. 2q?. 10*. 33D. 312. 3*P 10. .S*o. 3I. 3IR: 13. 1.1: 310. 33. 71 . 221. 2* 2*0. 31. 
pea 27%. 717. 7 1. 21. 2.7. ?S1. 21*. 21*. 231 21. (131. 130. 1I3. IA*. 3*? 233. 323. 117. 315. 31*. 37*. I*9. 201. 23*. 21*. 221. 717. 2*3 316.333. 3*33. 1S:
JU* 19. 311. p*. IS2. 33.3*.1351 M 
 1. 237. ?. 23q. 71. U1 323. *1. %q. 71. IS. 74*. 13. 32. 1. .141. IO. 311. 1*. 210.JUL *?? 91. 1. 371. 1.7..*1* 3* 399. 2333 222. 2A 210. JU. 123. o*7 1.oR ? R3. *. 10. ".I 111. 1*2. 152. 13. 19* 222.*. 

333 I1*. 71. 339. 377. 3* .* 133*316. 17 .3*43. 7n I. 231. 2*. 279. lU 33* $.**. 1*. 1h 73. 93. 3315. 373. 339. 30. 3*2. 399. 232. 

.*3 1 377. 3. 277
137 713. 3 :3I*.33* 
 717.21 Is3.711. 23.. 1*5 70*. 13. 311. a3*. 91. 1411. 77. 330. 1** 119. 393. 20. 21. 2* 21. 
OCT 2.R9. 2*7. 7331. X *. 21. Z272.a. ?So. 0 3IF. '2. 3*3* %a0 O 23 33* 1Nov* 71. 13. 3161. 31.S 392. 199. 23,1. 771. 19. 

1. 13 1. 31. 233. 213. 712. 213. 21. 31S. 34*.71*. 20,p. 772. 299. 122. ** 373 99.o0C St. 333. 123. 147. 171. 21. 
" 13 31 31?. 333, 1*. 31. 133': * 2. 23. ,113. 91. 37 11. 3F.. 3T. 392. 7*2. 21. 211
DC ,I. * *3s. 11 97 31. 10. 227.
96: 66. 1 333.121. I1*. 195. 


*09e 27*. 1*3. 117*. 2n3?. 7.U 2?3130. 223& 71*. 7ii. ?%is. ?.7. 7102. 71*2*.7711. 01. 142. 3111. 1319. 18. 1 1A. 1533. IAf. 121. 3671. 1721. ISO. 1*. 1ss. 192S.
 

PA*377*% rav3 ao l 1BUf30*33w7 PARA[Tr71 107 GAW"- 33313PIRU1i04 

We*734 rai* A.* *77se T JU737 **v JUL AUG %rP Oct kCA DEC &Wm "*3N3T J3A 11 338. APR IAT JUN JUL AUG SIP OCT NOV DEC Ali" 

LAI a3* .111 f*ql .309 .31 .114? .01 *o2 *CF. .161 .07* .0* .03 3.1*3* .010 .331 .339 .33 *39 *3 *1 .033 *1 .0*1 *1 .031 .31
.71 .%. I .I* I 7.91 f 3* q Is.*. 1.q 9 i s* a i$*3 39.733 9.*7 19.02 7 3.** 7.*S . s 37 I .71 1.131 7 T . 0.7 1.1?% 1.S1* 33.s 3.31 92.163.3 I .% .7 3 . f. 7.4 1.* 7L* ;.1 ;8.3 7:'. 1%1* 17.0 3I* 2%%*. L* -. 3 .3 *.1 1 1 39.3 . 3.1 1.3 7. 12.* 1.1 1.6 111.1 

•~ ~ IN J t jIIIrXtoTIkU[[8I SIL ".. OOP~fIlT.11"10" O"k'lG1Y oI I 10 0O1NALLY DISTRIBUTED 

TABqLE 7.1% WDrCIV|IVTV% FrP ciVym POORAII|V L[VtELS USING A GANN&lDISTIBIONV|, IN 0111. IRLE v.z0 POrciPftto"I roe lvrat PROI0ILtIT LEVELS USING A DARPA DISTRIBIUTION. IN MR.l 

*TA I ON $ t *0lV TL L S I UT3IOG U* L . 3 7 T 1 1o N j-! L A * O S C . 4307 1 0 1 1 1 

NG. %F
LaY* 31. 0A3 1D!1I 772.* EAR or.6 70 LOT. 1 IS 0*. 1S Z6. CLiV. 21. 71A*5 01 0373 30 

P3IO*13 *I 933. 7%. 73.. Co. S0. *0. 30. 7s. 20. 10. 1. P*AP13V 95. int. *0. 71. 10. a0.q%. No. 
 SO. o*. 30. 21S. 20. 3. S. 

-ll[ INOI N I PRECIPITATIO MONTHg "Tom PNrcIPZTAI IOM 

J.3 1*. . . 31. 17 39. 21. 3In. I*. *.q. 1*: 73.: 1: is" St. R. 37. 73. 71. 2 1. 1 7. 1. 1. 77. 103.12. 121.
11* 13. * q* 31. 7 1.. 31*1 1*. 7'. 32. 9* 3933. 37.7 1 1** 1. 1o. 22 7* 333. 3*. *. 51. 1 17 1.1* 110 IS.AN* 7*. 11. * 1. 17. 41. . 301. 32*.lh *9. 11. 3*2. 
 7il 9 * 11. 1 . 1* 11. e* 92. 302. 0*. 1 . 3. 3*9.3* 1.Z '!*. 133. 323. .,' 1:X. 11S. 3*.. 31'.7. X 0*. 3 7. . 1 1 *. 373. 19*. 730. '71. 2*1. 211.29
737 3*1. 933. 3331. 371+. 31. 31. 1*. 31. 1933. 73l. 71 732. 2*7. 2a*. &-a Zip. 331. 311. 130. 1*7. lie. 212. 271. 713. 217. 261. 770. 293. 339.
NOV 1.* 1S.. 4* 1*. 73. Al. 3337. 11-. 3133. 3*2. 37. 71. JAV 311. t*1 19 11. A1. 92.l 

:
3 1. 7. 17.. .
 151. ?*7. 17
3*0. 31:1.


333. 
1* Ins. II. 3. T. " 31. 1733. 33*. 317. 377. 331. Is7. 231. 239. 

;U* 1. 13.4. s9. 3*.1 7. 13$. 331. 1. 37. 3*4.17 . 1* 
33. 373. 3.33. 32. It, 3I3.I37 IUL 31*. 3*.201. t*o. . 33'. 13. 31. 3. 373. 3*3. IS?. 12*. 1*. 12.OCTl 317. 7*. 31. 3733. II77. 31*. I**. 31. 371. 

290. 26.
13. 773. '30. 7A1. 261 Ot

OC 17. 
733 337. 311. 317. 313. 3*3 171. 722. 22. 292.31. l'7. 97 133. 317. 371. 1*. 31 *. * . 3333. 233. 297. 90* 311. 3 1 11G. 17*. 331. 31. 

2. 237. 390. 32.310 11. 397. 20. 233. 2*1. 77. 
O-C 93. 77. . in . 13. I1. *.. 17. 3 30 339 39.19.?2 10* 31.? It&. 11. 17. 73. 31.21. 5 19.:331. 7. 3311. 36*. 1*.
 

*33 3371. 1331. 3333. till. 171 I2. 3333q. 113.. 111.2. 117G. I13. Ise$. 111. 1*7. *T33 3113. 12-1. 33'1 less. 31 7. 3113. 3-. 1713. 315*. 193*. 13. 111*. 2311. 2293. 

a"  
.041O 1 -14 a re y.,.*ap P .91v JUNg JUL AUG stp Oct Nov IDEC &"N VIT. is% Tra -~i spa "I, JUN JUL AU* rp OCT ow OD Als 
*0*734 .3s 1*~7 *7 *7 S3 .33 u 3 ~ 3 C 333 L7*7* Di%* n-7 Go8 53 3 n 04 .03 .ry. nSO 4 1132 333 11 3s .0CC 


IF3* .3 .I3 71.71 .32 3 .01 0* Un7 .3367 .0*477 .0;23*.3"30
1,.9 I.3w 1.37 31.,7 7.97 33 .1 30. I333.&I* .z3 .3 11 .0* 33 0* 02.37.70 7.07 1.33 31.332 9.37 1. 11 1.2 3.3* 7 3.270 3.1' 3.3 3.33 39.17O *.21 1.3 1.* 7.7* 11.2n 3.03 9.32 29.30LUG&03
" 
 *O - 1 31.2 *.* . . 7 . . 1 D1.3 3 .1 3 r33. 3N331* -*. -. 0 1.3I 3*.? I.* 7.3 Z82.9 1.1 3.3 1.31 I. . * 
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3 A SA84 OT53I3Ulto04 36 MIR. TAPLE 7.23 PRECIPITATION FOR GIVEN PROBABILITY LEVELS USING A SAUMA DISTRIBUTI0N. ZN R. INTABLE 7.71 PPrCIPIATTOm FOR GIVEN PROBABILITY L(ELS U5NG 

STATIO KA-E LA SEVEI AMTTOOIA SER. no. 4632 STATION RAPE EL 04USCAL ANTI0OUIA STE. mo. %l0
 

LAT. I3S.L.036. 3S . FLEV. 2712. TEARS 0r DATA IC LAT. S 1, LONG. 7' 26. LE. 2310. TEARS or DATA 10
 

PROBAgILIT? v5. to. go. 75. 70. go. 50. D. 10. 7S. 20. I0. 5. PRORABILIT 95. 93. 00. 75. 70. 60. SO. 0. 30. 75. 20. 10. 5. 

MONTH PEAM PRECIPITATI 
ON 

MOUTH MEA PRCIP3TAITtO 

JA: 55. 10. 15. 23. 27. 30. 33. 46. S. 67. 71. as. 107. 131. JAN 71. 77. 2q. 36. 43. 17. 55. 66. 73. 0. 91. I5. 021. 17. 

&s. £2. £7. 27. 30. ISa35... as. 5. 1214. I1. ITS o1. 30. Is. 2Z. 36. 25. SI. as. 8o. 59. Il. 326. I05. 230. 
8A5 £08. 36. . 62. 65. 76. 67. 5. I1. 12. £36. 350. 12. 212. i1 12. 75. 62* 61 * 5 . £0. 110. 11•. 323. 327. £22. 1II. 355. 

APR 172. 66. 66. 16. 127. 035. 150. 360. 180. 355. 20* 222. 216. 267. APR 365. £11. II?. 160. £65. 110. 17. A?. 15. 305. 20. 23. 2s3. Ts. 
861 201. 26S. 1SS. 170. 15.. . 23o- 2£,. 27. 231O.2-.9 5 RAT 2. 1*. 01. 3. 36* 206. 220. 236. 23.. 27£. 2.2. 25. u.. 357. 
Juw £70. a,. 60. 11. 82. as. tO*. 33. 126. £3. 0o33. 363. £1. 236. 8Jim 13. a'. 16* 123. 130. 166. 157. 37i. 7. 157 . 207. 23. 253.116. 1
JUN 025. 13 6'. 15. 65. iI* II?. £67. 220 £55. ?4. 12. 15 1. 263. 226.62. £05. 131. IS. 316. JUL 66. 8. 107. 13S. 130. leg. 1 IA?. ISA. * 20.n 22 

1?. 021. 136. 351. 1a3. 0.5 18. 1 
£66. 161. AUG 1. 135. 160. 365. 363. 172. 277.it I2n. 53. 61. 16. Al. 53. 303. 332. 326. 138. 155. 20. 365. 321. 16. 

ScP 162. £05. £26. £66. £10. 313. 360. 200. 22%. 26A SEWL6P. 136. 1A1. 165. 16. 62. 02 . 6. 200. 6. 2I7. 227. 
OCT 703. 1S1. Ii1. ss. so0. 16a. £32. 367. 22. 2 3.8.16. CC 2. 170. IS?. 056. 302 28o 217. 227. 236. 267. 253. 250. 27$. 218. 
lo 1A?. 331. 326. 065. 153. £57. Ill. 316. 010 702. 206. 218° 260. 160. 60? I8* III. 036. Ni: £52. 164. 20. 20. 210 23. 27. 330.1IZ. £65. 
O[C 303. 3. I'l. 1. : 1 a. 7. 6 2: 1.. 3 .0. 06C1 'N 'n I3l' 1 7. 1 0 125. 3N1. IS3. 260. 206. 21S 

A~l !11. 106. 110. 3663. 3560. 3613* 3655 £78* 3 31 O 151 I Tl * 1. 12. 53 . £856.1 115. 20?. 201. 72 2'n3.3730. £676. 126. 01 21362. 0 13. 3 2021 * 

PA6APCTC6S 606 GA83SA TTSIIIIUT N PA6APIE S FO GAWlA DI5TRIUTION 

N63H JAN6 9S "I- APi mAy JUN JUL AUG SEP OCT lov DC Auk MONTH i063 FIB PAR APR "AV JUN JUL AUG SEP OCT NO 0EC AMN 

*31 o1.6 .31 .0 6. .065 
Li6666 .07' .032 .S .Dll .166 .Dl .06 .1056 .371 .056 .05 .036 .332 LIRPA .066 .31 • .036 11 7 .3S1 .03 .3 

55 2. 35.6 7 .03 
LNAk .0 *b 0.7 1.6 '1.2 1.5 .? 5.S 16". 36.013.5 1.6 036.1 LNGAM I.z -*1 11.1 166 22.3 30.3 6.0 63.2 06.3 53.61 .6 1.1 213.7

7. 5 7. 5.23 6.6? 33.5' 13.63 07.26 1. 3.66 1.16 .0 33.65 02.52 5* 2.00 7.02 3.6 6 5.33 2.70 1 20.81 5.7 2 

606 * FO0 1EAR 

SA PA PA 6TO-s UIF INEP 


SoCFOIOATNOIlNTH II 13E 31% NRMALLY DISTRIBUTED Po[CIP£TSTIO1 OTH 0R IS NORMALLY DISTIBUTED 
Sam6A6 PA A IEEOC No6016to 

Im n. I ABLE 7.2 PPVCtITATTOR TO rI£VfW PROBABILITY LEVELS U5ING A CANN& DISTR30830N IN MR.TABLE 7.27 PP6CIPtTiTTON FOR 'IV[% PROSAM£LI3T LEVELS U5ING A GAPA DSRt7IAU110N 
53IOT0 NAi LAS NALPA 67100T 3 SE68 4. 11013STATION las LOS TWOICO AIO0ZA Sc,. 60. '1030 

LA?. 6 3. 6060. 15 2. CLCV* 220. SARS 0 D D LAT* 6 6. LONSo. 7 250 ILE.. 2220. TARS or DATA t0 

PROP810.310 %%. so. a0. 15. 70. 60. SO. %0. 3. 7S. 20. 30. S. PROBABILITY I5. 33. 80. 75. 70. 60. SO. 0. 30. 2 . 20. 10. S. 

MONTH "CAK PU6CPITAT3Ow MONTH MEAN PRECIPITATIN 

.36 II. 36. 26. 17. 63. 66. 6'. 755.633 30 31 132 170 205 J 5. 12. 17. 2. 26. 31. 26. 5.4 * 7. 77. 8. 137 
666 307. 06. 27. 62. 61. 56. 70. 85. 1P3. 11.253. 337. 63. 6CR 015. 6. 35. 30. 3I. 6. :1. 11. 1II. 1. 055.I 267."Il. AS. 3: 

MAR) £31. 62. II. £06. 33. 116. 026. 3s5. 3,5. 056. 367. 061. 1. 20?. An 110. S0. SI. 73. 75. Al. 59. 306. 337. 10. 137.1 16. 171. 194. 
?7S. 733. 25. AP I S* 103. 337. 16. 12 16 1. -. % 30. 231. 260. 286. 

AT 72q. 366. 163. 8. 368. 301. 22%. 263. 260. 782. 256. 307. 35. 375. 260- 113 1Sq 12. 17. 201. 217. 23. 21. 770. 251. 256. 2: 360. 
5. 20i 57. 1 80.7 38 160. 30". 207. 71. 236. 266. 33t. 30. 230. 

063. 3138. 0133. 201. 733. 263. J~l 030. 65. SR. 16. 86. 53. 305. 120. 121. 356e 312. 360. 236. 252. 

.306 363. 55. 733. 62. 10?. 11. 126. 367. 366. 353. 275. ?22 268O. 22 JIM. 317. 6. 56. 73. 41. 86. 302.* 137.0132. 131. 16?. 375. 213. ZIS. 
.J18 155. 36. 66. 00.* 136 123. 335. III. 

JUG . os:. 313. 18. 130. 362. 356. nA 1 231. 21. AUG 121. 62. 71. 67. 62. 56. 106. £15. 130. 362. 366. 1.* 163. 202.3036 4. £6 t8S:. 

S(P 213 13. 367. 0o12. 166. 311. 0I6. 58. 730. 223. 233. 235. 263. 286. SEP 10. 036. 1810 *67.053. 155. 10. la. 153. 306. 233. 211. 263. 260. 
OCT 210. 056. 37'. 16 3,5. 213. 226. 265. 26.. 77. 766. 1 333. 1U OCT 222. 133. 157 083. 358. 303. 2?. 222. 25. 2S8* 21.0255. 326.S7 
600 206. 320. 16. 1. 366. 116. I0 703. 236. 236. 266. 256. 260. 335. 40? 260. 10£.. 122. 06. 053. 1r61. £77. £53. 206. 728. 230. 751. 265 333. 
DCC 133. 67. 50 77. 16. 52. 1 3'. 17.3. 1 168. . 20. 2 1. 63. 503. 320. 13 . 360. I A? 233. 2. 

6A6 2067. 1l2. 3707 1 2. 656 . 16 10. 20. 273. 23. 3. 2501. 3a26. I66. 3530611. Is5 3650. 1 . 16 0. 360. 156. 2033. 2152. 26.36. I. 3653* 6 4I6 365. 3517. 

OCS~lT 006 4 T 2 .15TR£8UT10Nl PS 6 

06H4 J36 616 PAW API RAT JUl JUL A0. SAP OCT 60 OCC AqR NO 11:I3 6661 1A AP. RAT J:1 .3U. AUG SEP OCT 601 D2C iR 

3 2.07 3.68 £3.75 36.53 3.16 721 3.16 1.33 £6.66 £5.63 !13.6 6.27 14.36 6 2.63 3 1. . 9: 101 5.2213.36 1.53 5. .335.33 
LfAd .0 .. *3 2067 ?.?17 . 1. 3.5 13.3 301. ?T. 17.2 2.1 2'?*1 L 6 .2 1.1 I-SIR5I'3 6. 1.5 13. 5.0 3. 73.5 3..6 1.0 01.6 

64PAC3137?TT0 F60t 63TH 0' TEAl 15 406,0.LY OTSWIPUTED * P8EC313T6T301 506 606TH 06 1346 3 5 00ST51R03160 
"guy JAN8RTE6 rigUFOIR AT OD ATt6 664 6A PJS U0 AP£R AUE3 
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TAPLE '7.2SmP;CTIiTATT% TO* 'lVr PPCBABILiTV LEVELS USING A GAMIA OUSTIIIUTION, in M. TABLE 7.2? PPFCIPiT&TTON FOR rIVT#I PROBABILITY LEVELS USING & GAMMADISUIIUTION. IN HR. 
STATION RAR VAScONl ANTIOGUTA S.l 116101% SIATIN MA-E L& IICAP[IA AITiOOUIA SE1. NO. I1021LAT. G 17. LONG. 15 ??. FLEW. 2555. TALs or DaTA tO LILT. R %. LONG. 75 20. LIV. 715%. YTEARS Or DATA to 

PROAILIT? IS. NIn. go. 71. 70. fl. so. 
 .. 30. 7%. 20. to. S. PRONAPtLTIV IS. in. 50. I'S 70. o. So. on. 3D. 7s. 20. tO. S. 
mNOITM Pfau PQiCIPITATJO" LO4TH NEAN PRECIPITATION
 

JAR 70. 11. 1?. 27. 
 3. 21. A. 17. 70. S. RN. 1U1* 137. 171. JAN r *1 2.FIR I? 29. 2S 32. - IS.77. 22. I1. NI. 53. 5. 77. A . 31 N?. AS. 71. 78. 99. Ill.a. . 120. I11* iNS, iNN. 220"aR tot. 11. 7*. 77. 11t. 112. 171. 1I. 1SS. 173. Ias. 115. PI. 
FIN 70. 1A. 22. 33. 37. i. S. Al. 72. 85. 73. 102. 129. iAS. 

AP 717. %7. 1 It3. 
NA . I .. '.s. 3.71. N. 3. 1t?. i".. NoD.2 1 172. IN2.Il. 3.IS: 7 ,. 1'2. IS:7* 211. 727. 213. 252. 212. 0aP 17.2 Is. In. I3.NAT 1 1. 135. 17. 1It. 1,.1 .1 1.1. 0. 9o3:0. 3I1. 32S. a2.271. 317. IRA. 220. 277. ?7* 751. 71". iS. 303.3S0. 125. itt. 3G. 223.
NAT iNN. l1t. 12?. 177. 7. i1S. 227.JUN II. Ni. . I12.11t. 14 .1 3 . III. I1. 1I* 171. Ilt. 119. alI, JUN t1. 70. 271. SI?.92. In* 127. 1 5 NS. 157. 1i?. it7. 20S. Z15.J2 INS. NA. 17. 52. 227. 259. 255.I. 91. II. 13. 111, it. 17Iq.* 201. 25. 7iS. JU. 111. 77. 111. 13501iN* 5.. 157. It2. i2s. 222. 233. 22* 2S3. 2tS. 

AUG I?. %. * Ill. INN. lJD. 32. S1. S0.. 1U1 130. ta?. lI a07. 173. 11l. 22. 212.S!. . 11. 131. ITS. II. S2. A.tN . It0. 212. 
SFP III. ti0. tN i. 1 l. 15I. IA?. 1t. I,:. 710. 211. 730. 257. ?s. P to.OCT 211. U21..N* tIN INN. 177. 21?. 277. 71.* 

i I A a7 INN. 173. I2.1. 212 2.82?. 213.23. 2*1. 262. 22.771. 321. 3N?. 3I* iS. (CT 2IS. 13. 1p1. iN, iNN.SIlP 21. tin III. 172. III. II D. 20. 744. ? I. 328. 34i. 23?. 143. SO. NO 173. 13. 710. 221. 24N. i* 275. itt. uN. 31G.NI. RN. 11. 1i. 1131. li.t* I t. 733. 2 222. 26. i.
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PAIAP'TERS Too Gamm DISTRIBUTION 

PAAAIfTERS FtP GAIN& nISTRINUIIQN
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 rE -N A P Ispa "A JUN JUL AUG t p APC1 NOV 0. Ann MINi JAN IE "a. APt NAT JUN JUL 
 AUG SEP OCT NOV etC Ann 
LAPI .071 * *INI .L, .07, .031 .122IS .r1 ;": 0 .1,n .oN .022 .0,1 LAMMA .ll .03 1 *.77P 1.41 . 1.0% 1.1 11. 1.AI$ 3.N0 I.ill II.tA.1*it 11013.O NN.G1 

D~ll *ONS *I .Dll .1N7 .1119 .DNR .tnt .029P 7.1T 2.17 1.77 12.17 17.1. 75 &215.T 5.51 ]i*.9 ll..it i.7N 9. 11.553.1go.? S
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NO0V 221. 1I(+* IANl IA'?. 117. 17%. 7 217. 252. 7lit. 251. 712. 211.* 35. 277. Ti1. INI'. 301. 217.• E 12. IT II?. ial iii7. 317. 350n. 173. 13l. IT2. 55.I" IT 12t77. 7. 0. I. 151. 1.. I 110. 1AD. 212.* 12. 17. 17. 111. 17. Itt. SA. 
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1I LIT .7 -.1 .1 1.0 l.A 2.1 3.7 7.3 7. 1 2. 1 3 1 9. 3 .2 . 

F. C T TAT 1 N FO, 'ST .4 N Vr I 15 I V ALLT OiIT I UTI O * P:aCI ,ITN:Iilr A ,- T N C YTA: 1S L2 I 2I .TST 0UTN IiOR2:L 

GlMA X6APARETPS 1..- PAAT:E U2IIF.21T,
uN0rIi:R 1AU 

http:262.l.IN
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'TAPLE 7.13 PrCIPITTT0N FOR GIFT1 PROBASILITT LEVELLSUSING A G5M DISTROIUTION* In Pm 

STATION 0aC SELFI 
N 

Or U CALOSS SFR. NO. S1722 

LAT. - It- LONG. A 41. CLEV. 136U. TEARS OF DATA 5 

*ROAPILITv RS. 90. so. 7%. 70. G1a. Go. A0. 3o. I5. 20. to. S. 

PmpitH MEAq PQECIPZITATIOIN 

Jail i(1s. 31. s1* a '.SI 77. .s. s&. I205. 225. 233. 13. 173. 300. 
ISI:I.33. 5S. 10.. 75. *5. 5 2. 1 .3 1. 25. . :1. 

PARD 155. 2(125. 211. 25. 12.251. 13. 31.I~ 11. 277. 281. 151. 232. 25. 

*8* 22. 1225. 255. iII. 11'.. 253. I55. 731. 731. 255. 7+55. 212. 205. 335.Pa. 713. 335. 1I, us. 257. 1. 211. 727.15:. 72. 272. 2*5. '25. 357. 

J200 225D. 75. .7 10. I55. 232 8%.~ 723. 21. 275. 3001. 13. S?. 513..22UL 275. 51. 71. 5S. 1 1 R. &5250. 1:. I1%. 221. 275. 25* 305. 13.1. 22. . S. 
PAR IS. 20. I*. 55. 5. 17. 31. iUS. 232* 258. 15. 1. 235. 5. 
SEP 11%.2 5. 221'. 220. 177. 335 . 152. 17'. 18*. 1. 222. 233. 717.1EP 
OCT 252. t23. 1*5. 16s. 271. 27. I22. 23£. 712. .7 2 3212. 332. 352. 553. 
AT0 220. 135. 212 . 5.17l. 2 1': 722. . 75. 761&.2 7 . . 72.3OP 

JECi35. 31. 55. 25. 225. 225. 151. 11% 13l. 222. 252. 213. 3S1. 355. 

JL£ 215oo 12. 3557. 11. lir 2575. Z* 7121. 7755. 75rl. 2553. 2537. 743. 30IS. 
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4 TH -can PRECIPITATION 
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FS 1 17.25. 15. 7:. 6. 77. :.50 0.135.3.-. 3. 3D?. 2$. 

saP 222. 33. Il. 75. as. 52. 21.1 25ll. 278. 252. 151. 151. 355. 2'15. 

ai1 ?.? 21%. 11. 151. 151. 202. 222. 270. 2322. 250. 251. 25J3. 272. 227.say 725. 272. 15 110. 1g.*isS . 133. 2.. 22S. 751. 235. 251. 30. 33. 
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5.1 52.3 25.3 

JUt) 
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0. 

Sta. 53. 50523CF1 DA1A 5 
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PATJPM 

JU2.5LI 

SEP 
OCT 
ST'SDE? 

PEth 

22 

51."S8235. 
2I. 

73S*Il1. 

132.235. 

252. 
'*1. 
251.252. 

1. 5 . 27. 15. 

5. 21. 2. 71.S0. 5. . 7.i 
.1. 2721. 1. 247. 

254. 21%. Il1. 15%*1. 7A 21. 22a. 

2. '3. 52. £1.1'. 55. •7. 

5. 7n. 5£. IfS. 
110. 257. I12. 173. 
22. 35 50* 122.5 . 57. 5 I'a. 

57. 

35.3.a 
1St. 

721*273.JU5. 

70.21.. 

225 
285. 
73.07. 

Pr2ECIP2TAT10S 

55. 7?. iS. 275. 255. 21*. 

55. 15 25. 11%. 132. 235.'7.: I. I22. 237. 30. 255. 
1S. 721). 727. 753. 22.2. 71S. 

225. 235. 755. 22.7. 777. 21*.l51. 252. 725. 235.AUG. a. 

Ri 2S. 21 2.27.I i|1 1122.4.223. 121. 1s. 251. 273. 23%. 

25l. 213. 237l. 27C. 738 210. 
20? "7S '5' 71C* 235 325. 
55 212. 15%. 215. 257. '22.11. 22. 1S 1. 2? 372. O12. 

731. 303. 

7201. ?l1.31%. 25*. 
13. 321. 

'15. 157.'30. 

1 25.726. 251. 

121. '16. 
311. 512. 
731. 33£.711. 

J22. 

5022T2 

JIN 

FESPAR 
aPP 

sAt"S.02. 

.12.15. AUG 

SEP 
OCT 
538OEC 

REtAH 

50. 

71.12. 
173. 

270.al. 

a.10. 

225 
7301 
252.252. 

8. 

25.23. 
2l22. 

30. 

25I.25.Z7. 

1. 
2221. 
9?.30. 

25. 

22.IS. 
'l. 

55. 

'0.7;. 

75 
I?. 
10305. 

2£. 52. 

32.1*S. 01. 
IS. I2G. 

15. lh.10. 

322. 35.Z5. 33.14. 

53. 53. 
231. 270. 
225. 132.20?. 230. 

3?. 

52.G7. 
272. 

53.77. 

31.?. 

12. 
283. 
252.12?. 

er2c2P~iA IiW 

*. -1. 1*. 55. 220. 

522m(. 10. 72. 41. iS.85. 2O 125. 25?. 210. 
285. 173. 175. 2S. Z. 

12£. 252. 377. 201. 225.53. 2IT. 131.JUL. AIU. SEP. O3c. 

51. 3%. 13. 37. 55.53. 33. 71.a 20. 

75. 5?. 225. 155. 2+10. 
205. 735. 717. 735. 313. 
157. 173. 2522. 205. 220.232. 255. 10. 23?. ]17. 

126. 

1225.271. 
230. 

253. 

53.11. 

175. 
33. 

231.258. 

210. 215. 

233. 212.225. 255. 
30*. 353. 

32. 505.253. 

218. 252.132. 

235. 285. 
357. 555. 
25. 301.231. 20. 

AS 2515. 201* 2712. .523. 21225 238?. 2725. 262 215.* 7221. ?7. 7527. 2777. 3021. ASS 2105. IE73. 2232. 23310. 21.250. a8 3131. 17G*1. 175. 2531. 2535. 2155 2300. 

PARA22E2EPS FSR 0UP24 

220525H JAW FM 

ISTRI~uTIOS 

A F 25 JL AG SE C 43 DC *2 

PARAPETEPS FIR GAPSA 325TR25u1o 

02 25 FF8 A8 APS PAl JU JUL AUG SEP OCT 2208 0CC *22 

LAiAH .2222 

24 2.2LW.5 -.1 

.0120 

2.1. 

.225 

1.25. 

.033 

7 08.3 

.2*5 

15.52U. 

.022 .2215 

0.75 A.'5 . -. 

.22* 

5.15 

.US27 .227 

1.70 1 .174. S 

.211 

2.*2.2 

.0221 .222 

3.22 t(1o3S.7 2.7 

LlaPS 

5LIGAP 

.u22 

2.52-.2 

(35223 

7.72..1 

232 

2.55.2 

.2257 .222 

6 51 1.571. l 

.(10 

2.30.3 

.015 .235 

7* .512 . 

.013 .022 

(.1583.2* 3.5 

.052 

7.57.5 

.005 

1.751.1 

.022 

1.5310. 

PPECI38ITIOM 

awPa Pa aPTE AS 
0' 3T O 

UD(EFIF 

vTRAP 1 %O68LL DISTI UTED * 
:... 

FL23STION t 

0*6am4 PA a rEe AS 
"OR5 T00 

22DrFFNE13 
YEARIS N1V0RLL 2ISMTIOUl 



TABLE7.37 PPfCI8ZTATTOq FOP 42Vr8 PROBAILITY LVELS USING A GAN& DISI|BUTION. In Pm. TABLE 7-.3 PRECIPITATION rOO GIVEN PROBABLITY LEVELS USING A 6A4PA DISTRIBUTION- to HR. 

STSZOx NWAH 0U21310 CA•D00 SCS. me. so58s STATIO NAN EL Pas0 TOLIMSACR. t 80. S$
LOT. 81. LOWS. 11 8$. CLEW. 1802. 1CAP Or DATA 10 LAT. 4 11 LONG. IS 31. CLCV. '936 TEAPSOF ;.Mo 20 

PSOSASIILITI 55. HO. 80. 75. 70. 0. 2.SO 40. I0. 75. 20. 2o. $. PROSAIL3LTT IS. O. 80. 7S. 70. 00. SO. 40. 30. 2S. 20. 10. S. 

PONTH PC& PCIP1IATI08 P05TN PAL PIrCPI0T0ION 

0. 228. 21. 12 t3e, 1:JAW70 12: . 3*32. 5 S0.8.O 18. NI. *7. ... .20. 127. i1. 177: 103. 27. 37. S2. 58. 0$. 7I. 52.1 07. 221. 1. as, O.87. 5. 71. 58..S: 58.A8: 123. 32. 18?. 18. 280. 223. FEE pO.A3. 25. 13. . 50. 137.12. 7 82. 203. 212. 201. 
. * 77. 1 248. 1. 51. 218. 250.man 21. 81. q%° 2 P 23. S. 5.1. 1 25?. 201. 714. 778. an 1302. 02. 80. I 218. 128. 13. 108. 11. 21?. 

I2. . 31. 71. 2. 105. 117. |2. 138. 152. 10. 183. 193. 20&. 23S. 2S3.APP 185. 147. 171. 1 2 11. 23. 2%1. 81. 301. 328. 807. APP I15. 

PAT 3. 0*2. I'?* 12. 1e. l70. 2J5. 262 280. 215. 252. 311. 305. 815. PA?Y 87. 228. 272. 112. 157. 200. 275. 152. 205 2321. 325. 35. 2?. 282:
JU23 I81. 3. 57. 108.* 123. 270l. 120 l8. 261. 280. 153. 10. 233. 202. JUms 11* 8. 02. 82. HI. 100. 227. 235. 123. 278. 152. 208. 255. 255.JU28. 22. 22. qI- 10. * 6. 8?. 85. alA. 287. 250. 273. 23. 272. JL. 22n. 80. 02. 75. . . 107. 122. 13 . 1S. 203. 171. 28. 233. 
AU3 1%.: 00. 07. 85 55* 1-.201. 225. 111113. 280. 258. 25. 253. 228. 82. 50 18. 77.5o 81. 108. 21* AUG 52. 55. 08. 87. 13.2. 18. 07. 30 70. 58. 5. 100. 228. 237.R37. 

OCT " . *7. 258. 775. 3. 250. 322.

SIp 287. 57. 72. So. HO. 21s0 27'. 5. 273. 18* 178. 210. 270. 0. 15. Z5. 3. 12. 

3 70 373. 828. OCT 228. 50. 71. 213. 228. 233. 20 158. 235. 272. 2S?. 328. 1 0 200.210:* 2 286. ?08. 2 272. 

SOP 280. 7T 252. 128 75. 382." 172. 7. 
 S022 0 88. 225. 2S. . 28. . 272 1 2 . 322. 311. 35. 12

T. S?_PS. 22'. 210. 222. 257.S; .81. .7 

C T 151. 12. DEC 7%7. 63. 5S IO 1 5 13% SO. Igo. 211. 25* 287 311. 30 231 S03.DG 1 2T 00 aA, is.80 I& .UG2711? I*28IC fl. t ' ~I ;.1US. 212.. ?57.2 1 799. DCT 757. 85. I20. 1.5. 1.30. 1.2. 27. 3 2.1. 2O.2 22 S. 281. 18 .. 12. Sa o. 
OCT75 2 106S 527 208 272 1.80 5 718. 128. 2320. 75. 258. 27. 2582. APP 2820. Ia21. R71. 1803. 2872. 1135. 211. Il2. 280. " A8 2232208 2858:.:2078

110?. 70-4. Z113. 22O0 4. 2 274A"" Zt,,,* ISIS. 15n?. 1I;411. 17K1. 111. 1%31 711511-P10?* 7320. 2394. 2441. 736.G PIS2. N ISIS. 1712. 1.03. 1472. ISIS. lSS* 1?75. 1Wsr. 

*A8APETEP8 525 SAPPA 31ST818uT20 PASIAPEIEAS 535 GA Pa 3ISTPBUTI 

ONUk P[P JUL •SG OCT f0V D( A01% "noe3l" 8 8fES PAR APS PAT JUk JU AUG SEP OCT N0V DEC ANN 

.002 .013 .012 .238.032 .UR& 3n .351 .0S LAPSA .018 .[18 .05 1.00 3.2%LAPPA .085 .a%%5 .031 *t,$ *7s 05; 31 02 3 .a8l .212 .78 .05 .28 .038 8.88 .007 2.88N 2.51 28.05SI 8.2 5*.20 7.88 8.78 1.82 2.222 2.27 0.28 8.82 8.11 3.33 3.81 28156 8 2.85 1.82 8.55 7.00 23.03 3.52 8.88 
L8000 2.0 2.2 7.% .1 4.S Sq .1 5.2 3.2 22.11 1. 2 1 8.8 .8LNG&0 .0 1.2 2.1 1.S 2.0 2.2 3.0 2.8 3.2 .2 .8 .0 23.0 

• TTO0 0 7158 20 OT$I.I2UTEO * PaCPXT8T OP0802TEAS 3T N04MALLT DISTRIBUTOPA TOP 808TH 308PALLT 008 59 

UNOEDTFXWC E PApEiSIT081Wo PAPAPIEPS .. 08 I 130 UPS NoED0 

149LE 1.34 PPWrCPIT4T10T FO 81088 P80RABIL3T LrCL% US3G A G&W&8DISTOIUTION, IN PP. T08L2 ?.40 PPO¢CPIZ 0108 508 51V0 PROBABILI3Y LEVELS U2518 A GAHM&0ISTRBUT10N. IN N. 

1007205 SIA[ PE8r78 CALO S SfRIPfO. S005, 81305 88"E LA LCO2IPA TALLE SEP. ho. Sso 

7AP5 O* toLT. 8 88. LG0 75 8. ELE. 134G 08 3872 10to LAOG3 . 30 CLEW. Aln. CARS of' DATA 17 

PROMN&LT7 IS. .11. s0. i5. M0. Or. sU. 0. 30. 7s. 20. I. S. PRONAQI10T 8S. 50o. 0. 71. 70. go. so. 40. 30. 7S. 20. 10. 5. 

MONTH PEOw POIC2ptv&T2o8 508322 8688 PRECIPITAOION 

50. 55. 100. 227. 228. 21. 288. 258. 282. 208. .308 72. 28. 30. 80. 85. 85. 57* 05. 75. 85. 82. 5. 222. 280..588 122. 15. 05. 88. 0%. 22. 28. 7. 32. 30. 5. S'p 00. 7S. 86. IRS. 3A2.558 32. 82. 00. 3. 80:. 57. 11n. '1.07. 258 1. 25. 270. 08. 3. FEB 

PAP 211. 73. 80. 208. 122. 22. 25. 
 388. 258 218. 23. 288. 228. 1. PAP 105. 18. 05. 71. 0. 88. 51. 101. 122. 1:. 127. 3. 3. 10. 

7011 788. 250. 318. 30. 320. APP Il. 81. 2117. 223. 130. 130. 287. 118. 170. 183. 150. 155. 22. 283.APP 288. 228. 280. 278. 287. 288.22 218. 240 18?. 118. 101. 27. 23. 208 2 . 23. 2N8. 28. 320.
PAT 200. 5. 10. 15 3 . 728. 331. 257. 272. 285. 308. 320130. 802. AT 200. 025* 

.88 15. 02. '1. 58. 270 225. 12 388. 200. 281. 255. 228. 215. 28?. .53 I21. 23. 11* 20I. 12880. 57. 08. 78. SS. 223. 138. 187. 203. 208. 2S0. 
.. . 28'* 72. 3. 2. 25. 33. 37. 1. 8 . 1 . 1. 71. 82. 8.

"&aU. 1. 2. 10 01. 1. l8. 120 0.1 .I 8 7. 288 25. 
1 3. 3. 88. 3. 03. 75. 83. 18. 183.

S227. 4 H3o.5o . 00. 78. 7. 52 0. 22. 232. 28. 25. 1*3. 72. ASS ?. 22. 28. 1.. 
30. 72. 78. 8. 8. 01 . 8. ti3. 12. 25. 143

2:8 7. 532 P7. 7. 0. 21,. n:. 15. 18. SP 2. : 3. 1 75222,. ::. 1'. 23. 
CT 22. 81. 22.115. 51 1. 287. 211. 12. 3 1 5. 05. 1 . 20 3. 800 17. 32. 2.o 7 5 1 52. 00. 2. 1 1 

23 3 800 30. 1. 0. 87. 102.S8. 20. 20. 20S. 20IA0? 288.g 202. 2'. 85. 207. 21. 728. 73. 258 778. 28. 255. 88. 120. 12. 18. 72. 1 

JUN 282. 3. 1. 131. 18. 28. 20. 13. 20. ?2. 3. 28l. 28. 32. GIGU. 0. 5. 0. 13. 70. 88. 58. l017 108. 1 2282. 00. .2. 

13?. 108. 1,2. 1508. . 2 1 88 2515 888 220. 222.23, 7. 1:. 221S 38.2830. 2 11. . 2US 8. 2U0&. 222. 1350.
853 110. 1: '1.8. ?. 3868. I838* .1. 1. . 

P. 8 T2 OA10 P7A.P&0USAT 1 5 21313U0 0T 60 UT1O NP G E . 1 0 A .S0 

J B P 800 888P081)4 JAN8 HAP OAT .22 JUL AUG SOP OCT 800 088 P08TH 58 PAP APP PAT .58V .221 U •UG OCT 0CC528 APP D[C JA d 

.051 .030 .080 .158 .028 .1S$ .08LAPPOl .000 .720 .2150 .035 .232 .032 .072 .035 .025 .027 .077 .080 .021 1.i058 .150 .032 .641 .G08 .2L5 .72| 
. 3.1 08 817 2. 10.8 2.32 3.1. 2.20 .31 2:. 2.82 182. 12.817.5 5.20. 1.7 .70 2.5 .52 2.8 837 .72 .0 2.7 7.5 3.•SI 

22.0 152 1.0 .8 .2 .8 73 303 1.: 35S.0 L710 I*. .0 22.0 2.3 2.2 .2 .8 .0 1.0 02 . 163. 208.0
L.800 73 30 1.1 


800OC2820T108O 1528 508TH (P 0585 05 NOPSALLO 70528100050 * P8EC1P2080008 FOP 8208T 18 7080 28 320002.1. n18T013UTE0
 

NOV08888 :2078(T00n 
 747 318. DECAP pAo0 0St. U 518E.10U10052 o 



IaLE 7.1 PrCIPTLTIONFOR |VIvN PROBARILTTV LEVELS USING A 6ARWI ODSTRIBUTION. IN MR. TABLE 7.43 PPrCIP17ATON FOE P1I[N PROBABILITY LEVELS USING A LAA OTISIUTOiN. IN R. 

STATION MAeE PLANTA A CALt VALLE SEE, MO. ICOSI STATION WANE TANACONE VALLE SEE. NO. wt613 
LAT. 3 27. LONG. E 1080. YEARS OF DATA 1073. CLEV. LiT. 3 25. LONG. 1 3S. [LE. 1511O. TEARS OF DaTa 17 

PSOMARILITI 5. 40. 80. T5. 70. f0. 50. 10. 10. 2S. 20. I0. S. PROBIEILIIT IS. In. 80. 7. T0. s0. 40. 30. 20.6O. 7S. 10. S. 
MROTe' -ram PRECIPITATION (O4TH %EoN PRECIPITATION
 

J0 SI. e1. 20. 28. 17. 10. 13. S86. 03. 13. 18. SOT. 528. JuN
12. 80. EN. •W. ?. 3W. 13. sn. 02. 73. 80. 302. 111. 123. 133.FEW 00. 7. 11. •5. 20. 2?. 115. NN. 05. 8A. TO. El. 035. eNN. FEE TO. IN. ?•. 32. 31. 137. S3* SN. 7?. W3. 103. 1113. 1158. 581. 
WAR TE. 20. 11. NW. 37. s 1.Ni. 53. 73. . 2 50.7. ."0. IS2. MAR 501. IT. 13. 0•1. .. 73. 1*. W5. •nP. 122. 131. 513. 170. 16o.ARO 123. Al. T,. 87. ii. W8. 1ON. I1A. 528. 1NO. IN?. 155. STE. •5|. APP SON. 07. 500. 513. •?.5* 32. •NS. 158. 572. •AT. IWO. 207. 233. 281. 
eAT 12N. 73. 82. iN.*lo. ION. 112* 121. 10. 5130. 1NA. 132. 1750.* EA RAT*iV 17. TN. iS. 150 123. •3N. 150. 107. SEN. ?l*N 715. 230. 208. 302. 
JUN I7. 2I3. 13 . 13. '.0. 111. 113. 1NN 173. JUN 513.7 0. 1e. 1o* "5. 7* . 86 306.IT. 3O. 50. 12q. 17. 171. 1113 OS5. 313.JUL* 3. 5. q..N. 3..1. R0. 21. 3 . N . S1. ST. T7. WI. .UL Ni. 1. 30. 23. 20. 30. 36. 30.1 St. 12. 310.5. W2.833 10. 2... 30. I?. 55. 79. 2W. IA. NW. 5. 00. 5 0. 338. aUG S0. 1. 13. 20. 71. 27 3N. 13. 50. 05. 67. 71. W8. 3lW.SEP 05. 33. •8. 28. 32. 1o NO. 1. 00. 1W. El. W1. 025. 1. SEP 10. 23. II. 3i. NN. NA. 51.SIT. $1. TI. 81. 8. iI. 137.OCT Is%. Go. Tn. 82. 83•. . 302. 12 3 5 1i0 e?. ISA. 1AT. OCT S5N. 53. 05. AT. 50. 505. 522. 130. 300. 381. 1iT. 713. 2Si. NO.Ni Nb. 05. 08. TI. 11.s5. 13. WA. 1OE. 320. 31. 330. NOV T 5. . 236.308. 17W. 117. 5. 7. AN. 9 WE. •a•. 12:. 538. •51. 1S I? o. 20T. 
DEC In°3. 77. 2. 1'? 52. 02. 71. 13a7.0. 7?. 137 130. 13. o C . 2. 20. 33. N. N?. 1. 70. W5. 137. 53. 518. iE. 216... 

sAin '00. 3*. 7N7. WIA. 13.0. Man. I3?. 153. 189. 1021. IOS2. 5018. •137. 3206. AIN 1787. V64. q%4. 104W. 108W. 116. 11Wo. 5263. 1332. 141. 1S. ISO%- 501. 5760. 
EARAFrTEPS FOR G&W&8nTSTE3NUIIO1 PARAMETERS F28 G13138 rISTtUTTON 

ONII JAN rW A WE *AV JUN JUL AUG SEP OCT NOV DEC ANN "ONTh" JAN FEE A. APR RAT JUN JUL AUG SEP OCT NOT DEC ANN 

LA:RW .35N .074 .;V n .5 .1 ' .031 .ni5 .026 .035 .310 .00l .03 .rA7 LAIAT .100 .O?7 .1N7 .05? .017 .SO .025 .036 .037.N .033 .013 .01Wo 2.06 ,..1 . 32.71 7.1• 3.2 3.0? 7.,, .81 3.,W 7.i1 ,o.,N A 2., 2.02 t.,, 5.30 . .62 .130 1.W3 3.82 3.80 1.a0 1.6 22.16L GA .3 --. 1. 5. .-. .370.7 3 -* 3. . .. LNOAM .1 .0 2.2 5. 0 0 1 .3 -* 1.0 3.0 13. -. 1 qS.W 
OWtECIITATIN FOE "ONTO 04 NORMALLY * PEECIPITATION fO ONTS OR TEAQIS NOERALLY OSTRBUITEARIS OISTRINUTED 

;aRVA PAPAWETEE UN0rINFI 
 GA PAARETEWDS URSOEETNE[ 

TONlE 7.?3 PmrFCIt•ATyON rVE tIVr%PRGOAWILIT LEVELS UING A GAPAI [ITSIIOuTI N. In PP. TAWLE 7.1 P~rCIPITATTON FO r'VrN PEOBABILITY LrrELS USING A GARNA DISTRIBUTION. IN ME. 

STATION 81t L SiLENCS0 VALLE SEE, NO* 10012 SITATIO A' E CALI U TO VALLE SEE. NO. 0611
LA. I ON" .I 10 0?. ELIW. I1n. TEARS OF DATA 17 LA?. 7. tONG. is I.. ELEV. Is0. VEARS Gf TA to0 

PROsAARLIT IS. In. no 71. 70. L0. %0. 10. 30. 70. 20. g0. S. EROapILITP IS. In0. NO. 75. 7. 0. 50. 10. 30. 75. 20. 50. 5. 

,TOuT" R[AN PPEClPiAT ON 
 ROR WAN 
 PRECIPITATION
 

JAN 3I3. 2%. TO. 52. SI 0?. 33. 5?. 11i. 315. ,ao 3I62. 0. 57 JAN NO. . 5. 80 72. ES.
3?. 1 SN. W0. 100. 100. 112. 133. 151.FEE 350. 23. 
 IN. 55. 13. 00. . II. I1?. 313. 13. 170. 231. 203 PEP 02. 70. 70. 31. 36. 12. Ni. 10. ON. 71. 0. 86. l05. 123NIP 105. 1ti* IN. 330. 355. 1%%. 725.41 In7. 13, 17. 20. 710. 30. 1AD NO. 70. 71.. 1. NT. 13. .1. 78. 92. I05. 1i 131. 187. 31.15.A.E 233. 52'. I'S. 313. Ill 1% 211. 77?. 213. PS. ZS. 503. AP 3O?. 3 0: . *5.13.: is 
 303101SS* 11 132. 160. 18. 203. 220o 770. 316.RAT 278. 5n. 313. 15. 19. 209. 287. 3?.*118.330. 13. Ms* 272. ?%8. 13. s I5:. 315. 2?. 206.Al 137. I 75 ED. En . 1. 337. 158. 170.JUm 51*I 213 5* 15. 31. 7t. II0. 1537. 1SN. ITS. SN. 25. 00. JUN 03. 3. 1 5. 30. 70. 38.31. 53. is. 87 103. 10. 210.JUL 03. 1. I1 23. 77. 17 1|3 53. 03. 11. 13. NO. 31. 31o 13 2W.J" '17. 2. 10. 1?. 21.'. 3?. 130 12. 5I. 83. 105.AUG 1. 37. 11* 1%* 'I. 133 0 01* 75 1 90 300 33. 15W. AUG 213 2. N 7. 5 31. 13. 38. 21. 2W. 33. 3. 33. 6S3SEW I. 1% 3'. 130. 57. 03. 08 10. 17. Il00. 33* 152. 383. 1.. 1 3?. 21i* 00. 72. 322.S55. SEP 2. 3. 7. 15. 03. WE. 133
OCT 210. o133. 31t..3 . 3 , a30. 74. 'q1. 758. 708. 711. 330. 38 OCT 373. 30. 1W. 35. 
 iN. 37-. 320.
NCTC, 1. 310. I5. 3?? IW3. 315. 213. 778. 713. 213. 715. 

1'. 80. I57. 10W. 3130. 215. 123.2%-. 3. T. NOW 21. 3. 1. an. 108. 107.50. 7?. 1%. 17. 13 S. 378. 2213. 28.
5%. 131 3. 5t30CC l'. '3 II 37s* 17I. %. 753. 7s5. 27. 117. '1?. DE 353. 71 13. 08. 35. T?. WI. NO. 3I0. 327. 33!. I11* 58?. 231. 

AnN I 13. %l13. 1.31 1.•. I3001. IUP. ITW. W34 1901 175. 7?PIT 70L. 2393. 25'on. ANN 310. 950 71. al8 ISO. *32. 5S 1071. 105Z. 1368. 3211. 3201. 1W98. 15S. 
1 3 

PApaWETV[E% rcI 6A1*-3A iUTl%.TS3 PARAMETERS f0P GAWIA 0STPIRUSON 
130137 JN ITN -I'AR AP .A1 JuN JUL AUG SP OCT NOV DEC ANN "O5TH JAN rEE A.3 &AP "AT JUN JUL AUG SEP OCT NoV DEC ANN 

LAN aI.077 .?f3 l .057 .? F 3 .5I1 .07 .030 .0S 37 * .0306 .077 LA- A 0013 .05, .r1 0177 .2 .032 .011 .5 .030 .02? .. 72 .03 .O3S;.1 7.74 ......... 1.0, . 3.33 32.21 1.,0
I .08 2.0, % 1.10 1.30 5.8 7 1.15 .1;3 .1, .31 3.30 3.37 ,.3, 26W 3.60 ,,.14LWIAR 13 s. I% 106 .0 -.3 *5 .0 23.S 38.3 .83131.8 13 1. .1 .7 3.2 5.3 .7 -.5 .1 -. 1 .13 5.3 20.1 
13 P aIC•*OIfVNE WIrfl3)8 O1STWT•P3TEWE.T 3I EE!Clnl3ATl01AIIALLI rn1 13110 n TEAR IS NITWALLT 0|5SWIEUTE0P13WA101E13 ..SAPR13JIoErISES EARA PAPAWTEES USIEFINFOf i 



TasLf 7KS PprCIP[T&Tto Fog rlvtM PRPBSSILTlV LEVELS USING A GAMMA O1SIBZBUTION IN PP. TABLE 7.K7 PPECIPITAITOM FO GIlWt PROBABILITY LCVELS USING A CAnM& ISTRBUTION. IN MR. UK 

STAION -C LA AS NUI L . %Va. No. MISS) Man[ CUCNIKAMAOCA %O. SI5S$3 STiavia GUAWAs 0CR. 

LAT. 2 7?. LONG. F 54- (LIV. 1150- vis OF DATA a L&To 5 4. LONG. TO Sr- CLEW. Kn.O TEARS Of DATA 17
 

PROCAILITT 5. q0. so. 75. 70. Fr. IO. O. 30. 7. 20o. 0. S. PROAPILt?? 10. -in. go. 75. 70. O0. so. on. 30. ,S. 20. t0. S. 

MOHN v.Ah POFC IPITAT1001 MONTH VEaS PRECIPITATON
 

JIA ITS: 31. 47. 72: ": 1: K1 1K. 1i. l1:. 21" . 2R2. SlK. 4O. JAN S1. I. 71 30. 34. 3?. 03. 49. SO. O. aS. 7e. 90. I0e.n
 
FIB 15 S. 77.:32. 1)* 53* * I5.I S). IAK. Kin. FEB 77. Zn. 76. 35. KM. C5. 58. O. 7). 11. KO1. I . K!?.
SKI. ZO. 110. KS?. 
ARA 212. 87. InS. 131. 3%7. I5?. 1. 1 K. 21 . 2S. 250. ?S7. 31K. 10SP 3M?.110. 7K. 55. K02. KU). 120 IS). SKI. KS). Kie. 185. 215. S2. 

oPs an). I). 113. 320. S]. 100. Itl. 210. erR lO. K1J. 377. 213. 2)1. 2)1.R2. 12?. II. to. 20K. 20). 2-'. UK7. 1KO. 15. 21K. 200. uS."A' KEK. OK. 0?. 1K. K!?. KK2. 17. 302. II)* 702. 23K. 230. ?)0. lC0. pay lO* i. qe 11s. 122. 12). KM.* 15). 37K. 392. 203. 210. 2C8* 27).JA 112.1. In? I).p33. 12M.03 501. IC5. 7. JKJ II. 3. 0. IS. 2I. ID. O12 8.. 31.. 1335 ISS. 
? 7K . 00. 1?. 1 INK 1. In. K. 0..JU. 70 37.1 10. *I 1o 15. 10. KIK t. G8 JIM. K. e. 7. K?. KR. 20. S. K1. C$o 75. 102.auG s,. ac. ,* zo. in. 33. en. K?. OK* OK. $). 10. 1. 132. UN l. 1. . N. C. 33. 30. 23. 12. CC. 02. 02. Ii. 1ZC. 

JiP 5 . 72. 71. a. IA. 3,. CI.1P .5. II. 0). 13. 07. 70. lB. .8,. 300. C1. 00. OK. Ifl. 7. Is. '.. '2s.131. 1el. 171. IS 
JCU 17. 1K. 8T. 30f .13. KT. KKK. 303. K?). 70K. 213. 778. 70). 'OS. OCT 20.;S51 30?a KJU 1.1. 37?. 1)6. 23). 251* 20. 281. 2)3. 3eS. a85. 

30 30 KI). ?. 78). 150. 12K. KID. KO*. 20). 27?. 230 28S. 323.COV 723. 1 KC 15).a KU. K1. 712. 772. AC.. 1??. .:U. CCV IC. 7K. 88. KKK. 
O(C 1K, 37K. 2 15 1?. 3)2. 7* 2). 210. ?KS* 287. 0CC 2K. C?. 0. 50 KI). l.Z. 130K. 1... 01. I* 333. II* 3. SC. 71. K1D. 5K1. 

A 11. 31)11. IC'?. 15.u 31 IS1S. lAO?. 1721. 318.. 38$0. tri0. 13)3. 7140. leS. I?. 315. 7l. KeO1. n..07. S. 177. 17058. 200 I I ?. 1271. 1333. I 0t G85K. 

PS8APFTCPS FIR GARgaC 11/1T815U13KK PAJBARCCR5 FIB G.IMI 0!)5KSlO1K 

coqi JS) V.0 Pa. APS AWY .3UN JUL auG SIP OCt CCV CCC 4CR K3'RIH .58K FI8 lAP APR PA? JU JU. AUG SEP OCT CCV 0CC •SCl 

LNc 103. 11. .07) .00 .312 .0n3 .- 1 . 17KqK:I.012 .0'0 .053 .02) LOS .013 .018 .1K7 .03) .05 .INI .021 .02K .05 010 .02) .022 .021 
* 2.03 7.3) 5.13 C0,.02 I.KC 7.)? 2.50 2.82 .30.07I SAOS 1OV) 7.12 .GO 7.10 . .70 ':78 78PARAI'TES ,.K. N EBS Ua. 7.85 1 01FO GAMA01TVIBTION6A11I31* ART MsolFMoutf 2.17 2.0K 27.0? 

L vGAK .2 *.A 13.1 * * . * 3*0 10AM 3.1 .0 0.3 K2 2.3 .3 1 .2 2.) i .K.0 n 1.1 2.5 3.5 *K 1KC .3 111 e 01.5 

" 1.7. Iis F4B&LL 1WSIAS. P35C3PITAF11M m5. M.IAN 12 3-ALL. PCP3T 0 K 0a 1 OS%. * 05176A 3 O 1 19RoSUTE. 
N AIORT PASIETTRI UTER r.NAO -ATo H)"CNOJUL aP UO0. NGC T 

liSLE 7.50 PPECIPZTAKJOMN FIS rlTFK PSOBABLIt' LEVELS U2)380 A O&AOA03$tRKiU~iOM. IC CR. FABLE 7.eK PSFCIPZIATIOK FOB GIVFR PBI8LT~T LEVELS 5 MBN RA 0eISIRISUIOB.I3M CR 

SttiH MiCE CUItKk .05% SIR. 01K)0 LA CUMOIaARAsCs2C. 5201LA -)CK MO. UISIKIM.9lE ;n38 .0R3 

Lo 5 73. L0)0. 2K 20. CLIV. i)11.. tEAl) OF O&A 17 LaI.e 1K 10CCON. 'C 78. CLIVe 130. SCARS OF DAIS 1S 

P805051LI7? 5. *0. 50. 71. 70. 00 0. C0. 30. 7). 20. 30. 0. PROP&KKLItTY I). 10. 50. 7). 70.00.O 00. CO. 10. 2). 20. 10. 5. 

61874 RN(AM PSICKFIIAIKCM MIMIC PEAK PICPI3AtIOM 

ZAK K17. 7). O.f 07. 0). 72. C7° 303. 323. lM?. 151. 120. 211. 300. JAM 00. 0. 11. 20. 20. 2). 1). 01. O. SI. I1. 10K. 1K2. 175. 
E[l 12.* 3. B. 3). 2?. 30. 51. 77. 107. 1K?. 372. 20K. 300. C30. FEB 81. 8. 3M. 20. 31. 30. K). 02. 78. 7). 11.1o 20. 373. 210. 
RAP 20K. 13. IK1. 110. K1A* 150. 115. 3K. 21K. 237. 2SI. 200. IlK. 100. CAR 1K0K. 12. P0. 35. Cl. 5I. 5S. a30 102. 327. 1C1. 302. 238. 273. 
APR 787. 300. 3'). '30. 277. 73K. 75*. 778. 3. 327. 2)7. 30). 00?. COO. APR 17K. 03. 50. 303. 133. 323. IC?. KI.I 102. 700. 221. 238. 280. 330. 

30). 1313 38. 22 121. 31. 251.RAY 2M0. 113' * 1e 825. 30. 707. 7A5* 302.* 370. K)5. RAY IC?. 07. 01. 1K. 00. 15. KKO* K3K. 353. 370. 200. 2)3. 
.dUN 37K. K). OK. 5?. )). 11F* 1'. 300. K8. 7K). 73K. 2)0. 323. 103. .5U3 I?. 20. 78. C). CC. SC. 00. 7). 1K. 112. 323. 135. 173. 308. 
.538 K)?. 00. 07. II* II. 18. III. 12). 11). 350. 100. 372. 23). 21). .135 K?. C. 7. 32. 30. 18. 70. 32. K!. OK. 08. 00. 5I. 110. 
AUG KK5. IC. C). Al. 05. 75. B). 10K. 3733. 133. K5n. 353. 701. 210. AUG 30. 3K 11. 0 .0 72. 2K. 78. 3. 3M. 03. C?. 01. 0. 72. 
SIP K8O* 71. 10. 335. 37). 15. |3K* 1K. 1)1. 72). 211. 75U* 717. 180. SEP 80. 12. 5). 32. 18. CC. 00. 70. 85. 105. 337. 131. 17K. 215. 
OCT 278. 272. 3M?. KMZ. 10. 731. 710. 201. 7)3. 12K. 2)1. 305. K78. CS5. OCT 227T. 70 82. i2K. 135. 151. 178. 200. 710. 272. 253. 338. 18). CSO. 
CIV 22). 78. I). t31. KKO. I5V. 5KM. 210. 75). 273. 353. 330. 183. CK). KIM 2)B. 52. 2lK. 3CC. 15** 172. 1)0. 272. 2K5. 20K. 2)). 321. 382. K38* 
DEC leO. SI. 73. K) 5 10 OC 137. 133. 2K0. 30K. IlK. 580. 73). 250. DC K1. 3,. CI. O. 7K. 83. 303. 32K. IKS. 170. 1)3. 213. 23.3 330. 

5KM 2231.. 3525. KIO1. 185.5 1305. K15). 0 8K. 72111.7321. 2K)0. 7012. 7538. 785K. 1058. AIM 1KIC. 1)7. 10). 3 00 1373. 3378. 12)7* 2303. 1)00. 3033. 17070 17)1. 2020 2233. 

AOSPC(IIR5 FOB -IS8C OISIRKAU1IO) PACARiEROP FOP 088CC 0Ot5NI8UIIOC 

133?13 .13 FCC lAO APP MAY .JUM .313 AUG SEP C CCV 0EC ACM KOMTK JAM FEB NAP APt RIt .IUC JUL A3.G SEP OCT NOV 0CC 5MB 

.SP)A .0i3 slf17 .017 n0n0 .020 .03l .13 *328 .U5T .02r .010 .020 .03K .020 .011 .020 .a7*00 .03) .03) LAKG& .037 .332 .020 .)8 .0Ki 03a 

P 2.7 .77 0.57 11.12 0.71 7.7K 0.1) 3.27 5.03l 0.30 3.7 1.00 22.7) B 51) 1.92 6.K8 ?.as 1.07 2.3K 3.7) 03.. 1.0) 3.50 K.17 2.20 30.02
 

11.1.7 3.) 3. 0 0.0 LOGAN 18.2.MGAN .. 2 O.P . * 1.0 1.8 07.8 -. ? **1 -. 7.3 1.3 .2 -. 1 1.2 -. 31.2 3.0 .1 

POICIPOIAT10M FO tEAf - 15 NORALLY DISTRI T E P ECIPITATION 8ONH C0PKALLV 

SoCCAPABAPC UA FIKEE. GAtoA PAP&ETBNo FOEFINto
 

3 IO FB OT TEAi 1 DISTIBUTED 
U 



T88LE 7.8% PRFCIPIT*TTOI FOR 'lVC PRO0AILITY LEVELS uSqGaA SAN-& DISTRIBUTION. IN 8. TABLE 7.%l PRFCIPITATION FOR V18 PROABILTIT LEVELS US1NG A GAA DIxSTRIBUTOrN.To MR. 
STATION 818r 'ACwTA CUMD18*1ARCa SE . N0. SIPC STATIN MA-E C&ISCOL CUlk8A8OCA SCSI. 8O. S2S30LIT. S e. LONG. 73 I7. ELI. ?U0. VCARS Of DaTa 1s LAT. 4 It. LONG. 7 5. CLEW. 3SO. Y(AS Of DATA 11
 

R8OP8L1Tv is. 
 io. so. ?. . To 0. 50. SO. 80. 30. 7S. 20. 5.Ia. PROBABILITT 
 is. in. so. 7%. in. 90. S0. 80. 30. 2 . 20. 10. S. 
O"73 HE&" 
 PCCPIT*3108 IMOUTH Pra* PRECIPITATION
JA*8 11. 0. 33. 0. 2. 2.1. . 8. 335. . 21. 23 3. Ii. J* 17. 3. 8. 10. 1s. 28. 28. 91. Si. 78. 5?2. 130. 116. 222. 
FA: 20. 0. 22 1. 2. 2. 9. . 3. 23. 75. 3 5 . AD.8*8 GO. 2. 7 7. 75. Si. 52. 	

rca ii. 2 . 80. 95. ID. 50. 70. 81. 18. 102. 111. 138. 13.3 98. 287. G 225. 2573. 80. 211. 8*8 i?. 1•. 12. 11. •.1. 	 18.2 2A ."ii". '. U'. S I4 7: .7. 1,?. 	 3
i.. is7. 10. 1S. 	 I S0 .ID S. 1S. so8. 222. 258.29. IT. 12. 3D. 22. 11. 10. 272. 17. 21. 229. 279. 21..AT 13. 0. 61. 71. 3'. 314. 38. 1. 13. 1. 2.9. 21 . 35. wi l . . 1. 53. 1.2. 2 . ID. 31 220 125. 12. 1. 32.w . . 7. 5. T. 1. 1 . 3 1 3. . 2 . 2 31.1 2 . . . . 1 13 . 7. . 2 2 . 32.UG 1TS. 1.S2. 7°. 5 . s0.. 23. 323.I..DUG 1U .. 13. 31. 16. i 183. 7 . UG 1. 23 21.. 1 5. 1 2.13 1. 18. 1 . I302. 1,1. 1|. 38. 388. 2 .	 831 3. 1. 5. I. 5. . 1. 13. 7. 8.. 160.78. 83. 8?. 58. ?.1 	 18 7.Si. 21. io 1. 253 3O3 315 Ii 280W 	 55. 11. iS. 88. 7388. 308. 12J. OUT ii. 37. 22.93. 87. 5.. 7. IO. &22 1.21377. . 80 	 13.?Li 81. 10. 3. 1t 38.5 11. 381. 22. 230.2. 2S8. 103. 132. 1D.25 It . .
 
0o, 77. 2.: . 8. 2'. 3 . 78l.. ..1. 3. . 81. i. 13D. AUG 1322. 8,. 1o . 18. is.
O[€ 	 31: . t S2:. 13?. 13 1.?* 	 1x. ,. . 30:. 7 200.:S . * 7% . 1 1. 2.t. I. 117 1;%. aS°I~ IDf[€ .lO q?. I* 126. 1% ?. 13-1 1%1. 163_ 11,. 829. 197. I0N. 2T1. ZOO. 

IM 103. -2*. 8??. 44.. iO. 19. 1031. 2082. 221i. 374. 1202. 1233. 117. 1181. a"" 132. IOS. 3072. I3S. 11-D. 1720. 1271. 330. 1381. 2887. 1982. IS21. IS2. 1221.
 
8A8A8C20S FO: 1*A OISTRIBUTIC 
 PARAMETERS FO c*a88 DISTRIBUTION
 

8NTH Ai A8 881.a 8PR "T JUN JilL UG 5SP OCT NO DrC Alof MNTH JA8 r( 8A5 APR "AT JUN JUL AUG SEP OCT 80 DEC ANN 
LI%& .02? .n23 .192 .use .U,% .rg .6 8 .079 .35 .078 3A7 .02 	 .017 L88 .11 .034 .C7 .O5 .023 .270.1 .6, *7 .77 	 .087 .319 .087 072 .030 .086 two.9? 2..1 .1 i 2.! 7.083 InO .79 80.07 8 .7% 3.u1 2.99 8.3L.08 .-1 .i .7 2.5 .7 	

3.74 ,.1 3.80 8.07 3.5 12.03 1.02 1.01 38.10Z. 2. 23.1% 8 1. .2e.2 .7 38 108.1 LN0 .2 .i .31 .2 2.5 1 6 .5 I. . 3.3 2?. '* 3.3 1.7
 
8WCC183TSTIO8 
 F88 088Tn ( r 18 808*ALL. DIPIPUT3 

Sew. PAP88C USOC o 


* P IJT*TIO0A lo8ll O 8THR IS IS N08ALL8 DISTRIBUTED 
.. 1 Usa**P*8*8 ClC U80(11(0

DI,& C8 t 

TABLE ?-NO PorCIpITAITO-4 FOR rtvrk PROBAO•LIlY LrVIL% USING A DaMnS DISTRIBUTION, IN NK. TABLE ?*sv verFtCiPTtOw FOR rIVEN PPOZABgLITY LEVELS USING A GAMMA DISTRIBUTIO. IN ft". 
%Tat5 4 SNai PUC'33 891* 1 CUInT8A"&RCA SR. NO. SPS7r STATI0 305 3s*NA.C LAS no% TOLIM4 S(E. 80. 1238LA'. 2 12.0G.a i 22. CLCV. 1420. YEARS Of DATA IS LAT. 8 I. LONG. 18 %7. (LV. 28S. YEARS 0 DATA 20 

PIMBAILTvv 95. "ft. so. 7%. 70. N0. So. 80. I0. 2. 20. 10. . P8N0A1IL!TT I1. a0. 80. 7S. 7n. 10. so. 80. 30. 7S. 20. 30. S. 
8NTH "[&% Prc7Pl11AT08 ."%IN "CAN PRECIPITA1T10N
 

JA* so. 3. . 30. 28. 73. 3. %1. 73. $7. lu* is1. 721. JAN fn. S. 9. 1? 71.7(8 1- 9 A. 21. Is. as. so. 73. 83. 9S. 132. IS&.
 
*80R . 1 . 7. 8. 3. *. 0 2 11 1 31. 


70. 78. 38. 8.. i. s.TO . S.* 8 . 72.3.0i 	
21. 

"i. i27 l. 33. 22. 3%. 3o. 1. 27. 2. l3. 	 8.APIo 330 1. 35.%28 	 8*8 23. 37. 21. 32.305. 33 7.1251. Si. 8. 1,. 5*. 8.. 31.78. 1. 21. 1. 3Sid 80.283. 210. 222 

J2o 72 5. 1. 2.21. 2. . 22. 8. 2
.21388 3&1.tl. . 8? JAT.q.. 2.2. . 33.i. 21. i.77. 32. 35. 1. 2. A 1. 31. 1. 21 9. .2 8. 3. 1?. 	 81.1.30. 35. 85. 117. '3l. 88.Si*8,. *1 . 233.1. 281. 281. .2. 18. 33. 3..213 308. .I8 7. 31. 31.. 533. 5%. Ii.2. . 33 12. 70. 88.37O. 138. ii. 28. 39. 171. 207. 385.128.271. 

*16 3 . I 2. 3. 2. 2. 7. 21S(P 2. 	 i 8 0 1 *12. 10. 75. 331.9.. 1. 20. ? 71 . 23. 3%. 88. 59 71. 121. S[P 202. 20. 78i 
20. 28. 78. 37. 87. s1. 79. 83. 18. 327. 258.17. 13. 203. 88. 58. 72. 87. 309. 12. 237. 111. 115. I3N.
 

OCT 110. 10. 71. 315. 3I.. 327. 378.
881310 l. 8 	 388. 113. 2831. 23 7,7. 787. 783.15+. 817. 32.. 328. 38%. 370. 37. lIi. 235. 21. 	 0('2 278. 87. 203. 13%. 317*. 218. 188. 733.13. 310. 353. 80P 233. 35. 131. 251. 	 280. 270. 28%. 30. 170. 821."CT 	 171. 15. 373. 210. 201. 230. 213. 201. 297. 333.3. 25. 21. 83. 17. 77.". 83. 	 121. I1 . 385. 222. . "C 2 0. 31. 71 3S. . is.. 8. 4I1 . 78.. 2 : 227. 388. 28 . 3. 

JU1N 095. Oil. 758 IsN 8i5. 3(0l8. 3071. 2287. 1738. 2232. IN,.8i1. 822. 'l4i. 3203. ?1 2888. 218'. 2137. I0?., 3321. 2812. 2302. 190. 3 it821713. 2881.I 207. l 2088.2291 

80817TH J28 388 8*8 I 8*7 J1r3 JUL AUG SOP OCT 808 DCC 888 	 JA 8 888
2.581 	 .010 A038.riS .182 .0. .023 .017 .0S1 .037 .02 .023 030 

I62Ni :* P8 88? JUN J32 A3, 1(P OCT 08 7: 5 8.328 .io2e .018 .02 .021 .022 .081 .3 .081 .02i .'23 .037 .039 .03tm*Ices.fa&I(NUN[Z[OC Is .3? 7. 5.22 .3 .1 12.3 .0 1 .55I 8 .1 2.811 1.77 . : D 1 .1 . 1 . 1.1 .3 . 191. 2 .17 .1 77.3 28.1 20.7 ,2 . a3 * - . . l . 8 1 . 1 - . 3 . 3 ' 7 -3- . 11 . - I. . 7 . L72 E * 121 3 	 .1 - . 1 . I8 1 3 1 .:. 2 2 7:41I 7 90. 7 

P.1 C2821*T1%8 088 .228TH 08 1(88 15 8088*2.2.7 DIST8ISUT(D * 88C2P33T1D.O 008 808TH 08 11*8 01 808882.2.1 0112180DU01880* PA*A8(3t85 UI0IFISIO 
U..18*888112U2(20 



TABLE 1.51 PSCIIIAoO FOR PVa.t PROBABILITY LEVEL5 USING A UAMPADISTRIBUTION, IN N. hABLE 7.5 PRFCIPITATION FOR GIVEN PROBABILITY LEVELS USING 4 G& A DISTRIUTO. IN RN. 

S1attn NC A,:!O ...UCA ARiJCA %to. NO. Fazio STATIo NA-E OUCITRE CUNOINARACA SEN. NO. 60317 
to,. I 5. LONG. 1 5*. ELCV. 177. TEans OF DILI 9 LAT. 770. LONG. T S7. [LEV. 1 00. TEARS or DATA Is 

P*ORAPiLIIY 55* il. So. 7S. TD. 0 . 5o. An. vo. 7%. z. 10. S. PPOSAalLflt I s. In. an. 7S. 70. CO. 0. an. 30. 7p. 20. to. S. 

RONTH "Can PRECIPITATION "NOTH REaA PRECIPIiATION 

J,, A. 0. f. 0. ft. 0. 5 f. ,. 7. ,. ,. 3. 22. J NO. 0. f. Z. 3. A. -. IS. 2S. a0. St. go. 110. 1,1. 

PCR . O o 0. 0. a . 70, 7 . 3 1. 7 * 02. Frt i. 1F. 70. 2£. 79. 31. IS. 4o. AS. St. So. So. 6s. a0.. . ft.
25. 0. 0. 2* 2* I. 2A.7. *. I. . zu. * 7s. OAP 107. me. FA. 4%. 111. 35. 112.1G. Ia. Si. T2. i7. 128. 255. 213. 

115. q* 27. IS ATAT. 5. or. Ill. MR5. 21t. 72.3. 283. .05. 13. APR 135. 207. 117. 136. 1t. 12. AsA. 1RO. 15". 211. 21. 232. 262. 2as. 
RY :r: it'. . lI-I 25. 3A. $62.IT. S. p. 225 I55. 72. 7%4. ? 12T* 571. 52£. STY 7ii. 1ii. I9S. 32. Z1A. 231. 715. 311. 34v. 25. SOS. 
J " 55. 0 l0.. 227. IA?. 202. 252. .7 1* 


JUL 1£. .l. 5£. i% ISO. 17". 35. SO. .21. JUL 51. uS. 2.° . 25A* 25£. 125 2. AS8. 39%. N37. SOS.
 

715. a 125. ,1 S*ft. 155. J'M 32.' 715. ZA.S. 27. ?5 In 320: 1. 5T. 3a1. 1a1. 417. AR7. 

120. 71C. 7 5. 115. A9. 31 ,17. ASS. 
5. *5 17. ISO 775. 723. AZ1. 2a a185. 75. 81. . 122 IAq. 27 3q5. 5210LP . .5. 21. 27£A 237. 2%:. 278. 100. 3741 335. I5. 397. 436.SEP I T7. 52. 55. tiT. 17. It. 1521ISO. IAA*.75.237. 20?. 72*. 2? 2. * 519 222. B. Is. 1£. £5. £2. iN. 223. 103. 75. 252. 355. 


OCT Ill. 102. I I i I$T. 215. IT3. ISA. 27 '21. 21. 2S3. 2TT. 51* oct 13". a1. 5t. 1. 132. 22A. 12£ 1 1. 1. 15* IFs. 271. 197. 710.
 
NOV 2'. 25. 'I Al. 51. 15. 881 Ni. . 232. 1:1l 207. *7. S7. 200. 1. 
EC 25..: ft. 0. ft I* 7. %. i2. 1i. 7£. 17. 7. 170. t 1. IT. 71. 17. l*. 3. T. S5. £. 7?. 50. 5?. 1O5. 1a. 

am 51. 77. *- . In%. 1171. 11Z. 132q. los. IA17. 171. 18l-. 1iT. 7312. S51. ANN. 21. 1720. I1£. 132. 1577. 201. 2n84. 7211. 227Z. 725£. 2333. 7177. 2494. ZSSO. 

PARA"ETras FOP Gs55A -IISTPIOUTION PAvaRAT[ER rop Gam& OIsTYSUTIZN 

fl I" JAM VR .- v ICR -AT JN JUL AUG SIP OCT NOV DEC ANN "Oki" JiAN fro APO "AT .J1ft JUL AUG SEP OCT 320v DEC ANN 

75. SN. '07 . NOV £a. 72. T a. 5. a 222.12 £ 13a. 1:3. 170. 

.275.0S .07
LARA 225 W5 117 .12 212 .35.0 ft."7 ..2" .131 LAPRA .022 .20, .215 ass Z073 MS .010 fall2 Me ORA .0257 .0s .03S 
.2? .0 .21 .12 1.S 7.05 Z.iS 7.5 .A0 .71. 2. S .2 '7.5 G& . .2 .IK '0.1 . 21 1.A1 11.72 .2 12.31 5.07 3..£ 74.73 

L22GAR 1o ' 1.2. .0 -. 1 .0 .A .2 £.* 22.7 -. 1 . 5 LNGAR .7 7.7 2.2 iIo7 6.3 55.5 1,.? 2£. * 15.1 3. .7246.4 

m CCISI TalIoN ro SONw 00 TFf5 1% NORMALLV DISTIBUTED * PqCCIPITATIO FOR 0NTH OR YEAR S5 NOPCALLY DISTRIBUTEO
 
£a a& paAtCe5sUNFIE BSIA PARAMETIERS UNDEFINED
unt.t 




Appendix D
 

Gamma Distribution of Precipitation and
 
Potential Irrigation Requirements
 



TABLE 8. 1 P6jC|P0I7180w io PO3I7*I3*L OI-llZlullOwm 57IRRIGAION RrOUIR[MEN[S fog GIVEN P402AIlLITY LEVELS $ASCI ON GAMMA IN Ms. 

siAvion PAt PUC6.O BELLO MAGDALENA SfG. NO. 11230.LAI. 10 76. LONG. 73 IS.(LM 860. 1(865 OF DATA 13 

PROBABILITY 9S. ua. 80. 71. 70 so. so. 4. 30. 2s. 20. 10. S. 0. g0. IS. 70. 60. 

"ON?" MEAN PO6¢|PIrAtioN EICH 3IRRIGAION 6616(8[M0NI 0. 

JAN 86. 0. 0. 3. 3. 2. 1. s0. Is. 33. 3. S?. 30s. 1S0. 338. Its. 117. 1 136 113.
 
FEB 30. 3. 5. 8. it. 13. i. 21. 29. 31. 4. 87. At. 80. 120. 118 Ill. 0ll 3012 103.
 
P* Se. 7. 3t. 1. 23. 21. 3S. SO- 66. 7t. 8. "32. 33. 338, 2 3113 s. I .S at 121. 
APR tip. 31. £3. S?. GO. 10. $4. 81 I3?. 130. 18. ISO.390. 22. 318. 77. 61. SO. tO. IS. 
"AV I17. 1. 200. 235. 289. 712. 261. 1. 338. 318. I*. %OS. £10. I0. 10. -17. -132. -146.-1S$. -1it. 
JUN 2SO. 17. Ill. 147. 17. 17. ZO. 73S 218 106. 328. 3S4. £30. 41. Ic00. 12..... . . 7. . ".0. 
JUL 14. 110. 12. Ins. IS3. 160. 13S 18'). 203. 220. 7*0. 3I7. -4. -2. ".. "41. -.. 12. 271. 77. .

AUG 234. 101. 164. 185. 13. ?01. 233. 729. 264 711. 270. 281. 310. 336. 114£ -10. -71. -7 -8? -30.
 
SEP 281. 369. 18£. 216. 727. 231. 2S31 7?* 284. 31. 378. 342- 347. £I6. 307. -87 -113. -121 -133. -IS%
 
OCT 382. 23S. 263. 03. 31. 3130 SS. 34P. 4t. 40. £s. £02. S33. Sol. S -16. -20S. -220. -25t -261.
 
Nov 2iq. 87. 112. 17. 135. 177. 236. ?3. 26*. 30?. 321. 356. £31. SOl. 82 -20. -6.. .71.-. . 11.
 
DEC SO. 0. 1. 3. S. 1. 14. 24. 38. 6s. I3. 81. 3%2. 718. 1i 0. I . i .3 81.
 Ot -00 


ANN 7223. 13. 111. 3832. 1t4. ?032 2120 2703. Z2SZ. 388. 242. 2SO . 26170.717. 13. -416.-601. -662. -110.-168. 

PARAMETERS roe Glmmk olstpIeuyloN 

NONI JAN FEN NAN APR NAY JUN JUL AUG SEP OCt NOW DC AWN 
L~b8A .0092 S70 .020 .0213 .0301 DLSq .0411 ,Gina .0487 Ojai .03S3 .0os .0198~ 8.* ]58 3.32 ?.£££0 .336 3.31S 1.611 3.3 lg .86 1e?16 3 58 33.113 83.387 3.862 .£12 t3.068 .88t5 -3318 -. 1363 88 32.8336 I.12T0 31.08 28 26 2S17318 71.8*3* 1.1 .6301 31..1816 

PRECIPITATON FOR 8ONTH OR V(8R IS NORMALLY 0153£UTI(0 of NEGAIIVES INDICATE NO 6(QUIR80N ---- GAMM* PARAIMTERS UNEFINED 

TABLE 8. 2 PRCIPITATION lD POtINTIiL IRRIG0ATIN RCOUIR[K(NTS FOR GIen PROBABILITY LV[LS BASOD 0£ GAHM& DISTRIBUTION. 1N Nt 

STA£ION NANC BLOWAY N 0 SANTANDER son. NO. 3130. LAI. 7 1£. LONG 77 3. (LfV 3235. IARS OF DATA 16 

P0OBP3L8VV 83. 80. 80. 1. 10. 60. S0. tO. In. 23. 70. 30. S. go. Go. 2s. 13. 60.
 

NONT" MEAN ETCH IOn
PRECIPITATION IRRIGAION 800U|O[R[N 


JAN 44. 0. o. 1. . 6. I0. aa. 71 £6. 51. 72. 173. 118. 84. 86 9 93. 91. 86. 
(Ci 66. 6. t. 3?. 22. 21. 31. £8. 17. 80. 83. 30I II 3 ~ 60.* 33. 3.18.*I? 88. 16 1* 
8*6 £8. 3. 8. 38. 23. 2£. 32. £8. 32. 65 13 NI. 33£. 36£ 333. 302. 85. 83 At. 18. 
I 363. 23. 11. 6S. 11. 16. 81. 338 Itt. 37£ s83 233. 28 386. 81. 35. 3£ 2£ 36. -6. 
Ao 2103 8 1g£ 332. i.36. 11. Itl. 223. 2S. 28? 2t1 1tO. 388 87 -1. -3S* -617 -$ -80. 
JUt 30£. £1. 67. 81. 72. . 31. 88 328.m. m. 330. 338. 363 388. 8£. 63. 28 22373 
JUL AV 11. :.. st sq 11. 13. 18 8y. 97 a0 I30 12. * 16 30£. 60. 60 £1, £2 3. 
AUG 300. S2. 10. 71. 11. an. a8 30 33 320.2. 36 1 311.. £0 31. 
IP 826. £0 68. 762. 1? 8.1 IC. I I. 13. 2 6 S0 I t. £h 38 26 32. 
0C 31. 61. 17. 801. X2 18. 36 74. 238 781. 3I8. Itl* 431 67. 12 -I -8. -33. -It. 
No 21. 91. Ill. 338. is3 Ia 1333. 23s ?? 78. ?2167 88. 34 188. 88 -Z. -50. .62 -23. -8£. 
C 177. 22. 31. 2. 601. £8. 17 I3. 178 I-s. I13 383 288 303. *8. SS 3T 28. is. . 

81. 1 I1. . 36 23.
 

NN 3630. 308. 3170. 121. 13S 1093 33. 1S. 1871 I38 -81 -313. -233.3381 342S I£ 161. 1735. 188. 2£ -323. 

PAP2N[2 (OR GA8 ISv18MU230
 

8ON1 JAN feC 8621 8P Hl JUN XUL AUG SOP 0C1 NOV DEC *N

L.8218 .08S 031 ,0212 033 .0231 *.31135 001 .0880 .0288 0303 .0236 036£ .0200
 

8 .£38 1.362 13.36 30211 5 001 1 0172241 ;.810 1.638 2.801 1.627 10*32;.16 

LNGAN 03IS .. 0131 -. 186 **0t82 3 I]tI 3.T38 6818£ 310.238 1.3388 .23 0 .0&21 1 036£ 7j.081
 

* PRECIPITAION FOR MNTH 00 YEAR IS NORMALLY SU0TE1D1 0 -- NEGATIVES IDICA(T 4 I80N12 --- G8888 PARAMETERS Um*rr([CtO 0 

TABLE0 N. S P6CIPtTiIIIN AND POTENTIAL I3RIGAION REQUIREMNI$ FO GIVEN PROBABILITY LEVEL% BASED ON GA*88 0ISIBUTON. 3N Nt. 

STATION 8*8r ALAZ* N 0 18A1IN60 * . NO. IIS3 . Lii. 7 t4. LONG. ?2 8. CLV. 3000. T0*R% Of 0A1 11 

PPOBAG[LI 86. 80. 8o. 1S. 10 6o. 1n. 8o. 30. 23. 20 10 S. 80. 0. 2*. 10. 60. 

RONt" KC*IN PRCIPlITAtO (Ce IRRIGATION R0OU|3CH[kN0
 

J4t £7. 0. 6. 31. 27. 28 63 1h Nt. 33£. 13. 366. 233. 136. 82. 80. 80 26. 68. 66.
 
P( 136 23. 3.1 60. 68 83. 337. '.8 100. 30. 42 35. 8.
1 s8. 10. 310. 61:. a, I 
"A: Ill. 12. 23. IS. 83. 1. 38. *7. 113. I8 3S. 176 280. 307. 338. is 84. 16. 66. St. 
'PR 21£ 74. 88. i0. 11 1 231 21. 2812. 37. 441. 360. 83. 88. 38. 6. -33. -62. 
Wi? 32. 368. 367. 21. 2£2. 7S1. 281. 33S 3S. 83. tfll. 823. 83 143. 302. -85. -326 -360. -365. -426. 
JUN 36£. 28 47. 6. 1S. 8s 10 1. 320. 351. I8. 207 230. ZA. 312. 309 61. 06. 3t. 23. 2. 
JUL 1.. 31. 21. 43 1. 61. 75 1 3. 3 33 .7. 27? 371. 300. 7I 6 83*6. 225. It. 62. 
UG 383. 23. 3 . 1. 11. 7£. 82. 333. III 38. 31£ 383. 213. 303. 133. 88. 1 . 10. 63. £3. 

SIP 3!1.10. 26 £3. 8 . 86 32 . . I'll, 721. 233. 280 310. 83S 328. 6. I. 12. 36. 7. 
0C2 £11. £. 37. 38. 221. 211 320. 3218. 811. 383. 636. 680 18 311 333. -32. 719. -Ili -11, -205. 
WOV .1 81. 777. 286. 111. To0. . 1 . 31 *. 10?. 238. 820. £7. -33£. -Itt. -21. -283. -28*. 
D[C 27n St. 76. is. I6 IS£ 113. 7131. z7. 329. 362 6o. SIS. 626. 81. 13. -21. -AS. -61 -300. 

ANN 2686. 116. 312. 1.. 2018. 736? 2138. 2s6. 71S8 71. 3127. 37? 3701. £018. 3308. -31 -138 -2SO. -8154.-100. 

PARAMETERS FO GA8"8 D|1o3tRUlION
 

8061£ JA £88 '088P 8*2 JUN XUL AUG SP 01 NO8 OC ANN 
3.*86 .3081 .018 .021 ? .0221 .016 .0368 .2318 .0337 .09t33318 *0362 .001 .0'i8 


A .803 ?.12 3.382 I3.3$ 1 27 2.015 1.71A 2.3?7 3.31 2.01 S•.3£ % 1.1 30.16S 
LNG .1481 -. 18£ . 1 -. Il17 -.0710 .0£0 3.866S 3£ 6615.0411? -.371 1 182A v 6 .0466 .8831 


. PRECIPITATION FOR MONT 0 YIA IS NOIRMALLY 0$IN168UtIO -- N(GTIVES INDICATE tO R[OU30NIN[ so** G866 PARAMTNS u0o0rl6n[ 

I&PLE ttbL 013ON P1606. 4 PECIPITAIIOO *N0 POT |16413 £ 8008£I$ FOR GIV N PROBAILITY LCVCLS B*S0D 08 GA28 0|%lgllullk. 86 88.
 

S110N MNE R(S18PO VALLE 1(8. NO. 208S0 LI. 4, LONG. 76 0. LEW. 1670. YA8 or DAT* 33 

P2OO061LIT2 Is6. tn. 0. 1S. 70. 60. So. £0. 30. 25. 20. 30. S. 90. *0. 23. 10. 1o.
 

6N6H 8E6N PRECIPITATION (C8 IRRI0TION UI086 4. 

JI6 £ 32. 8*. 22. 21. 28. 33. 38. 63. 62. 62. 62. 71. 81. 0 2: 81, 83e 60 13. 
rED £3. 38. 73.IS. 28. 2, 3:, 4. 52 . 20 £8.38. 81. . . £. 1 0. 301 82 21 13 

8*2 7£n. £3. 6. 36. So 63. 66. 1.. 71. 13. 77. 83. I3. 13. 320. 73. 1S. 62. 38. S.
 
*18 118. 86. I88.00. 110.301 . . 2: 368. 17. 389. ?06. 88. 3 -1.1. 1.1 1310 I3l: : -1 .22.
 

JUt I0. 37. 2S. 3o. £t 1S. 1. 1. 82. 1. 171. 3 373. 211. 19. 6. 6. £. 33.tn 1£ 
JUL in. IS. 20. 28. '2. 36. 83. 3I. 88. 70. 16. 83. I6. 124. 308. 8o 71. it 18 60. 
800 17. 38. 26. 13. 37 38. £1. 33. 60. 18. 16. 71. I. 112. 110. A6. 10. 18 . 13 SO. 

6 317:. 6 32 .'0 8 370. 104. 114. 233. 3(. 8. .3.8 . 333 £ 7 331. 6. 38. 733. t7o. . . . .
 
0 1 313. 6. 1. 1. I 181.
:D, in. M0 .1. 11. .• 83 8 son 336 125: 31. * 3 :7 17, :0.• 80. 38 1.as* -is 0£. ,SIO11 1723 13h1': 38. '11IT*• NO* ,3127 14 18 8: "0 
DEC 78. 2W. 35. 46. St S 66. 71. *3. 8£. 301. 310. 133. 357. 83. 61. 53. 46 t1. 33. 

8N 3l3. 128 1*S. 87. i6s. 111. II. In1. l0 . 1107. 113 , 1 2. 1615. 3136. 1231. 6SO. 316. SO. 326. 27S. 

PAAMETERS FOR G602A O18103t6UION 

8NN JIt I'l 886 *08 "12 JUN JUL 8U SOP Oct Nov 0EC 86
 
LIN6 .flt .3160 .,I36 .0802 .302. .0233 .0781 .0618 .3383 .0130 .0710 .0124 .021 

N 2.818 1.766 1!.12 10.710 30.51S 2.303 2.738 3.,0l 20178 30.8 7.830 £.1t7 28.236 
L36N, .11s . a.n011 8.16 141.866 1.98a 3. .67 .8917 4.3G 64.6144 

• PRECIPITAIOON F08 NT3H 436FE8 IS NOP LL2 0$S14INUI[O .* NEGATIVES 0NI82 NO ofOUlf0[41 *.88 GAMMA PARAMETERS UNDEFINED 



IRRIGATION 01STRBUTION* IN58 T*81, 8. S PRECIPIATIOW AND P00ilt1 L REQUtIEMENTS FOR 01VEN PROBABILITY LEVELS BA5( ON GAMMA1 IN. 

STAION NAME OSPNA PRI NAN0O SCR. NO. 30725, LT. 1 17. LONG. 77 29. CLEW. 1700. TI0R Or ATA 11 

P8O00I8L3T1 is. go. go. 75. 70. go. so. No. 30. 25. 20. S0. 5. 20. 80. 15. 0. 60. 

MONTH HIS I* tie" 0 000 8[ouINNT .*PRECIPITATION -7 (74 


JAN 113. 30. 41. $?. 64. ?[- 85. 300. "7. 136. S8. 10| 20. 239. 107. 0. s0. as. 30. 22. 
F1 SI. 21. 2. 83. S. S. 07. 79. 83. 10. 121. 133. Igo. 202. 101. 3. 58. S- NI. 38. 
Mae I07*.61. 0. to. at. 8s. 96. 104. 317. 122. 12, 133 1150. 15. 104. 36. 23. 20. 10. 8. 

It. 216. t87. . ' "6. -24. -12.APR 103. s8. 323. 330. 1IN. 1i5. 371. Is. 2o7. 237. 208. 2. 4 -31.5. 

AV IS0. *5.10. 12S* 133. 131. 152. I6N. 177. 192. TO0. I10. 231. 761* IDS. *4. -22. -2. - 88.. 

JUN 317. . 3S. 32. 41. St. 72. 57. 327. 100. Igo. 220. 312. NOS. 010. go. 7. 05. Ss. 38. 
JUL NN. S. a. 38. IT. 20. 27. 38. 83. 5N. 01. 15. 25. 005. 112. 038. 1o. 10S. 303. 5. 
AUG *?. 1. 3. 7. t0. 03. 20. 25. 80. ss. 0S. 77. Il. 158. III. 130. I02. 123. 320. 113. 

SEP 58. a. 33. 2. 2s. 30. $$- 88. 55. 12. to. to. 320. 09. 12S. 113. ION. 100. 56. 81. 

OCT 178. 55. 70. Io. 030. 320. 338. 11. 3s1. OT. 222. 235. 210. 330. 112. 37. 13. 2. -7. -21. 
NOV 151. 308. l8. I33. 388. a55. IT. 38*. 20.. 217. 217. Z36. 270. 288. 9S -21. -4. -33. 60. -IS. 
DC Is.. 87. 85. It5. 022. 128. 133. 183. 133 17T-. 193. 2381 241. 87.. -.. . -as. - . - . 

ANN 384;2. I. loss. 175. 1722. 206. 1388. 128. IS 1. 1002. Its'. 3I3. 175. 202z. 1258. 2. 123. 70. 32. -S0. 

PARAMETERS FR CAPRA DISTRINUIT04
 

"OUT" JAN FIR "An #PS may JUN JUL AUG SEP act NOv 00C AIN 

Mae8 .025 .027.. 108 01381 .008S .70 .01132 .0165 .0279 .0210 .0535 .0655 .0135 
8 2.T07 2.898 13.161 .711 10.822 3.088 1.301i .718 0.089 3.996 10.205 10.85 20.11 

LN8N .058 .2102 Is.SNls 5.80 111.9217 -. 0239 -. 197 .1t80 -. los I0611 13.2660 38.8380 35.6802 

* PRECIPITATION FOR MNTH OR YEAR IS PONOLLY 0ISTRIIUID .0 N(8IIV IN0000 NO REQUIREMENT .... 0AM0 PARAMETERS UNDOFINEO 

TAIL[ 1. 0 PRECIPITATION &NO POI[CNIIL 10800108 NCOUIREN0TS FOR GE6N POPA1ILI LEVELS G1. ON GAMMA 1ISTIBUTION. IN 85. 

STATION NAME MAIUL MCJO0 CAUCA SER. NO. 3330S. LAT. 2 23. LONG. 70 43. CLEW. 0TSO. TEARS Of OlA 02 

P8O ,ILITT s8. 5n. 85.7. . 0. 80. NO. 30. 25. 20. t0. S. g0. s0. Is. 70. 80. 

MONH "CA8 PRECIPITATION ITCH IRRIGATION REQUIREMNT --


JAN 188. 58. 71. 90. 88. 100. 121. 036. IS. 170. all. 388. 230. 203. 8. 21T a. 0. -- . -23. 
FEB It'. 25. Is. 52. go. 08. 83. 18. 338. 400. I05. 308. 21S. 2SI 87. 03. 88. . 2. 18. 
map IS. 30. 88. 66. 70. 87. 107. 129. 3S. 085. 103. 22S. 211. 150. 103. S9. 31. . . - .37 27 
0r8 35. 90. 008. 133. IN. 133q. 111?. 206. 220. 280. 215. 29?. 335. &1. -20. - . ...-.... . -. 3 
may 173. 83. 88. I3. 120. 13. INS. it. 180 388. 208. 273. 2S5. 28S. St. -. -24. -32. -40. -. 
.UN IS. 7. 33. 28. 30. 30. 49. 01. 83. 103. 307. 133. 185. 235. 9. Ca. 72* 8. 60. 81. 
JUL S2. 8. 02. Is. 23. 27. 38. 82. 82 03. 10. 19. 108. 178. 1. 102. 9. St. 1. 80. 
UG St. 3 S. 3. IS. 13. ?7. 30. 88. 63. 72. 88. 120. 15?. 122. 1. 30. 00. 103. 9S. 

SEP 800. 88. 0S. 18. I0. i3. 1an. 730. 110.3N. St. 71. 50. 126. i8t. 07 08. 38. . 81. 25. 
OCt 352. 180 ?18. 2S. 271 285. 333. 380. 31. S1. 835. 883. Sol. SS. 85.-111. -IS. -112. -181. -21. 
NOV Sao. 103. 223. 288. 2*. 20. 207. OS. 323. 183. 358. 317. 800. 
8S. 83. -180. -30. -T10 -38. -208.
 

OC 110. 11. 175. 211. 277 783. 26 8. 796. 32S. 355. 378. 
 800. 808. S2. go. -51. -128. -43. -35. -I0.
 

£NN 2088. IS3. 134 170 I380 1062 1I8. 2n1A 2112 721M. 725. ?I3S. 2875. ps3. I18. -SO. -570. 4628. -073. -758.
 

pPIPAITERS FOR GIAM OISt9K4UTIOM
 

MONTH JAN FR "n APR HAT JUN JUL AUG SEP OCT NOV DEC ANN 

L.*"P8 .03SS .0207 .0188 .0383 .031 0387 .0530 .0010 .0347 .002so .0018 .0238 .0150 

a S.38, 2.370 2.38 0.728 7.S0 1.28 3.1 .913 3.000 8.882 19.085 7.288 39.001 
LNOAR 1.8085 .2017 .08 0 0601 7 50.S .0906 - .0867 .Unol 1.3810 12.8476 36.8181 1.0815 3113.0008 

- PRECIPITATION FOR 8MO7TH408 Vi IS NOMALLY DISTRIBUTED .. NEGATIVE% IO0CATI NO N(UI (I1 .. 9. 0180 PAAMETERS UNDEFINED 

TAIL[ 8. 7 PRECIPITATION AND POE01TIAL 1NRI08TON REU]IRC lkE FOR GIVEN PROBABILITY LEVELS 8S(D ON 88M DISTI0UTION. IN MR. 

518100 NM .14003 NTIOUI SIR. NO. 87580. LAT. 5 38. LONG. 78 S. (CLE. 1630. VA8 O 0870 02 

POBABILITY 9S. I0. 8O. Is. 70. to. %(). 0. 30. 25. P0. 00. 5. s0. 80. 15. 70. 00. 

"O8N M(AN PRECIPITATION ETCH IRRA1T3ON N[OUINE8N *s 

JAN A?. 28. 37. 88. *5. 00. In. o0. 91. I0N. 307. 323. lIN. 1. 002. 05. 52. NY. 82 32. 
F08 308. so. 80 ?S. 78. 88. 98. l0. 038. ii.3 ll8.32. 8. 18. 8. 3o. 21. Is. t0 -0. 
PAR 177. 88. I3. 129. 3fi. 382. 35. 107. 30n. 198. 731. 212. 238. 202. 98. -12. -29. -30. -83. -SS. 
8P I0. 350. ?7. 283. 258. 208. 282. Sao. 308 380. 352. 18. 803. 836. as. -132. -159. -005. -175. -11. 
"AV 20?. 37q. 1%. ?is. 271. 231 285. 758. 272 Zee 217. 301. IS. 3S9. 87. -10 -128. -136. -14 . -IS. 
JUN 085. 07. AS. all. 122. 13. I13 1. 198. ?S. 21. 258. 313. 302. N. 8. -I. -2S. -39. -00. 
JUL IS. S3. AS. A?. 96. 108 377. I33. I38. all. 198. PIC. 288. 2q6. l01. 8. 21. 12. 8. -10. 
AU 188. -0. 11. 131. 12. 350. 166 Is 058 737. 7?7. 281 277. 308. 303 -1. -? . -31. -0. -$6. 
SOP 506. 388. IS?. 308. 378 178 180 138. 207. 10. ?is. 223. 230. 788. 102. -5S. -01 -72. .70. -88. 
OCT 288. 100. 17 . 010. ?(Is. 212. 770. 21. 718 773 ?0 380. 313. I8. 15. -51. -101. -10. -111. -131. 

NOV Its. 005. Its. 083. ION. IS% I08 Ibr. 193. 708 717. 720. 253. 271. 80. -. - . - . -. - . 
DEC IT?. 8S. q4. 318. 228. 133. 387 I0. 203 088. ?s. 721. 2Ss. 205. 50. -00 -30. -38. -48. -00. 

*N. 7785. 3o82. 3 7088. 2081. 71? 200 ?n0.* 2330. 2602. 781. 7801. 258. 2087. list. -?s. -87. -880. -S0.-ION. 

PARAMETERS FOR GAMMA DI+tIRIIlON
 

8ONTH JAN F0 MR APo MAY JUN 21, AUG SOP OC NOV 0E ANN 
LP,8 .0817 .0111 .0018 .ni00 .000G z273 .0ast .0883 .70S8 .0778 .069? .04s .037 

9 1.817 6.063 13.Sns I3 1 7 22.777 8.210 3.51 8.339 80.148 18.012 12.810 7.70 113.103 
LNG&" 0.8184 S.73 I0.SO8 33.1898 47.0181 2.0008 A.6811 5.2160 107.3100 30.8250 1S.7103 8.0008 2113.192 

F ONT OR IS 808L 43SIRIU O (0 80GA3IVE0 I801C30 NO 0[UI8N08 4... G888 PARA80(7R UN0DEINED- PRECIP114110 83H V .380 

T85L0 P. 8 PPE¢IPIIIION 880 POttN 1L 3835G0IO R0UIRE(ENT FOR 03VEN PR0OBAILITY LEVEL5 8AS0 ON G088 0111011100 IN 8A. 

5733(04 001 G888.0 emR3UA 8om8e SIR. NO. 830s. LAT. S S8. LONG. 13 36. C(EW. 370. T0ARS O 08AT 12 

P8ObAVLIOI 8S. O. 80. 78. 7 10. 'a. 80. 30. 25. ?0. t0. S. 8o. 0. Is. 70. 00. 

MON MEAN PRECIPIATION CITCH IRRIGAION ROUIRE0NT -0
 

JAN 07. 32. 23. 32. 30. NO. a. s5. 8*. Th. g0. B7. l08. 028. a3l. 88. 75. Is. 70 68. 
108 85. 07. 20. s0. 38. 82. s0. so. g0. 138. 30. at. . 08.It. ?2. so. 133. as. 83 73. 
8*0 383. 58. 8T. 80. Is. 102. 308. 33. IS0. 370. 38t. 15. 235. 2sS. 8 S.2 . 2 . It. 3. 
8P 738. 103. 127. 387. 158. 10. 388. 702. 275. 280. 262. 271. 320. IS. 55. -23. -4A. -5 . -69. -0. 
"AT 250. IN. lot 20 8. 213. 720. 230. 751. 21. 215. 2S. 300. 337. 30S. so. -84. -10. -3I15 -23. -135. 

J10 787. II$. I31. 100 178. 110 212. P35. 758. 78. 302. 323. ITS. 15. 52. -aS. -74. -7. -8. -120. 
J UL I7. 01. 88. 307. 136. 171. 083. 160. 1A0. 702. ?IS. 230. 273. 313. 10. 20. -1. -II. - .. -05. 
000 IS?. 17. In$. 122. 328. 133. 083. 3ss. SA8. I7. 067. lag. 210. 728. 108. -1. -1 . -22. -2. . -3. 

SOP 373. 101. 1i1. 133. I1. 38S 180. 000. a77. 130. Ill. 208. 228. 707. t00. -11. -. 2. -3S. -8f. -51. 
0(3 22(. lat. 088 070. Ise 388. 208. 72t. 21f. 2S5. INS. 21. 311. 183. 88. -49. *T1. -0. -9. -005. 
NO 211. I7. 087 300 130. 170. Ill. 705. 720. 237. 781. 21*. 288. 13. 88. -46. -66. -4. -82. -1. 

6q. 52. 121. 11. 0. 80 23.00E I0. 30 83 ST. AS 80. In. 130. I. 200. 103. 846. 0. .
 

$NN- 2000. It. I388. 3880. I0 1513.h Il?7. 7038. OS5. ?I05. 2121. 7150. 2221. 2287. 1231. -577. -085. -070. -S. -IN. 

PARAMETERS FOR GAMMAlI~PJ1
 

FEN 88 
AI .0S03 .010 .032. .014S D08a .0o .0217 egs .1118S .0312 .OIS .0311 .0681 

a 1.101 7.039 8.028 7.406 37.818 6.805 %.041 IS.021 IS.200 21.21 02.850 3.138 169.7II 
th85N .7883 .068 7.0275 ?.t .114.9118 0.3278 3.330 23.202 2S.752 08.01116 18.8521 1.872 2113 2% 

"Oi" JAN PAR 08 8 JUN JUL AUG SOP OCt NO DEC ANN
 

6 8lICID llIC8 FOR MONTH OR 0ISTRIBUTED 0 810 TAN GAM UNDEFINEDYEAR IS NO8I8L NEGAIV(S I07 I(838 IIUIN(E 08888 PARAMETERS 



*l1 INTABL( S. I PRECIPITATION AND POTENTIAL 3NVIG3ION RCOUI[NE[NTS FOR GIVEN PROBABILIT LEVELS 8A3 UN AR 0311113ou O. HR. 59 
S1TION MR( SAN VrIPNil SANTANDER S13* No. AS0 LAI. 6 ST. LONG. 13 28. E((V. 1200, WEARS Of DATA S 

I1.
PROBA1O|L33 -s. 10. 8o. 75. I0. 1o. so. 40. 30. 2S. 20. I0. S 10. so. T0. 10. 

IR0T1I0ON UIN1((11"l"H MEAN PP(CIPITATIObN 	 (CI 310 . 

JAN 71. 3. 6. 13. Bi.- 1. 3I-. SO 68 . 913. 7I. 12S. 381 ?%' too 102. so. $1. $1. I2. 

rca 11. 11. S6. 69. 11. 715. al. 5. 10-1. I. 12. 3G. 318. 171. 01. 18. 3S. 2S. IS.30. 
"AS 5S. S. I3. 21. 27. 31. 88. fg. 87. 338. 131. 3s2. 217. 723. 117. 101. 1. g0. 83. 68. 
APR 166. s8. as. all. 23. 131. Is. 172. l1t. 220. 23S 253. 303. 30. 90. 12. -13. -21. -31. -St. 

"Al 231. ass. 170. 190. M87. 20 . 21N. p31. 211. 760. P&N. 2718. IDS. 328. I03. -61. -66. -98. -101 -I1s. 

JUN 201. 71. 10. 338. 130. 312. 311. t*. 213. 213. 213. 283. 140. IS. S. -23. -11. .10.351. 	 -34. 

JUL Ss. It. is. 37. 118. S6 7. oo. 18. 184. 381. 213. 316. 318. 3ll. St. 74. 1S. S. AS. 

AUG 133. 21. 31. 5. 11. 1O. II. 311. 131 18. 181. 301. 210. 31. 3li. 7. SI. 11 10. 22. 

SEP 16. 26o 83. 103. 1031. Ill. 17. 3i8. 131. 130. 112. 311. 160. 172. %0s. i3. 3. -. -40 -33. 

OCT 321. 121. 161. 21*. 247. 26S. 311. 318. 832. 1171. sit. 853. 718. 193. II. -12. -13*. -182. -166. -312. 

Nov 3141. 52. 31. 173. I3s. 716. 21. 103. 13.l13. 446 117. 60,1 711. 10. -31. -13. -305. -21.6 -316. 

0[C IRS. 1. 1. 41. 53 fg. IS. 121. 172. 721. 712. S0S. 13$. 112. 82. 61. 41. 32. 1.lo. 


ANN 271. 1231. 3830. 11. 3S. 1823. 3189 213. 232S.S220. 2 *11.7. 3327. 3131. 3211. -"13. -312. .41. -151. -110. 

PIR8MI(0 rONGAMMA filTmll|UTION
 
AUG SIP OCT NO DCC ANN
 

L*11 .0331 .0122 . 01Or .O2 .01 a 0311 

MONTH JAN FB MAR *PR 1a JUN JUL 

Onto .0114 .lots D0o1 .0081 .001I .0041 

11 Ass R.411 1.006 4.4S0 1.611 4.063 1.208 T.0M3 22.101 3.813 3.958 .l3 30.71
 

LNG .102 -6.605S - 3S 2.346 18.l30 1.8717 -.08761 .o032 1.111 .2322 eG12 .0167 l1.$S11
 

-- N[GATVrS[ INDICATEti N ItUIRtfl[NI .... GAMMA PARAM[IERS UNDEFINED - PRECIPITATION TOP MONTH OR YEAR IS NORMALLY DISTRIBUTED 


TABLE 8.10 Pm(CtPIT0OM AND POTENTIAL IPPIGION POUI1 [N1$ FOR GIVEN PROBABILITY LCV(LS3 A8*O ON GANN11& IN AM. 

1AION NAME 1111M1J8L CLOA$ SIR. NO. 503011.83. I 157 LONG. 7S1. ELEVO. 100. TE811 OF DATA 11 

9% 1 IS. 70. 60. 10. 30. P1. 20. SO s0. . 0.
PROBABILIT I. 80. SO. 	 10. go. Is 0. 

1ON1H MEAN PR(CIPITATION 	 (7CH 11113683D REQUIREMENT8 .. 

JN 113. 5. F,1 113. 89 i5 301 137. I31. Is*. 1. 171. t011. 23 11. as. 30. 31. 11. 33. 

rc 1s. 4s. G3. as. is. 305 171. 113. IGS 11. 206 P2. PIS. 1.1. I3 18 21. 16. 1. -12. 

111 M3*. IS 161. 179. 383. 12 202. 231 2211 231 21. 2150. 271. P0. 172. -43. -1. -13. -II .I0. 

AP0 23l. 207. 228. 27 296 131. 111. 3O0 182. iO. -12S. -IS .216 IT. 31 ?12. 303. -16. -3I1t. -193. 

1Ay 1SP. 231. 2%3. 722. 211 305 32S 3s 11.4. 38l. 00 *1 111. 91D. 30?. -11 -180 -1134. .301 -223. 

JUN 212. 172 1. 170 83 lq?. 237 732 23 270 292. tOG3. 3s. 33. 104 -30. -33 -1f -88. -108. 

JUL 383. 7. I7. 323. 137 l47 63 1o1. ?p72 227. 213. 28?. 308 311 338 22. -3. -33. -23. -. 1. 

AUG 183. 13. an. 107 3 31 3 15 1711. 21 ?3. 751 771. 313 1. 324. O5 17 1. "3 -30. 

SEP 388 71. q 118 I2 133. IS$ 171. 18. 722. 736. 2S3 100. S 11 33 23. -2. -32 -22. -%to 

OC 3831.ISS 147 214 231 240 27 333 331 181. 3i8 107. 413 SS 300 -714. -331 -126. -110. -i1. 

Nov 211. 36. 113 204. 213 221 236 251 2G* 78 22. 101 13. 360 1. -81. -10. -all -121. -10. 

DEC 06. In 1 1333 q 1 7 11 311 203 213 22 7113. Mo3. 281 306 106 -33. -S3. -1 -so. 82. 

ARM1.711?. 7127. 2126 213 3 27714. 21143. 2438 28. 13002. 3122. Bill. 1331.,109S -1215 -121.-121.*3-3S.2145 ?3q 23. 


PARAMETERS15rop G&om* 13s3113111J104 

MONTH JAN FE MAR &OR MAY JUN JUL AUG SP OCt 8OV DEC ANN
 

LAM1 .0310 .0210 .323O 0811 .OSS 
 0317 U06 nano .327 .012 .0721 .0361 .0413
 

P S1.00 1.1111 25 Pa? 1 7 A % 18 1 4 .7861 1.33n 3OSS 5.204 7.1l 11.131 13 3 11 1.125
 

LNGN 3.1303 1.0353 87.8331 33 0812 17.667 8.0703 
 3.173 3.2318 O115s 31.1861 Z .6525 11q.SSS313 1.0231 

TOO ONTH 0 NORMALLY DISTRIBUTED NEGATIVES INOICATE 010 R[1U1R8(f(t8 61MM PARAM[E(E UirIN[O* PRECIPITATION ra 1 E11 IS .. 	 *.. 

AND POTENTIAL IRRIGATION R(OUIR[(N11 FOR GIV0 N P1NB*ILI77 LEVELS3*S0 ON G1MA 0I11IR3U3|ON. 11 M.TABLE 8.1 PRECIPITATION 

$3a8l3 N NAME Cm34CmIK& VALOIS SE1. NO. 0310. L13. * SO. LONG. 1 317. [LEVo 310, YEARS OF ATA 18 

g0. G0.
PNGAIILI V 88. I0. go. 1 70. 10 8U 10. 30. 28. 70. In. S. g0. ISO 13. 

HoNIl" 11(N PRECIPITATION 	 (1CH 311IGA*ION REQUIREMN -

66. 16. 

3I1 311. 11. Ga 83 68. 87 115 330 ItA. I18. 3*. 196o 231. 217 316. as. 31. 28. 38. 2. 
JN 1331. 42. Ss 73 83II A 3 S 17. 318 IS31 Ill 111. 227. 6SO. 323 I1. 10 32. 

1*R 2I8. 321. 381 1338 *16 702. 23 . P8 2112. 329. 321. -S -38. -15. -61. 

APR 213. 1311. I7. 318. 3I.3. 213 23 330. 1S 313 328. 111. 101. 448. 101. -3 -It. -31 -108. -133.
332. I2. 	 71. 283. -27. 

play 2*7. 181. 384 199 71 ?76 210 71S 13. 331. 34A 361. 42S. ISO 106 "S1. "3. -303. -331. -314. 

II 8 11. 72n 212. SU 31. 33 -20 -13. -7. 

JUL l1. 	 88 1 011. 334 317 12 BAD. 31p ?01. 7?7 133 27. I33. 120. 31 Is 6 4 - 22. 

61 123 21 312. 311. 3. -18. 

JUN lip. 	 11 32s. IS1 163 ?2. ?0o 2111 306 -3. -82 

AUG 12. g0. I0S 333 31. 3338 190 23. 21. 30 s 11 2 3 2 

SEP 17. 13. 7 3 0 336 IS 311 133I3a 208. 222 2311. 25 328. I1 3?. 3. 1. -7, -21.
 

OCT 333. 233. 221. 7411 '59 ?1 2111 105 32S 11 113G 3. 401 138. 110. -111. -13 -119. -118 -17.
 

NV 271. 3SO 177. 701. 21 2 71133 218 28 10I. 322. 337. 378. 417. in -7 -31. -118 -38. -18*.
 

(C 2311. 130 116. 17. 15 3a 38. 7217 27. 411. 211. 2S. 28MO 321 330. -31 -11. *66 -73 -8.
 

11N 78?*. 213h 213 ?786. 211 2133 21110 2113 28%8 Pas3 21178 2133. 3033 3171. 132 -T.71 -821. -810 -1029.111.
 

, 
PARAMETERS ram G181 8ISTRtOU1ION 

S P OCT NOV DEC NN 

LAmBA .213 .021K .0O1 .?79n 3A13 .027 11323 
11811 JAN FEB MAO APO1 M1 Y JUN JUL AUG 


10 .3328 OaI 0421, 0820 .0217 

N I*151 3.837 83q9 1.111 .1110 8 732 1.72S 11.00 1.610 8 331 3.13*49 S.52 

LNG 1.132 3.1181 173168 8 I30 8.0461 q 3133 2.3713 1.10 ?.11o% 311.1131 16.310% 13.2117 10.0221 

ONTH 01 EI%1-15110 	 No I.... GAMMAPARAME(RS UNDEFINED- PR(CIPITATION rO0R 0 1 AR 5 NORMALL o. NEGATIVES IN(0c130 (OUi3P(K11 


TABLE 0. IP PRECIPIVAV|ON AND POTENTIAL IRR|IAION R[OUlRNtNI5 FORGIVE]N PROBAIOLITY LEVELS NASCO0 OGAM# ISTRIBUTION. IN No. 

STATION NAME H[OACILIO UPIAE VALLE SIR NO. 50700. LAI7 17. LONG. 7S SS. [L[V. ISSO. TEARS Of 041A 13 

PROBARILIlV IS. O * 80*.on. vs. in., $0 . 40. so. is 70. In SO go. $O. ?so 70. 60.
 

MONTH MEAN PRECIPlITTON 	 (E014 limmio71 RrGUtilrwrfN --

JAN qIa. i. 34. 47. .6s. .1. 70. al. 94. IDS IIo* 1?q* I 0. 111. 100. 66. $5. 41. 42. 31. 

3111 30 2. %No 103391.It .3*10. 1%0 150. 113. 2S. 100. 8118 0 11.r[e Sq. S. SsO 01. 7. 7. lInz* 120 13 Ion i11. I4* 01 66*. 2. 345. 39. -6.6.5.31 111. 1 133. 11 10 31. 

2 1PR18.330 1.1. ?01. 21U.720, 243. P1. 277 
 21010.S 1 3. s08. 1 s. -9 -10. -132. -11 -133 

PAT113 . 8003. 110. I'1 Its. I10 10l 711 30 21. 23 287 117. 9 -21.0 *0. 351. -10. "0.3 
JUN81. 1 %0, 54o 91. 101. l188 178 M.0* IP(3 I0 Vol 120. 26O1 SOS. 92. 23. 1. "I -14 $3s. 

JUL 87. 17. 38 38. 0O 11. 60. 77. ISO 338o 123 137 177 388. t0. 13. 1. 11*21. 3S. 
AUG 10. 20. p1. 11. 17. 13. 11. ?1 32 323 130 132 I1 201. I33 al. 712 61 38. 21. 

S1P IMI. 13. Sq 17. as. 30. I8 a33. 310 13 138 183 273 261. 103 411. 21. i. 13. -* 

CT 251. 120. 137. 1S. 270. 2S. 23. 771. S1 12 331. 18". 11. 311. 9*. -A1 -372 -02. -341. -11. 
NOV 236. 33s. 13. 317. *8 232. 70 . 21. -- -1 -113.92. 31. 17 23 83 32 33. 140 8 . 

DUN 17. 12. IDS. 133 303. 13l. I16 11 IS. ?0 '' 722. 2s. 308. 3S. -2. -1. -. -36. -35. 

ANN 16q. 11718. IS?'; 7A. 170. 371. 3011 3428. 013. ??0. 2172 3*9 2384. 11. 1111. -894* 8IT*-595. I110 -692. 

PaIn[mmNs FOR GAPl cl iouiVlUION
 

APR "AV JUN JUL AUG $(P OCT Nov DEC ANN
MNINll Oal3aJAN .020. MAR 7 2 11 .ZSO 1 1 1.12. C1I1? - .01
LA0(3 FEBN .03 3 20n11 .00 3 031 	 .040 02 -333 
3 3. 	 38.570N V .087 3 7.62 3 .76S S323 1.35BOM 1.S 2.3 3 .1 . .11. .33 . 00 

.1.11 13..2 	 1.78110 10.33 80.1382 11.30LNGAN .7719 1.711 	 .116 .0260 .2081 3.13* 


. PRaCIPIvtvIO% fortMo~tH fnoYEAR IS NOMALLY Dt1511|0UTC0 .. NEGAIVE%[ INDICATE NO REOUIR[M(NV .0.0 GAMMA PARAMETERS UNOtFlN(O 

http:503011.83


60 TABL 0.13 PICIP91AIION ANO PoVTiCIAL IRROIOATON 6OUIRtNCNTS FOR GIVEN PRORAIRLIIY LEVELS BASED ON INMA DOITIBUTION# IN M334. 

STAION NAME LA FLORIDA CAUCA SiR. NO. 50963. LAT. 2 26, LONg. 76 6. CLIV. 11. TEARS Or DATA 15 

P#01111L IT 9S. 90. an. is. ?D. 60. S0. 4O. 3D. IS. 20. I0. S. go. go. is. i0. so. 

MONTH "[4N PRECIPITATION ' ETCHE ORROITON ROUIREM[N1 *0 

JAN 36P. 42. 16. 7. 67. 16. 113. 133. 154. Iii. 113. 210. 260. 301. log. so. 21. is. so. ., 
FI 142. SS. i. IS. 9t. 101. 136. 132. 1-t. 160. 380. 13. 231. 266. lO. sa. It. al. 3. 12. 
PO is. 51. 73. 96. 306. ii. 1it. ISt. ITS. 200. 215. 232. 20. 326. 112. i. 36. S. -4. -22. 
APR lo2. 7. 96. i3s. 128. a31. 356. 12. 1t. 232. I. 23. 280. 3i. 9. -1. -23. -33. -42. -51. 
may 1t-. 62. Is. I5. 303. 313. IS. 1)0. 116. ITS. ass. ass. 234. 266. 9i. 21. 2. -6. -IN. -29. 
JUN 90. 1N. 22. 36. If. SO. 6. 8. 9,. 120. 1l4. II. Iii. A6. to. 1 1.. ST. so. 16. 
JUL 37. S. 8. 1O. 16. 19. ZN. 30. 31. IS. I. ST. i. it. 117. 109. 10. 101. II. 3. 
AUG 3s. 3. S. 10. 32. 15. 20. 26. 3t. N3. N9. St. 7l1. 9. IT21. 323. 1. 1l. 112. 10. 
SEP 12. 24. 33. iS. 52. 16. 61. 81. 95. 111. 120. 133. 166. 1I4. 121. 91. 71. 12. 56. SO. 
act 273. 12. Ill. 21. 23S 23t 2SI. 261. 29t. 303. 31. 327. 361. 392. I0. *II. -IDS. -115. -124. -141. 
NOV 306. 213. 231. ?IS. 263. 271. 201. 102. 317. 135. 3N8. S). SSG. N12. ii, - -361. -010. -18. -1IN. 
DCC 2)1. 1. 1117. 127. 231 ?S1. 271. 291. 313. 337. 3SS. 36?. NI?. NS1. 91. -9a. -121. -139. -ISO. -11. 

ANN 1129. f13. ION?. 3667. 171 . 17S7. 18317. 113. 1111. 2Ol. 2127. 217. P33S. 241. l221. -263. -383. -40.-4?3. -512. 

PIANIES FOR GONNA PIST3IUIION 

MONTH JAN rcA MAR APR tAV JUN JUL AUG SIP OCT NOV 0CC ANN 
LARBA .0213 .03 CA .0333 .0112 .0163 .0601 .041.0231 .0313 .044N .333It .0132 .020 

0 3.1S .560 3.11? S.OS) S.SGG 1.6S8 1.S 1.213 2.8 16.N31 2S.41t8 12.111 3.too 
LOGAN .6319 2.SfS) 3.1Sq 4.1112 t.06t1 -. 013 -.3037 -.080 .110 2I.O, S6.2i16 I.617 100.4122 

. PIECIPITATION FOR PONT" 0R YEAR IS NORMALLY 0IS6IUIIUTD -- N6IAIVES INDICATE NO RIEURIVINY see. GOMMA PARAMETRS UNOIFINED 

TABLE 8.31 PRECIPITATION AND POINTIIAL IRRIGAION REGUIIFMINYS FOR GIVEN PROBABOIITY LEVELS BASED ON 0ARN& DISTIBUION. IN MN. 

S1ATION NAME EL CARN[ HUILA SIR. NO. S3460. LAT. 2 21. LON6. IS 31. CLIV. i5O. YARS Or D03 30 

PODOIAILII I. 9O. 0O. 11. i0. 60. SO. N0. 30. 2S. 20. 3o. S. go. No. IS. 10. 60. 

MONTH MEAN PRECIPITYAION ETCH IRRIGATION PIOUIRCN6Y --


JAN 66. N. A. as. 21 25. 36. i. 60. Ti It. 1S. 17. 18t. 30. 302. 94. so Is. Is. 
frI 71. 32. I. 30. Is. 41. 52. to. T1. 16. 30. IllS. 357. Ott. 303. 1 13 66 63 Sn. 
VAR 306. 4S So. ig. 71. 79. 89. 100. 111. 12. 332. 10. IS. I11. 11. S. 46. t0. 3, 21. 
APR ass. 6. 1R1. 306. 136. 323. 337. IS. 366. 383. 153. 206 206. 26S. so. -1. "20. ".. "3. . -. 

VAT ISO. AG. Is. 11. 11-. I3S. IS. 146. 16. Its. 37S. Its. 205. 2IS 21. .2 "..... . -. -3. 
JU lO316. 31. 42. 59. 66. 7N. 86. 303. 120. 10. 152 166. 301. 2)6. IS. I 26. II. It. -3. 
JL. 1. NI. 1 o. 62. 61. 72. I. 90. I30. 132. I18. 126. I1i. 1I6. 96. 46. it, 21. 2N. 1. 
AUG Is. I. Si. S9 62 IN. 61. 73. To 83. I. RI. Is. 306. 105 S. 46.t 3 1. 36. 
SEP 63. 3. 3. t6. Ni. S7. 6. 63. 66. 12. 76. ?. go. to00. 101. 64. $ . s. S2. N7. 
OCT ass. 60. 82. 102. I0. 330. 133. 18. ASS. 1AN. ISS. 70. 246. 216. 303, 213 1. . -IS -30. 
NOV 131. g0. tO. 303. 109 1I1 123. 133. 13. ISt. 160. 11. 186. MG. Is. -S. .. . -2.. . "29. 31. 
DEC 333. a. ST3 Sq. It6. 2. 10%. 336 133. 162. IS]. 33. 210. as. 36. 20. It. 11 -0. 

NN 1I31. 162. Ia%? 133. Ii3. ISIS. lI32 1302. 0357. INS?. 34S I1S O. Ill ISIS. 173. 126. N2. 10. -20. -76. 

PARANEITER FOR GAMAA 0IT3 UTION
 

MONTH JAN rip mIR Opp MAY JUN JUL AUG SIP OCT NOV DEC ANN 
L0Mb .116 .022S DS33 .060 .0617 .132s .062 .2341 .Isa1 .0376 .0113 .012 .0206 

a 3.I01 31.763 S.0 7.217 12.66N 2.10A S.926 17.471 0S.038 1.19 12.44 4l.$i 37.126 
LNCGA -. 053? -.11410 N.IIS 7 1iON? 11.1N3 .67SG t.6609 31.9949 1*.8866 t.6tt2 )I6.557 2.6tl 97.6199 

FOe mo0tH 3106 IS NORMALLY DISTRIBUTED- PRICIII&TIO% DV 1 NEGTIVE INDICATE NO R[0UIRIEIPI *-0N GA3 PARAMETERS SNOWINESS 

TARLE 8.11 PRCIPIOAIION AND POI1 IIL IRRIOATION V[OUIRII[NTS FOR GIVEN PROBABILIIY LEVELS 60S1 ON GNSA DISTIBUTION, IN N36. 

51100 NAME CHAPFFTN TOLIN SIR. NO. SlYOS. LAI. N 33. LONG. IS I. [LEV. 12. YEARS OF 0036 11 

PROBABILITY i. t0. 80. IS. 70. 60. 00. 0. 30. 25. 20. 30. S. 90. 80. 1s. 70. 10. 

MONTH PClN PRECIPITAION ITCH IRROIAION RE0UI[MEN --

JAN 1?. 26. 3). N1. 52. S6. 66. 1S. 6. 918 DS0. 33. 138. 10. 107. 72. 60. SS. St. 1. 
F[l 17n. 13. St. 70 17 so. 17. ll. rS. top. 312. I6N. 1)8. 22). 101. i7 30. Z3. 17. i. 
PAR 707. 8. 30). 132. 101 1)3. 17t. 1S. 217. 243. 258. 211. 32S. 371. 110. S -22. -130 -... -.S. 
APR 231. INN. 360. 383. all. I?. I2. 226. 2)1. 2s. 267. 278. 30. It. t.. -.. . . -.. -1. -I17. 
NAY 206. 32. 133). as8 166 1)4. 61. 203. 238. 23. IN. 2S). 28. 333. 100. -7. -f. -. -7. - . 
JUN 170. 36. 20. 1 63. 1S. 300. SAO. 164. 201. 1. ,67.361. I2. 303* 1s. 12, NO, 21. 2. 
JUL 314. 29. NO. S. 6N. 12. 06. 101. I1). 131. 1. IS. 207. 2* I2)4. 7 . S . 9. 2, 27. 
0UG IS31. 3. SI. 71. P0. 86. IS. 322. IN?. 16S. 13. 1tS. J12. 286. 124. 13. S3. It4 36. 19. 
SIP 171. ?. A2. NS. 100. I0S 13). 321. 133. 1)0. 14t. IS. 16. 13. IIS. 3?. 24N Is. 1. S. 
OCT i3. 9S. li3. Its. IS2 362. 382. ?03. 2IS. 2. 2I. 11. 026. 31. I0S. -., -.. - . -. -. 
tOW 3)7. 336. I33. ISO3. I0 6S. 37). 3)2. 26. 222. 733. 22. 2170. 296. 0..-.... .......... -I1. 
O[C Itt. so. ?? 52 I0. 306. 121. 133. Is. as. I6 700 238. 2713. 9t 2. 2. -6. -ON. -29. 

ANN loss. 106. It9. If-It. Is I I4. 3131. ISIS. 2028. 2333. 1S33. 2?6 2166. 260. ISI. -139. -310. -436. -41. -12. 

PiRONIE[E$ Fr 3011 1I301RU3IO
 

6NTH JAN FIG "IR APR "AV JUN JUL AUG SEP OC NOV 01E ANN 
L.66 .0011 .00is .0211 .0163 .06311 378 074N .0224 .092? .0292 .06113 .033 .012 

R 3.12 6.26s S.111 IS 702 32.1 3Al 2.1) 3.061 31.680 6.791S 12.11? 4.18 21.668 
LNOV 3.6l% t 21.3)41 ".1118 .1562 5.2332 1.1IS 3.1156 63.12?2.1363 Sia) 31.)131 .$IS? 36.1)36 


N PIECIP3I0tION FIR 3306H OR YEAR IS NORMALLY DISTRIBUTED -- NEGAIIVES INICAT0 NO VCUIR(RIN1 0--o l1ARM PAIEIRS UNDEFINED 

0IL1 6.36 PI(CIPI3AION AND POtINOIILI100110N N[UIRERNIS FOR GIN PROBABILITY LIVLS BAISD ON SORMA 0I53IIU61 ON. I O. 

StlAT1t NON[ L3)RO TOLIMA SIR. NO. SI72 LI. NIs. LONG. IS 3. CLEV. ItIS. TIARS OF D0A IS 

PROBABILITY Is. )0. 60. St. 70. so. ta. t0. 30. 2S. 20. t0. S. 90. o0. IS. S0. 60. 

4063" NSaN PRICIPIIION CTCH I316TION REOU3REN N0 

JAt go. Is. 23. 36. 41. Nt. Go. 1s. 1. 110. 322. 336. 11. 23?. IS, 72, $9. $3. N1. it. 
32. &S. 81. Ill. 61 3 -I3.FIg 13, 1. Is. 302. 1t. Ise. IN4. 202. 26. so?. a. . f. 12 5. 

NOR I3. Al. fM 336. 11. 50,. 3I6. I2a. 271. 212. 261. 20. Sot. 3as. 9. -9. -.. . -0. -1.h 
APR PI1. 336. IN. 13. lt. 736. 231. ?72. 261. 331. 31. IS. 402. N49. 0). -I1 -301, -120. -332. -a5s. 
KAI 111. 123. ISt. 1. 136. I1. 270 267. 26S. 213. 301. 32). 31). I19. as. -SO, -9. -101. -0133 -331. 
JUN 12. IS 69 in- 811. 13. 16i. 10. 218. 312. II, so. i 21. -23. 
JUL 323. 31. Ns. 62. To 10. 12. 101. I2S 116. SI. 12. 21. 2S 3. 300 6. . 3 . 33 16. 

6). It. 33,. 10. 9, 03. 

31. 13. 241. in I0 -3, 


AUG 30. 1. II. 300. 11. 136. ISO. IS?. 366. ASS. 236. 336, O . 2. 
SiP ISS. 1). II. IsI. II?. )6. 17 191U. 201. 228. 239. 23. 291. 1S. 105. -1. -0. -. -41. -61. 
OCt it. 16. 10). 273. 231 I)I. 211. I00 37F. SS. 33. 3193.168. il. 912 -11* -331. -Its. -IS, -l30. 
NOV i3. 9I, 12). 13. all 3)2. 273. 71I. 781. 323. 31. 361. 413. i3. 1 -416 -63. -$I, -OIl, -13 
EC Ill6 I%. Ill- 131 131, It4. IS. IT?1 186. 202. 233. 223. 2)0. 275. IS.. ..... . -sq. -. . -I. 

ANN 2l6. 130. I60. 2O03. 2053. 211. 2220 7313. 2120. ISIS. 18. 2696. 28640. 3020. 3030. -120. -I13. -933. -1111-100. 

PARAMEIEROFo 00A1M0 oIIRinUiON 

3N6 JAN Fip PAR APR MAY JUN JUL AUG SEP 0C NOV DEC ANN 
LANIA .0213 .036I 021 aflso .0300 .0130 .11S2 .061i .00 .0211 .006) .0603 .0149 

R 1.12) 2.20 S.569 6.091 ?.613 2.117 0.01 0.026 11.0112 9.1 1.113 10.720 14.111 
L.00 -. 0303 .1021 3.711 a.240 1.8211 .091S1 .7311 l.1 0.61103 11.0260 2.31)6 I4.4502 U.063 

* P8[CIPII$10M FOP NMONTHOP 10 IS NORMALLY 035U6I36110 O oNiAti INDICATE No At•eO E 1 N* GO&# PARAC IISUONDFINOE 



TABLE o.3i ParclPil|Om Ain300119231i IRRIGIaiON RroUI3rm1N62 FOR 63VFN PROABILITY LrLS RAlD @6 GAMMAOISR|IUTIONs IN M. 61 
STATION 6AM1 AI3Anr% CLO6% 1rE. NO. 43061. lIT. 1 13. LONG. 1T R. CLCV. 14110 SCANS O 0AT 13 

PNODAP3L6IV AS. In. 80. 14. 1O. 6f. 633. 60. 30. 71. 70. IT. S. 90. 80. S. 10. 60.
 

MNTH "CAN PRECIP31AIION 1I€H G16ATION 0G[UIRC[EN( a. 

is 134. o7. S. 1*. a I R1. I?13. 171. 161 263 1?%. Sets 731. 717. Is. 60. 21. i3. 1. -11. 
3(6 36. 120. 13. 31ISO. 156. 1.%. ti. 1Ili. 7111. 71. 77%. l1%. 761 . 6 -36. -so. -AS.Is. 16. -70. 

PAR 306. 316. 3A1. 731. 71il. 761 766. 71"S. 33. 2S. 17. 16 s?. s13. I0S3 17. 112. -126. -66. -266. 
APR 12-. 730. 266. 771. 766. 767. 1ll0. 16. 162 116 SOl. is?. 31. 67. It. -1. -83. -112. -200. o211. 
"AV 130. 72. 72A. 1s1.. 288. 781. NI. 177. 366. 268. 181. Ill. 661. top. 566 -*216 -160. -172. -1666 -205. 
JUN W1. 63. W. at. 61j. lug. 106. lt. 217. 71? 71. n0. 3317. 360. 6T 0 . 16. S. 64. -27. 
JUL 376. 2. 1. Is. 71. 76. 60. in. T02. 641 10. 704. 11. 676. 112. 10. 67. 50. 83. 6S. 
AUG 166. 61. as. IDS. lit. 171. 3en1. I%&. I?1 Ila. 721. 226. 26. S01. ll 35. 13. 6. *S. -22. 

IS. I27. 716. 33. -41. -S.SEP 212. l6. Il3. 171. 367. 700. 77? ?30 266. 20. 117. Its3 . -1. -80. 
OC 317. 11. 211 ?8. ?71. 71S. ]1(1. 366. O 667. 667. 66%. i1. 1SO1. l0. -l3i. -i1s. -311. -195. -226. 
NOV 3Sq. 233. 78. pis. 7A. 111. 15 218. 576. 601. 673. 661. 663 Soo Is. -I8. -181. -202. -21S. -260. 
DC 2q%. 15. 13 1. 73A. 777 2s. 783. 0o. 1W2. 1613. 362. 66. 666. as. -16. -*10. -124. -138. -6S. 

ANN 31i33. 7131. 71F. 7S1 263li3. 7;61 766. 706*. 1117. 171 367 6L64. i16s. 047. 3366.-il3O.-3326.-i606.-36l?.-1632. 

PARAMETERS FOR GAMMA V15RtRAUT|ON
 

MONTH JAN F[R PAR APR "AV JUN JUL AUG SEP OCT NOV DEC ANN
 

LANA 033263 0118 .0763 .131*3 .03SO .0t6j n001S .03103 .066 03664 .03S3 .0231 .006 
6 1.160 21.3fi1 .081 7636 14 46 7.71S .6 b.107 .13.016 1.026 12 686 &.941 26.31S 

L01 ..;453 741.3167 8 7.3130 46.8201 "A.;2 6 .66q66 •i31? 3.3603 71.n033 6.6239 1.1930 s.6% 6s.6060 

P8CIPRECIPITTIO 0 IS NORMALLY S03SRIOUTED . EGATIVE% INDICATE No 6 GAMMA PARAMETER% UNDEFINEDFOR MNTH 136 YR *N [out3(i ... 

TABLE 6.18 PRECIPITATION *NO PoTrNIIL IGi O P1oui8318N[S FOR GIVEN PR0*.ILITV LrV(LS 6A3ED ON GMMA 0ISTRIBU1ION, IN 66. 

STATION RARE ANOLiN UNINAP6R06 SIR. NO. 201S. LA*. 6 41. LONG. 7 29. L6v. 1726. FEARS OF DATA I 

PROBBILITY 66. -0. 80. V. Tn1. 60. 11n. 6o. 10. 76. 70. I0. 5 60 go. S. 70. 60. 

6NtH HEAR PRECIPIATION C¢H IRRIGATION REQUIR MNT --


JAN 1. 6. 36. 76. 7q. 16 6S. 56 10. 86 S7. 306. 266. 187. I3l. 96* *a?. 6 77 66. 
r31 81. 30. 3q. St. 6 63. 10. no. 31. 103. 230 336 266 666. 10? 66 52. oi. 2. 32. 
MA 76. 37. 61. 52. S6. i. 66. 72. 76. 07 62. I7 112. 378. 31 19. 71. 67. s. ST. 
APR IS;: 61. 76. 69. 3,,. 336 13. 266 361 31 261. 100 266. 1 66. -: .. - -3 
6A1 260. 16. 6.1 123. 323. 326 263 IS8 17. 342. 2313 722. 26. 716 307 .. ".. . . -
JUN It. 23. 31 43.. 6. 16. 6s 16. 8. 203. 117. 172 2. 1 80. 300 6S1: 13 6: 1. 
JUL S1. 76. 32. In 63 63 67. St* 16 63. 66. 67. 7 6: 13%. 63 1 7 12 60. 
6U S. 25. . 3 36. 60. 61. S90: S: Go. 66 67. 1. . 7 33. 61. 81 6 
SP 66. 17. 26* 36. 66. 12. 61 13. 31. 231 . 72 i61. 66 0 4'. 6,16 
0(T ITS. 111. 101 27. 33 2 21h.I 233 *87. 706. 216. "26. 267. 763 T0o. S -1 -26 -16* -63. 
A08 121. 36. 61. G. 7. No 6. 1at 6 73. 26. 31. *6. 7. -8.80 12 18 211 .1. 2. 

DEC I17. 51. G. 76. go. *. 66 30?. 311 131 316 367. 17p. 16% 6o 26 . IS 6. 1 -1.
 

*NN 3781. 67. 6166. 1515. I1 1?2 312 1731 176. 1363. 3600 1 63. IS1. 2657. 3712. 105. 216. 363. 11. I0. 

PARAMETERS FOR GAMMA flTItmUT[ON
 

MONTH JAN FEN "All APR MAY dull JUL AUS SEP OCT NOV DEC ANN 

L3.666 .0 220 .06 .1011 .0662 .01 013 .1763 1376 .0719 .Best .0271 .0513 .0233 
P .S, ;168 7.6%0 1.36,S .606 7.670 6 7,1 .15.3 .OS 8*112 3.293 6 312I 49.1O0 

3.66* -21 3 7.6 .06 3.R17S 7.1603 .677 11 3663 6.8166 .0263 8.716 .619 S.3290 66.4-62 

• RICIPTITIION FVO KORTH OR YEAR IS NORMALLY OISI8IUt( -- NEGATIVES INDICATE NO RrouItmNT .... GAMMA PARAMETERS UNODErIN[O
 

TAL 6.261PRECIPITATION *ND PO0NTI|L IRIG*ION REQUIREMNTS FOR GIVEN PROBBILITY LCVELS 68130 06 G3MMA OW01.8lll IN M. 

$11 N NONE VI1ArU6 CUN0INMAOC sO. an 3S. LAT. 6 21. LONG. TO 27. ELCV ISO. Y(RS Of DATA 16 

P6OBAILIV Is. 60. 0. TS. 1. 6n S0. 60. 30. 2S. 0. 1n. S. s0 an. IS. 10. 60. 

ONTH 616N PRECIPITATION ITCH 3R6IGA63 0N RE6UIR(C8NI *8 

.d*6 63. I1. 22. 76. 33. 11. 61. 11. * 16 60. 86. II1. 137. 11. 61. 66• 66, 0 02. 

311 GO6 22. 36. 78. 53 II. 6*. . . X1. 66 306 16. 366. 206. 86 71 13 61 11. 
3PA 62. 26. 37. 6 S. 3I. 11. A6. 80. 96. 110. 11*. 130. 13. 113. 118. 66 T. 60. 61. S0. 
APR 13: S1. 62. ?a 86: 21. I3 6I6.2 66. 3:3. 6 366•. I. IS 5 . IT I7 .70. 366. * 9 
PAY I3*S i6I . . 72. 71: 66. .31 373h. 13 A 26.s . 710. 1. 600 . 19 1.6. I.
 
UN 67. 26. 71. 30. 35 16 68 18 66 82. 86. 66. 315. 32. 1 76 6 60 $6 6?. 
J8 62. 6. 213 3.L 72 76 30 3 67 A0 16g G I 306. 61 6366 13. . 71 08 80. 
*U0 3%. 7. 32. 26. 36. 20. 7I 13 36 63 1. 2 66. 0. 1137. I0 307 3 30.Is. 
ITP S0. i0. Is. 72. p;. 29. 36. 61. 11. 61. S7. 7 66 1*. 18. 30. 96. 32 6s. *2. 
NC 312. 6. 21. 17 T 26 261. 366. 72 762. .5 1. *.': 2.2. 30. 730. 216. 220 . 1 ..
60V 202. 71* 37. 220. 33. l261. 366. 317. 763. 760. 117. 776.5.337. 63o - . - 3.- -63. 

0E 206. 38 66. 62. 66. 76 S. 6. In6. 173. 13. 363. 366 315. 10* * 66 36. 32 IT. 

ANN 2310. q7. 8@:. 663. 63 2036 21066. 2226 22316. 12. e8 . I386. O17. 171 60. 236 267. 236..I2??% 376. 

PlainRanet FOP GAP"& DISTRIPUTION
 

AUG DC 
LamaA .1160 *071 .11333 .nilo n .061 3sq .0Si .0668 .06S6 .0366 .0215 .036 .0231 
P 2613 1'.66 Z.3I6 3.063 S*.13 ?.I10 2.600 2.72 7.210 6.865 4.31% 6.Soq 32.466 

LNGAM .137 -. 0o6 .oqs 3.81f36 1.641 .1976 .221 .317 .2662 6.716 2.2531 2.6Si 01.0211 

ON1H JN 3[( 626 APR MAY JUN JUL SEP OCT NOV 0N6 

* on(CIP116100 1o6 moi Orn 13*I 6IALLY 0IS7IUT0 .. N(GAIVES INDICA 1 NO QUIRE0C141 *800 GAMMA PARAMETLR UNDEFINED 

0OL 2.20PRECIPITION £ND POEN1IA*L 80IGITION 3OUI(6MNIS FOR GIVEN PROAILIY L[V(LS BASED ON GAMMADISTRIBUTION. IN 66 

S1ATIN 6281 003.01E TOLIMA 816. 60. 66. L*. 3 1U. LONG. 16 SS. ELEV. Is6. Y1*S or OIA 6 

P6*6001.11v So. 6n. on. 75. ?0. 60. 1%. 40. 30. 2S. 70. In. S. I0. s0. Is. FT. 60. 

MONTH MEAN PRECIPITATION EICH IRRIGION REQUIREMNT *8 

J'n 68. 6. .. 36. 70. 31. 6 1. , 82 . 66 .. 13. 03. 70. 1132 106 16006.S'. 2. 
r[$ 66. 6. 36. 76. 36. 13. 86. 13 62. 2l6. 237. 312. 213in 266. 133 337 30O 66 1?1 
626 331. 30. 63. 62. 71. 1. q?. 3361 33. 2. 3177. 6. 267. 26. SAI I306 67 8A" 12. 
Pa 710. 63. i0. 236. 266. 136. I87. 213 761. ??1 761. 36 638 3S06. 2. -0. . . 

8*1 3311 SO 66. 6o: nI .21 I0. 1n 211 00, 713. 736 26* 33 326 h 2? 36 61 -33. 
.. I0. 28. 2. 41 61. 70. A37 2A 3 161. 1. 218 i 83. 6660. *. 1 2 766 3. I 6. $3. 
JUL 66. 3G. 20. 2S. ?7. s. 36. 1.6. 63 16. 61. 17. 1 13. 110.. 236 620. 1 ls. 
*U* 60. 8. 13 21 "6. 76. 63 .1 So "0. 7. 3 . 1 127* 12S. 127. 136.31. 71 '. 33. 

E[P %1. 14. 70 1.. 31 36 61 61. 16. 62 61. 13. 30. I0. 3466 127. 2ITS. IS. 112. 16.
 
OCI 26: 10r. 1.: Ill. IP8 714. 236. 267 31 '62. 166. 362. 012. S43. 137. -0. -3. "5. -. 2. -103.
 
60 I66. 2 * 3. 71. 2*1 26 371 167. 161. 160 606. 62*. 16. SO. 10. -360. -171. -1386 -96. -211. 
DEC 76%. 370. 261. 175. 26. 211? 2z6. 732. ?77. 16. 3?. 36. 406. 6SG. 60s. . -SO. * *30-14. 6. -111.
 

ANN 3I36. 1707. 1371. 1676 2160. 3166. 317. Ia6. 1211. 7010. ?06. 7171. 28*. 7373. IS7. ISS. 6. -20. -?6. -1*2. 

PiRRIER5 FOR GAMMA "IlnlION
 

6 ON" 
LANAS .013 3137 .03*6 .01 .0203 .0316 * 336 .0136 .0666 .3I .0,O7 .066 0210 

.0% II.221 ;.8 '408 3.30S .106 6.121 21.363 3.163 6.6S1 6.111 . 30. 
LN3*M -. 0140 -.0911 .2612 2.216 2a.06Sq -. 091 2.7166 .0777 1.020 7.U60 21.32172 1.1530 37.2660 

"ON[ .5n 31(6 PAR PQ AY JUN JUL UG SP Oc NOV DEC 

- 93(C3PIINII0l FO6 8N1H n6 Vri* I1 NORMALLY DISTRIBUTED i. NGAIVCS 14TCAT[ NO N[OUIC[1 .... GM* PAAM(TERS UNDEFINED 



62 TABIL 9. 1 PRECIPITATION AN0 POTENTIAL IORIGATION 6EGUIREM[NTS FOR GIVEN PROBABILITY LEVELS BASED ON GANA DISTIBUTION. IN M. 

STATION NAME ARPTO NONTERIA CORDOBA SEA. NO. 10231, LAT. 8 15. LONG. IS II. [LEV. 15. TEARS OF DA1 10 

PR0BAOILOIV IS. 00. 80. 7S. 70. 60. 10. 60. 30. 2S. 20. 00. . go. 60. IS. 70. 60. 

MONIH MEAN PRECIPITATION I . - ETCH IRRIOATION REOUIREMENT A* 

JAN S. 0. 0. n. 0. 0. . I. 2. 4. S. 1. Is. 23. 07. 57. 07. ST. ST. S1. 
FEB 22. 0. 3. 0. U. 0. 1. 3. 6. 1. 20. 30. 66. 112. 18. SN. So. Sm. St. 51. 
NA 21. 0. 0. 0. I. 1. 3. 6. I?. 22. 29. 36. 72. I11. 6S. 66. 66. Go. 67. 81. 
APR 03. lB. 21. 60. 67. aS. 65. 7T. IS. li. 12S. 138. 018. 21£. 63. 36. 22. 16. 10. -3. 
PAT I7. 13. Il. 112. 121. 130. 18. 066. 1iS. 207. 219. 234. 277. 311.. 0. -29. -32. -06. *1T. -ii. 
JUN 130. 46. S6. 76. 83. St. 1S. 120. 139. S. 166. 111. 21O.20 . -4. 22. -30. -3. -S2. 
JUL 10. 9. 746. 1. I0S. Ill. I1. 168. 166. 190. 203. 211. 263. 303. so. -1. -31. -11 3S* -13.. 
AUG 176. 82. 90. Iil. 128. 1]?. 153. 170. i7. 201. 219. 232. 270. 3S0. £o -31. -S9. -68. -7. -93. 
SEP 16S. $2. 104.122. 121. 135. 11. 160. 071. 187. IIS. 20S. 231. 2SS. ST. -. -. -1. -76. -00. 
OCt 1ea. 13. 22. 31. 66. S2. 67. 6. Ina. 121. 144. I3. 216. 271. SS. 37. 22. 15. 6. -8. 
NOV 76. 1B. 2S. 36. 41. 6S. 5S. LS. 76. 80. ST. 107. 134. 160. 13. 2£. I?. 12. 7. -2. 
DEC 61. 6. 7. 12. IS. I1. 26. 11. t0. so. 57. 65. @1. 112. S6. 66. 62. 31. 36. 30. 

ANN. 111. 10S. 1003. 102. los. 1103. 1141. 1175. 100. 1217. 166. 1261. 1368. 1301. 702. -300. -360. -363. -416. .60.
 

PARAMETERS r0 G8MA DISTRIBUTION
 

MONTH JAN FES NAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 
L.086 .0S63 .0016 .0127 0732 .0311 .0318 .02,16 .0376 .0S3 .013 .0362 .0320 .0723 

a .261 .211 .312 2.066 Se15s 6.160 4.421 6.706 10.733 1.118 2.615 1.31£ IS.D33 
LNG&" 1.2267 1.683 I.0SII .071 3. 331 1.1702 2.3612 6.0320 1.5256 -. 10S .a00 -. 1112 .0000 

A PACCIPSTATION FOP 'N6TH ON YEAR IS NORMALLY DISTRIBUTEO ** NEGATIVES INOICAT NO REQUIREMENT $*- GMMA PARAMETERS UNDEFINEO 

TABLE S. I PRCCIPITAIION AN0 PO[*IIAL IRRIOTION AEUIREMENTS FOR OIVN PRABIILITY LEVELS BASED ON GAMMA DISIAOBUTION. IN MN. 

STATION NONE ARPO CARTEONAi POLIVAR SEA. NO. 1031 , LAT. 10 28. LONG. 75 30. [LEV. 2. TEARS Or DATA 10 

PROBARILITV SS. In. go. 70. 7. 80. So. t0. 30. I1. 20. 10. 0 . 90. 60. IS. 70. 60. 

MONTH MEAN PRECIPITATION ETCH I16A6ION REQUIREMENT --


JAN I. 0. 0. 0. 0. 0. 0. 0. 0. 0. I. I. 2. 3. 130. 131. 131. 131. l31. 131. 
FEB 0. 0. 0. 0. . 0. 0. 0. 0. 0. 0. 0. 1. I. 126. 126. 128. I20. 128. 128. 
man I. 0. 0. 0. 0. 0. 0. 0. 0. 1. I . 3. S* 163. 13. 063. 163. 163. 163. 
APR Is. 0. G. 0. 0. 8. 2. 6. 1. 13. 3I. 23. 66. 66. 138. 138. 13£. 134. 031. 13. 
MAT 0. 1. Is. 26. 32. 39. SS. 13. 06. 022. 139. 060. 22s. 20. Is. Los. 11. 126. 11. ID3. 
JUN 71. 22. 21. 39. 63. 67. 08. 60. 76. 86. 02. 0o. 121. 16. 11?. sA. so. 86. 8o. it. 
JUL 6. 22. 20. 3I. 83. 67. so. 62. 71. 82. 66. 0 . I0. 1336. 117. a38. 008. 102. 100. 12. 
AlUG oo. S. 3. 23. 21. 36. St. 61. 12. 120. 138. 160. 226. 217. 067. 13£. 020. l0. Il. 16. 
SEP 007. Is. 20. 61. 68. S1. 71. S7. 107. 130. INs. 162. 213. 262. 138. 113. 1i. 90. 6. 67. 
OCT 16£. S3. 70. 8. 110. 020. 161. 168. 19S. 227. 2S. age. 332. 311. 066. 76. 66. 36. 23. -0. 
Nov 106. I. 17. 12 60. 68. 66. 87. 111. 11. 161. 10%. 2SS 32S. 126. 107. Ia. at. 76. so. 
DEC 16. "0. 0. 0. . 2. S. s0. I. 31. 60. 0S. 16 500 Is. 123. 123. 122. 121. Ile. 

A66 802. 306. 301. 668. 1St ST6. 6. 767. 610. 068. 1011, los. 121£. 0689. 06so. 3261. 0162. lit0. 00TI. 989. 

PARAMETERISr06 GAi6 rIlT-I6l,'O-i 

"DiTH JAN YIN PAR APR MAT JUN UL Aulg SEP OCT NOV OEC ANN 
LAN6 .26s 1.303 .2006 .3207 .000 .060 .OSS .0102 .0168 .06S A0I0S .0100 .0019 
I .221 .267 .2I0 .316 0.022 0.636 3.*761 3.016 0.A6 3.00 .221 .341 6.030 

LNG&" 1.3916 1.2181 1.63 1.0600 -. SB 1.028 IS328 -.009 . .O71 .7i18 -. 0004 .9613 2.7002 

- PRECIPITATION FO MONTH 06 TEAM IS NORMALLY OISTRIBUTEO -- NEGATIVES INDICATE NO REOUIREMENT *600 GAMMA PARAETERS UDEFINEO 

TABLE 9. 3 PRECIPITATION A60 POTENTIAL IRIGATION NEUIREMENTS FOR GIVEN PBOSA6ILITY LEVELS BASCO ON GAMMA rllQllUllO-, IN 6f.
 

STA8ION NAME ARACITACA MAGOALENA SEA. NO. 10420. LAT. 10 33. LONG. 76 13. ELV. 40. YEARS OF 06TA 10
 

PNOANILIT1 0s. In *0. 1S. 10. 60. so. 60. 30. 25. 20. 10. 1. go. go. I1. 70. Go.
 

MOTH MEAN PRECIPITATION ETCH IRRIGATION RAAIREAENT *
 

JAN 1. 0. 0 0. 0. 0. 0. 0. 0. 0. 2. 3. A. IS. 128. 028. 028. 128. 128. 12*. 
FES I0. 0. 0. 0. n. 0. 0. 1. 2. S. 7. 11. 26. $3. 110 121. 121. 12. 121. 0. 
pol II. 0. a. 0. I. 0. . 7. 6. . 12. 36. 36. 5. 06z 062. 62. 62 162 161. 
APR 62. II. 20 20. 31. 17. 4S. SO. 66. 75. 82. 90. 114. 137. 152. 132. 123. III 0I00 006. 
"AT 12. 90. 03. 126. 030. 06'. IS. 076. 131. 200. P20. 733. 26f. 30. 06h 36. 1. 6 -2. -17. 
JUN 367. 60. 3 63. OP. l0. liT. 136. Il1. ITS. 16-. ?00. 266. 290, 12. S02 338. 0. 20 S. 
JUL 110. 26. 4S. 61. 67, 7T . 81. 100. Il0. 137. I. I06 , ISO.. 223. 37. 12. 77 In0 83. so. 
AUG II. 36 SP. 73. 02 92 112. 133. Im. 0li. 23. , 2 . 277. 031. I3# go. 66. S6 46. 28. 
SEP ?32. 76. 94. 123. I.. 116. 177 16. 223 2S. 272. ?14. I. 612. 0a 3. S. -B. -20. -.. 
OCT 206. ST. 02. 16. 1T6 201. 237. 71. 112. 15T. IAN. 66. Sol S*7. 100, -0. -1T,. -600 -I. -110. 
NOV 061. '0. IT. 56. 7 71 t001. '0. 163. 700. ?23. as. 336.. 22.22. 1096 7 S0 62. 30. 6. 
DEC 10. 0. 0. 0. 0. 0. 3. 2. S. 02. 07. 26. 60. 10. 01. 01. 020. IS 130, IS. 

ANN IS?3. 7Si 660 lo0p 1066. 003. 022S. 3626. 0637. IS1. 0630. 111. 00st. 213. IS83. 720. 076, 17, 162, 31,
 

PAPANETEMO ro GA-MA nISIlo6UviIo
 

"041" JAN PEN "An 8P6 "AV JUN JUL UG SEP OCT NOV DEC ANN
 
Lia& .0803 .01067 .216 .00 1 .011 .0264 .11319 .173 .is0 .032IS .0066 .001 .0076

P .106 .066 .7 2.S 34991.31 .*?& 2.603 6.0g I.S3 .116 00.106 3.733 
LNIAM 0.7222 1.71S% 0.3009 .11 8.117 1,0. S6 1.23121 .372 1.125 1.6673 -. 1190 1.106 1T.7232 

- PIECIPITATION FOB MONTH O TEAl IS NORMALLY OISTIUTO -- NEGATIVES IODICATE NO Rt@UIN[MENT *... G866 PARAINCIE LOMOINCO 

TABLE 0. 6 PRECIPITATION AND PGTNIIAIL IRRIGATION acoUInEM[NiS 1O GIVEN PRO1AB1LIT LEVELS BASED ON GM6A OISTRIUTION. IN NO. 

STATION NAME 0OALE$ MAGDALENA SEA. 60. i0S1. LAT. 00 24. LON$. 13 10. CLEV. 720. TEARS Of DATA 12 

PRNAABLItI SS. in. 80. 70. 70. g0. SO. 601. 30. 2S. 20. 30. S. so. 60. 71. 70. G0. 

606TH 638N PRECIPITTION0 ETCH IRRIGATION AE8UIA[MENI A-

JAN 11. 0. 0. 0. . 0. 2. S. A. 1. I. 26. 63. 61. I. 1. ISI. 30. IS0. Is. 
FEB it. 0. 3. 6. s 7. 02. I 7. 36. 66. IS. 8. 11. 1317. 136. 136. 132. I30. 021. 
Ni 60. . 2. 6. 6. It. I1. 7S. 36 66. ST. 61. I0. 3A. 10. 068. 166. 162. I1. 1S3. 
IP6 030. 16 66 61. 71 62. 97. 003. 130. IS2. I6. IlI. 21. 26 . 130. IS. 8?. 70. 70. S6. 
MAT 222. 003. 071. ISO. I61. I70. I6. 711 233. ?sm. 272. 28. Is33. 17. 07. 60. 23. 00. 0. -I. 
JUN 166. 72. 60 002. l0. 116 126. 062. IS6. Ila. 063. 132. 222. 260. 160. 66. 61. 00. $3. 31. 
JUL 4P. 36. %1. S5. sq. 61. 10. 1. $ $. ITO. 106. 023. 111. ISO. IS13. 13. I3. 130. 12. 
LUG Its. I. 02. 61. 76. 61. 13. Ing. 120 036. 066. IS?. 16. ?I6. 06. 1.32i. 117. 00. 10. II. 
SEP Il. sq. Ili. 132. ONE 066. 062. 176. i6 707. ?I. 227. 2£. ?IS. I0S. 32. 02. 6. -3. -11. 
Oct 261. 066. 201 227. 237 246. 201. 77I. 17. 136. 327. 139. 376. No. I03. -19. -106. -026. -133. -10. 
6ot IS%. 62. 77. 07. I00. 013 020. 060. 162 liI. 000. 236. 240. 270. III. 62. 22. 06. 6. -00. 
etc 31. 0. n. 1. 2. . 7. l?. 72. 36. 46. St. S00. 156. 026. 026. 111. I. 121. 07. 

A66 0660. 113S. 111. 176. 1 X14. 3332. 1383. 042. 012. IS36. IS67. I062. 16. 177. 13. 631. 562. 0I. 106. 13. 

PA1ETEMS roe 0@&""OST111UTION 

MONTH JAN FEB MAN API HAT JUN JUL 8u SEP Ct NOV DEC ANN 
LAND& .013 ,01 .01718 .031t .010 OSII .142 .0717 .OSS3 .0629 .030 .0103 .0311 

p .360 .630 .T11 3.16 6.86 7.661 6.12 6.326 10.068 17.008 S.200 .318 16.311 
LNOAM .0360 .3621 .266 .1136 6.332 7.136 6.1030 2.2313 07.1111 30.2069 3.06SI .613 11.113 

SPRECIPITION FOP6404TH 0 TEAR IS NOIAILLV OISTIIUTED * NEGATIVES INOICATE NO BEOUBEMENT MOMO0*MM PARAMETERS UNOEFINtO 



lMIT i. %PorepItAIIo ANo PEIEINItaLt toPIoaflON REOUIREMENTS FOR GIV(N PROMANILIIV LEVELS RAVg ON OMMA lliaolOm. fIt INI. 63 
S1IMON Na[ IOLU I&& SOL IVA* IFR. No. 71. LAI. 1 11. LONG. 1% 31. CLEW. N. YEAS OF DATA I 

PnO04it11 ii. In. 00. Is. 70. to. go. O. SO. Is. 70. to. 5. SIP. o. 1%. to. so. 

MONTH NIN PRECIPITTION ricH |moaitioN oou|orproFt .. 

JAN . U. n. UI. II. 11. 0. 0. 0. I. I. 2. S. a. is. NI. 4S. no. NI. NS. 

PCa 6. U. U. U. E. 0. 0. a. a. 3. S. 7. Ia. 17. NS. NS. NI. NI. NI. NI. 
"n i. is. n. ai. 0. n. 0. 1. 1. S. . 1a. )'. 41. SO. SN. St. 1. 14. i6. 
APe oy. Is. In. 21. 30. 57. IA. NI. Ni. SO. 10. As. 7I. I?. %?. $1. 50. a,. 21. It. 

a. 4. iP. in2. 1Ss. 1li. Sm. N0. so. Is. H. It.MAY 61. ES. a.In. PA. J. I. 57. . . 
JAN SI. IN*. ". so. &1. 76. EON. i1/. 1a6. ;PS. F%?. ?I%. Nn. SiN. S2. 76. 2. *ia. -a1. -I. 

JUL 1?Il. e. .1. ma. 4i. -. 7?. 15. 175. I1N. Iii. I96. 26. 11I. 1. 30. 12. %. -S*. *N. 
aUA Ila. IN. I. SI. A2. 1. 9N. Ill. I4?. INS. 20. 131. 330. ISa. so. 1. S. . -iA. -NO. 
SEP I. I?. i. 46. II. aS. IS. Inl. I3S. Is. 1SN. 205. 21. 3?. it. 2i . S. .N. *EN. -IN. 
TIC I'l. Is. ii. Is. Im au?. 1IN. IS?. I5. 13S. io. 7in. 312. eS. I. - . ..*2. s. S . -Is. 
NOV SN. 2. N. 32. I1. 7p. 5S. sz. IN. 30S. IW?. INI. 22:. 31. NN. NO. It. 21. 22. i. 
"[c E.. a. n. 0. 0. 0. 1. 3. S. In. IN. I. I6. S. NI. NI. NS. NI. NI. iN. 

3ni .
ANN loft. 2pi. U%. qiN. sN?. 100, 1%3II. ReSA. l. INO. I I. Iil. lO.t 221S. 609. is. Its. .17. 0. *3N. 

PARAMFIcR% roe 6amm+ alsto|outleN
 

NONiH JAN FES "An AO "AV JUN JUL AUG SEP 0C1 Nov DEC Ain 

LAPSA .136N 0351 .Oill .0i0h .02443 *EiIN .O3IN .0103 .Otis .0101 .000 .0233 .002N 
R .20S .171 .1N4 3.NaN 3.94S .AS 1 .1 i.5NS 2.oN .03I 3.SS .?1 I.NSI 

LNOAM I.SOop 1.1NNN 1.673 3.153? -. DI 4 -.0I011 -. 1211 -. 1113 -. 1174 .0S .212? I.I313 .Ml11 

SPRECIPIAION FOR MOIN S NORMALLY OISEIUIrO * NEoATIVES No .... GAMMAPARAMETERS UNEOFINEO0 IfAl INOCAIT prOUI[CHEN1 

TABLE 3. I PRECIPIiAION AND POENIAL 10SGAIION Sr(uOpaNIS f00 O[VFN PNOBAILITY LEVELS ISD ON GANMMOISI3aIOu/N. IN N. 

STATION NAN NAJO CLiA VALLE SIR. NO. 2010. L1T. 3 iq. LONG. 1 SP2. CLV NO. YEARS Of DAIT 11 

PROBABILITY is. in. so. ?%. TU. 60. 0. In. 30. I7. P0. 3o. g.oi o 1s 70. to 

NONT NEAN PCClPciTAcON rTCH EIRIrilON R[OUISNFNI --

JAN 3i4. IS. aEs?. 22. 21. 10. iS. 12 361. NO? N76 SI S1. SO. S1. -Eiz. -12 -190 -201. -240. 
FIG 1IN. 1N. 1l9. Is. 17O. l1S. ?iN. iNN. 2? IN. i16 ILI. N16 S0S 33 -10. -101 -122 -EIS -161. 
"An SYS. a . ES. Is?. 2l16. iS 61i ?46. 31. Ill. l]. NNN. SN?. 123 ss -a7 -132 -i1 -17 -2O. 
APO N6. IN?. 28 136. 351. 57? NEN Ni. N9l. %S1. Si. Sl. IN. ?46. %1. -?It -2p&. -107 -321 -SIN. 
"AT 12. 351. 303. 308. N/s. 4ii. Soi sq?. FA3. fI6 ?N 76S. N6l is? St -132 -*1i -42% -%ea -Nil. 
JUN Its. a81. S3C, Iuq. 3N ill Nt9 N7l SiN fll fiC q N i4S. 18. N10. -16o. _2S -261 -Sl. -ill. 
JUL NlS. 12. 31. 2NI 271. 70%. 313 N2% NiP $11 611 171. 37 l0l S1 -12. -Io, 22 -2Sl -Sl1. 

I1. Ni1 4 ON.AUG 173. Zl1. I01. 3%. ]g0 e%. SNS. -t1 628 13 71 50. S1 -211 -312 -1l -I1. -
SEP ne. 331. NE +0 SD80 ?11 11. Ill. i133. E1 -201. -313 -130 -NIS. -NT.2N. 410 1. Se S 639 iNS 
OCT SN? 21. 29? 1?e cfi NI? Nil 316. ISO. &11. 134. 781. 133. Into. .0. -lNN -37. -310 -11. -ee1. 
NOV -s 3ai 366. 421 45S Il 57N. Sq. lA f 7?01 71. A1S 93. Is -1l. -3O. -qOJ -N51. -CIS. p
OCC lD 17 270 iiq. lse 717. Nil N6l SIN. %Go 1710 FIG. ?on 811 N6. -2i -28S. -ion -i31 -51S. 

ANN Sa0?. SNO. 3N1 N42. 46? NI 2713. S18 &Is% F1 610 7117i 1101. l06l. A00.-323 -N4S -5061 -127 -I71. 

PAAMETES FO GAMN EI)SE0lIJTEON 

MONIH JAN FCC "&a IP MAY JUN JUL AUG 10P OCT NOV DrC ANN
 
LAM9O .0377 0IO .0123 .OIS? .0167 .MR%0 .1I46 .also .0113 .0091 3al ols .o023
 

P 0010 N.2.3 4.00 1 72S 10.?40 N.317 011 A I33S 6 So 1.358 1O.03N 1.2) S.351
 
LNG&N e.947j 2.0923 1 6036 it.0S7 13.14N8 2.2306 010 A.11204 6.138 7.7130 1 0771 &.2493 20.692S
 

a PRECIPITE ORE FOP MONTH 00 TEAR IS NORMALLY DSIlaUfr --e GAloVES INDICATE NO RNUIEENri .... GAMMA PARNETES IADIrNOc 

TILE S. I PO[CIPI7ATIIN AND POTENIEAL IPIGAION REoUIREMNTS r00 GIVCN PROBAILITY LEVELS BSO ON GAMMA OISIUISOE. IN NP 

STION NA[ INOAGOVA CNOCO SYN. NO. 20112. LAi. 5 S. LONG. ?6 NI. CLEW. 60. YEARS OF 0AA 12 

POBOAILEY Is. 30. a0. is. 70. 10. ;a. on. 30. 2 20. I0 S. NO. B0. 11. 70. So. 

MONT SEAN PRlCIPIiAION EiO 3ROtGAIION REUIRENTto
 

JAN 121. 272. 31. i7. 31. NiN. Nb0 Snl. Se? 137 626 FU 11 017. a?. -211 -320. -SiN. -o]5 -el. 
FES S. 108. SIT. NO?. N'O 4I2. An? 53 ST 6l 13 To 7 8 IN#N so -i01. -317 -80. -102. -eel 
WAR 5I. 311. 3il, el. %l. N85. Sa1 1s3 I so1n 27 f131 1TS . 1N. t01. Is. -2 -32. -Nil -4ia -eli 
APR 611. 101. e2 e81. StC SA7 SAN A01 3n. 1 100. 711. sie. all. St. -13. -e28. -N50 -e10 -ON. 
"AW 61e. I00. eIA e11. SI. S3e. S?1. l1A 1 ?1? ion. 172. ?. gelN SO -3172 *%33. -45?. . AD -2S7. 
JUN 6ll. %O%. N7l S2e 183. 11n. ss. 1;2e 6cr, 69? 7. 71S' liP 1ST. SO. -e2 -elm. -493 -S3O. -S. 
JUL 612. il. MISN 45. 1i. S22. 5S. 907 GSO ?00 174 7i sni I30 iS -110 -e20 -A%$ -N61 -l1O. 
AU0 SI1 N56 N I 52. 11 5 11. 71?. -33, -13s. -eSI -66 -eSeS. Il %S 77 03 SIP 1 Sp 
SEP %15. I. iAT NIS elI. e11 151 S11 Grp Sea 7 70N 78 015. SO. -I76 -J82 -40S -41. -el6. 
OCT SIlM. sI aSs. NOS. N97 S08 18 S41. S'11 %8 S10 913 f10 102 ST. -3 -e2. -%4o -NS1 -?la. 
NOV S1. ?88 310. 187. NEC N2N eli 301 54e 501 133. l4e 771 30 Ni. -217. -333. -3S1 -116. -4l. 
DrC s? P7 37R 102. AS eli 465. is iN lie eq -33e. -311.SO l. 714 P0. -273. -511 -16. 

inN r02 %Sis S*50 911. ll 218 6N. 0fl17 70O. 1281 7%p9 lSGe l9S7 Spt. 0 -iZ.-1358.-II -5150.-600 

pAIRAMEI[ FOp 10M3 VaISIDPuioN 

PONiN JAN FrE MA 0p MAT JUN JUL AUG SEP OCT NOV DrC ANN 
L3ABA .1117? .1120 .03Mi .06 .1121% fl3ql c210 OSS .0723 aOiN7 0201 .0231 .0101 

0 0.914 I .OS 11..2 31 ?% 13.600 2S 033 I1 008 17 1IN 32.001 1.a17 10.1 I0.N10 fi S18 

LNGAP Ifl.S%?9 I.2N2 In 413 20.117 PI.S11 as niNs 10.208 10 1111s 3.15001 1512.102 e e1 33.021i 1S 11I 

. PRECPIT41EON FOR MONTH ORVFAQ E|5 MORALLY DITRIBUEO . NEGATIVES INOCATE NO NSUISNNE i.... GA0 PARNIERS UIEFINED 

TABLE N. N P00CEPtiAIION ANO POiENI3SL IPoIATON ooouaorENS FOP GIVrE PROOOIL LEVELS BAScP ON GANNA OSTIOUION. IN S4. 

STTION NAME QUSO COCO Sr. NO. S0. LAi 1 N. LONG. 76 NO. CLEW. Ni, YIAS OF Oil S 

PROBBILIT S. il. 80 71. 70. Go 10. on. 30. 2% 10 in S 0. 80. 11. 70. SO. 

MONTH MEN PRECIPITATION ETCH IRRIGATION mrou|arpref to 

JAN 1N1. 217. 30?. iN?. 363. 577. 405 elI. elf. elI S3 %30 501. 616 So. -1. -296. -$12. -321. -1ss. 

FEB SPA. laO. z30. SEAS. le, I6N N7l. e"1 SO 626. 9172 I2. 078 1 30. N. -183 -SO1. -281. -317 -316. 
NAP 3ON. 3?. 65. Il1 1E1. Il. 178. Ito 373 88 "1l. 100 01 ll. %1 -10. -13. -89. -1s. -11N. 
APR eel. 17. ION. 1. i ., tl. l2 2S. 711 ee7. 51 GP0 00. 810. 1101. SI -so. -1i1. .INI. -11. -211. 
"AV SqN. e0. 37. 70. 081 SI. 518. r.0 -iN 131. 911 IS. iD . sI. "515 -NIl. - -eel. -CS).9Sl. "23. 
JUN 485. 123. SIN. Ill. 11. 67. I1. S11. 711 732 74A. 761 all. 81q. Si. -S00. -SO. -S56 -SO. -SOl. 

JUL 72S. 359. NO?. Noi. 21 S13. 62S. 690. 710 ACC 881 lE lol? E?13 IS. -ill. -e3e. -41. -SON. -56i. 
AUa i.?. 21I. 2q. 32. 421 e60 Ill. 12 111 le S2. 70. 11ll6. 1215 ST. -233. -2S2. -11. -0 . -370. 
SEP n. los. Noo, e4s. N6. 380. SiI. Sol. S0 108 1P2. 150 131 ill IS. -Its. -]II. -401. -elI. -1]6. 
OCT %Ie. Sen. 51?. NoI.0 NE.. N8 eI. N 9N 57i 13 31. %Sq. s11 638 52. -]is. -34i. -J3$. -111. -39. 
NOV NIS. 631. 087. 110. 1I NSA mn S31. N66. 80. NN0. il S3. S37. N?. -1*0. -13. -3IE. -571. -3N. 
oC 49a. 312. ieo. Il6 351. 1o 41i. 4o1. N7A SO %72 leo. S0. I3S. N? -293. -330 -i44. -31. -]31. 

1 801. 6ANN 6537. NII. eliS. S? 51. 3133. 5907. . 1213.LI71AR6160.01. 18e 11.-', 677.. . . .I 

PIAAOEIMPS FOP G0M0A 0IETPI3uTION 

ONT0 JAi F( MAN APR MA JUN JUL £110 SEP OCT NOV orC AN 
LANB0 .0311 .0071 .0s DO3 .010 .0618 *IS .0060 .0316S .051M .20" .0%81 .0017 

a 11.111 .024 1.347 3.7S2 40.601 NN1.201 1.I23 .1.11 10.013 1.Sl S.010 12.13S$ 3.12 
LNGAM 28.711? 1.153N -. 114e -.048 108.8141 172.3773 6.04 a.75ss? 33.120 13.sSqA I.4747 e0.181l 10.511 

. PRECIPITATION ItE 00M0I 00 7000 ES NORNALL? OSTIBUIED .. EGoATIoe INOICAL NO 00UIEMNI .... OM0 PAOAMETES U OIENO 



64 TABLE 1. 1 PRECIPITATION 4N POTENTIAL IRRIGATION REQUIRHEMTS FOR OIEN PROASILITY LEVELS BASED 0 GAMMA DISTRIBUTION, IN NV. 

STATION WAR[ CST JARAMILLA COIROBA SIR. NO. 40718. LOT. S. LOWS. 75 43, ELEV. to90 TERS O DATA is 

g0. Sit. Is. 10. so.P8OO8BILITV IS. 90. 80. 75. So. 10. s0. H0. 30. Is. *0. to. S. 

LICH REBUIRHENTE IRRIOATION 00 
MONTH GAN PRECIPITATION . -

JAN 80. 19. 26. 3*. 43. 99. S9. 7). 2. 97. 106. 116. INT. 119. 10. 14. 82. 71. * 2. 

FEB OS. 29. 33. 41. S1. 63. 71. 91. 10. 128. 140. 1t. 1RS. 235. Its. as TO. 631 H.2. 

mAp 1%. 612. Is. 9S. int. tOo. 122. 131. Isl. i1. 179. 191. 229. 2sH. S7. . 31. I29 10.532. 17 


APR 73P. 191. 159. 182. 19. 700. 216. 332. 299. 21?. 218. 290. 31l. 
3l. 1I. *O. -.•h s*. -1., -106. 

HAV 372. 51. ITS. 319. 231). 76. 261. 306. i0. 371. 311. 421. 49. SS. IlI* -s8o -98. -11R* -I30. -110. 

JUN 231. 97. Il. 51. 10 172. 199. 21. 292. 210. ?7. 306. 361. 911. 1 . -43* -18.11T. 1 -31. -$s. 

JUL 19. 49. 61. 86. 'I. 104. 130. ISS. 19. 209. 217. 2HH. S1n. 368. 131. 10* 4S. 33. 22. 1. 

AUG 231. 15 SI. 131. 1t9. 10. t?. 2is. 291. 283. 30s. 330. 40H. T15. 10 92. 9, S. .19. *91. 

SIP 211. 109. 122. 191. 11?. 1I. 18S 209. ?22. 29. 2S9. ?1H. 317 SIG. 1722 0. -21, -3S -H41 -. 

OCI IS. 119. 191. Z32. 29. 299. Il2. 30S. 130. 915. 319. 392. 4%4. H19. OS5 -99. -127. -10. -1i1. -11T. 

NOV 232. l0. Its. 155. 169 179 200. 725. 293 269. 289. 101. 399. 393. 9 1... . . -103. 

DEC IS1. $17. I. 92. 1t. 109 13. 12. 10. 181. 193. 208. 286. 02 . 2. -23.29. 102. S I -1. 


2690. Z1TS. 22. 539. 3371. 1912. -IS. -STS. -651. -729. .91.£NN ?643. 1699. 19S 595. los. 2191. 72S. 2405. 21S%. 

PPAICR~lASI OAHA 0I9fB1931109
 

0919 JAN FIB VR PIP HAT .5UN JUL AUS SIP act NOV DEC NN 

LISA .3322 .0133 09115 DSS9 .0207 .0743 .016S .0153 .13ss .0335 .099 .0290 .00.. 

R 7.ST 2.499 S1839 3 213 1.SIS 5.118 2.419 3.629 7.1S 50.570 6.5*6 9.119 21.91
 

.7495 9.101? 22.S2S8 S.141 9.1330 S12 1.309 1.65S 19.1050 6.921 2.5931 93.60116,
LWGAM .1907 


INDICATENO REQUIREMENT* PRCCIPIIAIION FOR MONTH O TEARSIS NOALLY OIS IIUUIED -- NEGATIVES --oP GAMMA PARAMETERS UNDEFINED 

LEVELS BASED ON GARNA OISTRIBUTION. IN H.TABLE 9.10 PRECIPITATION AND POf INTIAL IPRIGATION REOUIPEMENTS FOR GVEVN PA8811L|IT 

DATA ISTATION NAPE S JERONMO ANTTOUIA SIB. NO. 9018. LAI. 216. LONG. IS 99. ELEV. 703. YEARS oF 

90. TI. 70. 10.P9OOSNILTV Is. 90. 80. 19. 10 10. so. N0. 30. Is. 20. so. S. go. 

EITCH IRRIGATION AOUIEMENT .4
mo0TH PTaN PRECIPITATiON 

1. S. IS. It. 49. 99. 

FB SI. 8. I3. 20. 29. 21. 39. 92. 51. 62. 69. 1T. 1l. 
JAN ?V. 4. 6. t0. 52. 19. To. *2. 21. 33. 36. 95. 51. 16. 

523. 61. 4 . 0. 31 33. 26. 

H0 S1. 19. 24. 1. 39 36. 92. 91. 1. Go0. S9. 9. 569. al. 96. 7.11 9 . 31. $ 29. 

API 555. ST. 11. Is. I9. 89. 98. 307. 117. 32?. 134. 195. 161. 19. 6. .. -.. . -0. -2.. 3. 
"AT Ns. 98. 119 137 596. 59. 11. I181. 204. 329. 23S. 298. 29S. 31i. 1. -SO. -12. -oz* -90. -10?. 

JUN 5,14. $s. 99. &6. 76. AS. 50. 12n. IO. 163 IT. 5s9. 24z. 288. 10. a.. - . - . . -2. 

JU1. 532. 36. 96. 60. 16 11. 8I I9. ins. 535. 129 519. I6. 199. 13. 57. 3. -. * -20. 

AUG ins. 39. 99 51 66. 72. 9. 91. 115. 123 131. 199. Ill. 255. 9, 23, 8. 2. =4. -1. 

SEP Its. as. 99. t0. 159 20. 130. 11. Isi. i1. all. 1*9. 201. 231. 63... .. -.. . .. ... -ST. . 

OCT 2112. 500 l17. 10. l50 159. 11. 193. 211. 299. 297. sq. -h. -00.732 28. 333. -so. -. -111. 

NO 199. 79. 66 102. 109. 115 I1. 158 ISO. 199. 173. 182. 208. 25. 9.. -z.. -N. -... -.0. -12. 

DEC "0 F2 is 7. St.3 5 3 55. sI. 13. an 89. 13* 153. 9. 0. 2. 22. 19.. ST. 

ANN 1321. 9S sell. 111. 115Z. 5591. I50. 1112. 116. 5991. 16A Isa. 5la659. 113. 199. -219. -569. *406. -. 91. -so%. 

PIBAnHEtS FOe 080m0 o1SIrqUTION 

0OIN r19 "I8 PI HA JIIN JUL U SEP OCT NO, GEC ANNFEB t 
LOiSAi 018il .0893 .0922 .05 .0391 ..010 A02.,0369 .071 .0751 ,7$41 .0390 ..039 

R 1.71I 1.117 9.S9 8.TS1 8.259 2.I6? 9.216 3.666 51.310 .469 8.739 2.211 20.30?
 

L5OA. -. 01116 -.04q 2.5210 50.P13s 8.IS% .%109 2.10 1 5.3895 1*9l42 1.2S32 50.0493 .133 &S.511.1
 

UNOEFINEO
* PRECIPITATION FiP MONI1 ON YEAR IS NORMALLY OISIIdUTEO -- NEGATIVES IOICATE NO REQUIR[MENT *... G0"" PAANCTEPS 

TABLE 9.1E PRICIPITIATION ND POTINTIAL IRRIGATION RGUIRhENENI FOR OIVEN PRBABILITY LEVELS BASCO ON OANA DISTIBUTION. IN OH. 

STATION MaI[ FAC *14M 910 A9ITSOUIA SE1. NO. 90S2. LAT. 6 1. LONG. 7S 3. [LEV. 5910. TEAR Or 55T0 9 

90. 60.
PVGBIIILITT 9O S. 0. 0. 1 T0.10. 60 9:. 10. IS. 25. 10. S. o0. Is. 10. 

.08TH EN[N PRECIPSIATIN ETCH IRRIGATION REUREMCNI --

JAN 39. S. 9. it. 17. 7n. 9. 3 . 39. S9. AD. In. 501. s0 12. 96. 3. 95. 3s. 

FE S3. IN. 59. 31. 30. 31 90. 1.7 S. 63 19. 15. 93. ll. SO. 38. 31. 27. 2. IA. 
,. 31. 12* ST. 1 S.908 1 19. 9 1 99 10. 79. as. 99. lot. 120 559. "1. .2 1. al. 

AV 519. 81. as 59 539 11.? l9. 15l 213. 2.1. -2. -99. -. * -1. 
PAY M19. 5152.52 9 91 .S 519. 11 a 1? 599. 20?. 25. 23a. 219. 12 -2. "1. -68. "3. -501. 

72. III 1 I0'. St. -53. 

JUN5 IS?. 95. So. 19. 89q 8a 517 599. 598 'Is: 25826?159 355. I I 3.: . . . .S .99 
JUL 1??. 10. 13 g9. SU 99. I06. I5?. I2*. I.: 51. 5 19. 180. 705. 9. . .. . .. . I. 

AUG |512 9a. .1 1 89 93 106 521. 17 I1?. 1 Sol. 219. 7S11 66. I. -10. -il* -2s. -0. 

SEP 529 91 12. 99 1 9 II. 10. 559. 130 5. 1%l 11. ?to. 9 10. -15. -2. -36.lo. -7. 

OCT I1 11 590 1. 50100. 7 7l9.1S 1...... -9.0T: 153 591 I. 205.201) 29. 269. .-.. -S6. 

90* 51. 19. 19 £2.239. 08. 95 502. 551. 57. 595. 599, T15* all. 96.. -.. -7., -2.. -31. .?, 
DEC I . .0 .1. 9,6. So IN. 1. I. a. %9. 500. 109. 122. 136. 56 9. . "..5. 

099 Stil. 98. 1067. 513 125.. I S32. 51 6Is. 569. I9,1. 5691. 1817. 510. 139. -128. -4S. -91. -51s. -989.la99. Is9. 


PARAMETERSFOP G00A nIsRSVUvIION 

00* PAY JU3 SEP OCT CEC81H JFIN iPT X JUL 1U1 NOV ANN 

1-0181 .095t .059n1 .1S9 .5 . 0 3113 .069 .0,s 3 ,]2 .011 .0T09 ,01 .05 
IS a0 ,189 9.099 8.29 2C.01I 

LNG&H -. 1097 .1692 S 011 4.0%82 21.1%l .109 219I 5.959 1.8Sq? 17.46&2 s.0251 7.5$13 5.0351
8 5.955 2.939 9.4*9 6.0S6 9 5.599 9.1 15.966 1.109 

0 PBCIPIIAIIO% FOP MONTH 09 VEAR IS NONIHALLI ISTIVUTIO .. NEOGATIVIS IkDICAIE NO RGUIN[E[NI *.. GA0MA PIAEIANIS UNETriNDO 

TABLE 9.I7 PRCCIPIITAIM 893 PO(IAL IIGAIIO REtUl3t9this FOB GIVEN POI8AILIII LEVELS BASED ON G*89 0ISAllU11ON. IN 88. 

STATION 9A9T 9SO0N ANTIO9UI SIP. NO. 95000. LAI. S 92. LONG. 1S 18. [LV. *550. VIaBS Or OATS I 

is o5. 00. is 10. 10. so. On. 30 Is. 30. In. 5. 90. N0. 15. 10. to.P9RiN|LITI 

98951 81A9 PECIPITI£TO ETCH IRRIGATION R[3UIEC[NNI --

JAN 79: 11: 2a: ? 1?: %?. So, G an* 10a,: ,19 Is * 19. 255 51. 66. 90. 501. NI 2:* IS- : 1 9 -21.It0 IT. 37 920, 5h * 559. 515 1190. :6 1G * . _ -1: 

"iAR 1. ?. 5. .. ii aI8. 1iA. IS?. Its. al8. A .IS. AD. . 0. 

APR 1:$. 13 1:9. 1562. 119 12. A82. 590 199. 209. 2iS. Ill. 231. ?St. I -5102 11 11 -121 -125. 
PAY ?7S* I5S. 192. 166: 170: 5N9 02. 219 111 299. 1.: 211. 511. . 111 :91, -559. -129 -13:: 

11. 93. 01. I10. 71. -1 

31 1s.
 

JUN 1. S 51. 99. 1 79. '01. 19 237. 25 . *. "38* 95. 91 -2. -3 .6 S -18 102. 
JUL 595. 55. A9. 93. I2 3. 5. 11. 31. 1 : 1.4 . *. 1.9-. .1... 15O. 1 19. 318. 135. 
0 01: 11. 0 .2525. " 1. 591.. 23?. 19 . 30"z.g29. -10. 111. -11. 0133.83. ,3. 592. 519. 2. 
SEP 209n 532 3 1 . 59. a*9 Is9 3 793. 2-2. 111. 53 55-5 

OCT 265. |9N. 339. 200. 211 21. 


7. IT III 283. 5 8 53 
239 'S*. 11. 291. 111. 929. 399. 3-1. NH -129. -IS. *|4S. -175. -199. 

NOV 2 23. , 2. , I0 5 . . 2... I1F. 282. 329. 312. 4h -"* -112. -122. -132. -15t. 

I1. 91. I0. -3.DEC 519. 82 Il 08. 59l.* 5IS7 595. 1 9 I9. 5t *5. -6.. 6.. -7. 

0NN ?06s. IS2. l511. 181. 5831. 82. 89 . 55396. 2 2 2 9.Si9 Ql I I3iiI 14 . 5l. I.. 

PARAMETERS FOR 09894 DISISIPUT|09 

JSNi 18 HAP .P 8Y J.. JUL *UG SEP OCT Nov OEC ANN"ONh .0293 .51199 .5129 Ot .091 .0301 .G393 .13118 .0311 .0101 .05985.0880 .0393 .59 .09T0 

6 10.1" * 1 4 1.191 52.910 90.591 
LNGA9 -. 5331 1.2481 13.1430 69.3961 19.1" .1,18 2.7 469 1.9912 36.81 131.11532 .*.326 55.531 509.1241 

a I.95A Su, 1,9Rs3 2.921 .$99 15.193 1.91, 9.NT 

0 UNDEFINEDSPCCSPITIAIO FOR MNTH OR YEAR IS NOAALLI DISTRIBUIED .* NEIATIVES INOICATE NEQUIREMENT .*** AINNAPANAJETRIs 



TABLE 9.13 PRECIPITATION AND POTENTIAL IRGATION PEOUIEENTS FOR GIVEN PROBABIL1TY LEVELS SAUDON GMMA DISTRIBUTION# IN P8. 65 
STATION Nut0 EL 11N6O IANTANOIR SER. No. 8100. LAT. 6 ST. LONG. Is 8s. [LV. Is$. TEARS OF OAti 11 

PRO*ABILITY Is. go. 03. 75. 70. 60. so. 80. 30. Is. 20. 10. S. s0. 0. 15. 70. 60.
 

MONTH MEAN PRECIPITATION EE3N RRIGATION RICUIaRME1o ..
 

JAN 6S. 0. 0. A. 3. 2. 6. so. 23. 53. U2. I. 392. 302. $?. 62. 62. 61. 60. 16. 
FEB 52*. 3. a. ?0. 7. Is. so. 78. 33o. 153. IT$. 232. 318. 821. St* St. 80. 32. It. S. 
"Am tS. I07. 322. 1381. 353. Ass. 31. Al. aS. 2??. 232. 28. a??. 306. 68. -S.. .. -*. *.. -lO. 
APR 27S. 170. 190. 235. 22S. 238. 2S2. 261. 247. 307. 31. 131. 36S. 391. 61. -12S. -150. -160. -16. -16?. 
MAY 79. Ill7. 227. 266. 202. 297. 3US. 3%1. 363. *36.sS. 8ON. 520. SS. 66. -161. -200. -236. -251. -259. 
JUN 270. 162. 332. 200. 238. 727. 245. 761. 207. 302. 318. 128. 366. 3q8. 62. -120. -l46. -is&* -166. -188. 
JUL 171. 88. 61. IS. 97. 107. 329. I32. IT?. 207. 225 746. 311?. 36S. 866 S. -11. - . -.. . .63. 
AUG 28S. 130. 3. 361. 178. 336. 208. 232. 257 205. 301. 3231. 315. 230. 61. -63. -18. -3U. -3i3. -10. 
SEP 3I. 174. 230. 236. 2S3. 76S. 231. 311. 3S5. 876 319 839. 8i7. s2S. SS. -15. -17I. -10i. -1m3 -21&. 
OCt 88?. 203. 283. 21?. 320. 382. 33]. 85. 86. S 110. 38.% 6. 16. 61. -171 -23.SS. -Z1I. -?1$7 -320. 
NOV 3?. I3. 206 280. 25q 767 382. 316. 387. 371. 361. 807. 403. so$. ST.7-389 -13. -1380 -210I .235. 
DEC 13. SO. 63. 32. 0. 98. 332. 12. 388. 368. 15. 330. 316. 261. so. .S. . *8.. . 39.. -Sq. 

£58 ?is%. 201. 21. 7412. 2557 ?6S. 3. 238T. 338 3228 341. 3317. 3688. Stz2.. . . . . . . . . . . 

PARAMNETERS tOil GAMMA7 DISTRIBUTION
 

84014 JAN rip PAR APR FIAT JUN JUL AUG SEP OCT NOV DEC £NN
 

LANDA .3308 .00S .05319 .391 0273 .DS1" .0366 .07S9 .0263 .03i6 .0323 .0338 .0053
 
p .2l2 .798 30.16 35 363 5.313 33.8s6 2.682 6.31* 8 S.252 6 516 30.868 8.803 27.3sq
 

LNG&" 1.3602 .1530 13.13S 26.3677 I?.S6z 223773 .15zo S.37S0 3.f176 S.652 13.82 2.3202 62.81256
 

- PRECIPITATION FOP MONTH ORYE RIS NORMALLYDISI3UT0 O . NEGAIIVES 80 ROQUIREMENT GAMA PARAMEERS0 ONOICAT .... UNDEFINED 

TABLE 8.1 PNCIPIT7TIC0 6N POTENIA3L IRRIATION GU3RE3N3NTS FOR GIVEN PROSAGILIT LEVELS BASE GMMA OIS I13U330. .N38ll. 

STATION "Ait UB6I0 CUNO0A866C* SIR. NO. 83632.LAT. S 18. LONG. 73 8. ELV. 2600, YEARS OF DATA I 

POBAMILIT Is. s3. go. 1S. To. 60. 5. 8n. 3. pg. 70. I3 5. I0. go. 81. 70. 60. 

MN87 "ran PRECIPITATION ITCH 0 1 5 31 ..IRRIGATION UI0 


JAN 31. 1. 32. 3?. I. a3. 21. to 38 80 83. 1?. S3. 69. S7 39. 3. 32. 30 26. 
Fro 88. 6. 30. 37. 2fl 73. 3. 38 8*. St. 6. 7s. In. 328. so to. 33. 3l 26. Is. 
PAR 3. 33. 80. 86. S7 5S. 33. 68. 7S. 02. 67. 92. 307. 370. Sq.8 At3 13. . -2. 
APR 78. 3s. 38. 49. 53. St. &5. 73 02 97. 96. l35 329. 133 S, 1.3 7. 3, -2. -30. 
36T 90. 60. 67. 76. 7q. 63 81. 8S i3 308. I3. I3. 33 13 16. -.. -20. -.. -21. .38 
JUN 63. 23. 28. 3?. n. 88. so. 5s. 63. 3 76. 02. 88. 132. 52 23. IS. 33 I. 2. 
JUL St. I 38. I 77 28. 20. 11 13 88. 86 S2 69. 76. S3. 31. 33. 31. 23. 28. 
AUG 13. S. 8. 13. Is. 36. 23. ;.6. 38. 1 85 so. 66. $1. S6 87 82. 80. 3, 33. 
SEP S8. 37. 23 31. 35 in. 85 3. 63 70. 76. 1. 302. i23. 57 33. 28 231 . i0. 
O3 133. 4q. 63. ? P 98. I8. 323. 13. Is@. 360. l83. 2I. 2s1 SS -6 -28. -3Z. -3. -63. 
NOV 95. 89 53. 68. 68 73 02. 80 88 108 33S. 12. 12. 315. Sh . "1N. "1.I1. "2. .3. 
DEC 1*. 6. 1. 1. 8 6 I3 IT 27 80 4q 60. 97 13? S. . St. 8 . 1 81.3 6. 


ANN 7*. 5133.f6ll. 664. so%. 7n. 738. 7t. 9n 880 070. I5. 863. 3RO33. 688. 33. -20. -h. -60. -SS. 

PAPMETERS FOR Ot00* Pl350R9UTIDN
 

ONT" JN F(I "AV .pH "A0V JUN JUL AUG SEP OCT NOV 0EC ANN
 
L3.I03 .0382 .0316 0-18 .0632 ASIA 0? .0G3 .0335 .0385
33 .Cast .0553 .0161 .0831
 

R 3.316 I.$36 703* 5.100 38.332 8.6110 3.352 1.879 3.262 8.86. 7.208 .521 32.A3
 
L8063 .028 -. 1181 6.6Sno 3.1290 28 6083 2.806 * 371 -. 0gq .176 2 386O 6.96S3 .S205 79.61s0
 

. PRECIPITAION FOR 3043H no vA9 IS NOVOLLV 031301U0E D - NGATIV1S INDICATE NO REAUIP(MINI .... G6MMA PARAMEtTERS UNDEFINED 

TABLE 8.3s PRECIPITATION 6No POTN7I6L PPIGOTION REQUIREMENTS FOR GIVEN PROBABILITY LEVELS BA*ED 08 GAMMA DISTRIBUTION. t8 PH. 

STATION N00 TiC *28838083 CALTIAS 1(R NO. 10320. LAT S 8. LONG. 7% I3. ELEV. 2353. YEARS OF DT 10 

P6060PILITV Is. -on. 0a 75. 70. So. SD 833. 3. ?S. t0. I0. 5 30. 80. Is. 20. 60. 

8o83 81*8 P1C3Pi1iatik ETCH IRIAION REQUIREMENT .. 

JAN a1. II 27 ?7. 3S. 86. 6 is 3330. it 83 I33 38. 8l 173 0 . 6. 63.. 131 33 a7 
FR IS q 10. 78. 57. go 333. 131 Is1. 178 3 208. 5i3 18. 95. 1. 20 It. 2. -Is. 
VaR 117. 89 St 3056. 3. 330 173 133. 17. I1S 13 AS 5. 370 A3. 108 12. 3. -3. -7. -18. 
IPR 33. 1322. 335. IS IS 66 387 369 2332. 136. 238 23 3 61T7 -48 -6S -12 -7i. -0. 
"AT 387. I3 33. 313 3n136. to 382 ?s 720 ?7R 78 768. Us3 97. -13. -1. -6. -Is. -IS. 
JUN 10. 82. 53. 70. 77. a3. I7 air 317. 387 1%2 368 138 29. 90 36 20. 3 6. -7. 
J uN. 710. 34. 72. 33. 37. 87. 31 63 72. as 91 I32 330 IS 307.1 o. 18. 6i 6T. 56. 
AU) 8S. 36. 8S S 63. 63. 7 8n I 1337 320 328 18 177 338. 70. 57. 1 86. 36. 
UIP 3?9. 77. 63. 63. 90 96 37 38. 131 IS Is 163. 3I ?15 10. 36 20. It. 0. -3. 
Oc 281. 3?3. I8 208 237 278 238 2Sq 27 2*8 2t93 101. 33? I3 SS. -2 -333. -12. -329. -388. 
NO 213. 17. 1811.360 178. 336 237. 735. 28 266. 3? 2I. 338. $310. 88. ... . o00. -31 . 
DEC I0 97 112 133 181 388 138. 17I ;,1 3 72 2316 P7TO 300. s. I. . ", .".2. -So. -65. 

ANN. 316 3867 31. 38SI. 363. 3?3. 1183. 1036 I38*. 3188 3578. 2015. P3CT. 23s. 3382. -372. -15. -903. -530. -580. 

PARAMIIRS FO GAMMA DISTRIBUTION 

MNTH JAN F8 PAR APR "AV JUN JUjL 0U SIP OCT NOV D0E NN 
LAMBA .014? 0238 .1620 C033 .0758 0*9 n.3S Coll .0527 .0?1 040S .075 .0835
 

S I.310 3.318 21.08 06 070 to.0 8.178 2 4%6 4.6 6.60? 20.808 8.885 3.0S3 18.7
 
LNGM -.0156 3.0008S 81 SS8 28.0808 28 7707 ?.Gis Z348 2.6712 %.$8s4 833.S89 11.5&03 Ad 2S20 2S2.8206
 

FOR MONTH O NDo PRECIPITATION rEAP IS NORMALLT OISIR UT -- NEGAEIII 80*ICATE 0 REQUIREE3 *s GAMMA PARAN[IES UNDFINED 

TAOLE 8.36 PRECIPI1TTIN 0N P071N10L IRRIGATION aT0U38131N[I FOR GIVEN PROBABILITY LEVILS BA1SCO ON G*38 DISTRIBUTION. IN 88. 

STOTIP)N "AMC IA NItLLA IS&LDAS %1"O* No. s1 o*n LAT.* 1 1h Loma. ?,; Sm. [LET. INoto YEARS orPO11 i$ 
1183358GT8*81 3.0 811 A * 103.0* * SF61. 80., 90833 21.*I813, 3.82 8 18 380 76 O** 33*SS 


P603*3010733 95. 90. go. 75. 10. 60. 0. on3. 333. 25. 733. 3in. S. 90. so 75. 70. 60. 

30ot "FN PRECIPITATIION ITCH IR6GA11O REQUItMENt .-

JAN IS. 38 89. AS. 71 18 92. 10%. 320. 13. 185 I83 t9% 227. 83. 2. -34. -23 *2I. -81. 
F16 13. 38. 23. 83. $0. sq. 78. 3na. li 359. 17q. 708. 277. 1A8. q. 26. 8. -1. -I3. -30. 
PAR 19. . Io 1 31 A TI fig I.lot. I97. POs. 283. ??1. s&* -00 -3.. "02. .67. 21. ... 
APR 2?1. 133. 1'? 30. 203. 2IS. 38. 363. 203 13. 338. 113. 805. 8ST. St. -306. -13. -151. -168. .67. 
"AV 237. IOS 13. 389. 3633. 369. 368. 7o. 223. 2s 768. 30. 373. 3&7. 52. -71 -7. -IU?. -117. -136. 
JUN 184. 31. 13 6. 731* s0. 8. iT?. 13. 16. 310. 196 289 7q9 . -88. -61. "8.89. -188 
JUL 3. s0. 36. 26. 31. 36. 86. S. 70 86. 95. t7. 382 375. S3. 37. 2T 22. I3 7. 
AU Al. I3. 1?. 27 1. 36. 6 6. P. 87 I83 I.I 13. 363. 5. 8. 31. Z7 22. I. 
SIP 33. 13 SS. 71 7 a0s S. 333. W" 32 352 368. 31. 728. 0. .0 -17. -28. -30. -88. 
OCT 282. 3SA I7. 3(. 22. 2q. 2s 2R. 3ns 138 3SO. 13 820. 867. 53. -328. -37. -068. -12. -205. 
NOV 13A. 703 231. 262 278. 286. 307. 321. 331. 375 A3l 806. 850. 888. 83. -131. -2IS. -227 -238. -260. 
D1C 238. I3. IS. 12. 76fi. 230. 287. 773. 3082. 13. 3I5 7S. 837. 883. 8 -336. -13. -Is. -372. -116. 

ANN 220. ITO?. 3666. 130. 3878. 2028. 2106 730. 22t5 2184. 28118. 38633 263,. 384. 623.-II02.-I207.-I335*'I380.I3I3* 

PARAMITRS FOR GAMMA DISTRIBUTION
 

3MNTH JAN FAR M*0 6P0 MAY .UN JJL AUG SEP OCT Nov 0EC NN 
LA3B& .03%0 .0in? .0371 .0AYS 0313 .013 .3N343 428 .0363 .0311 .0851 .0229 .0223 

P 3.06 1.398 5.07 7.ss0 ?.8S 2.8%s 3.6*. 1.938 8.30 8.1137 Is.063 6.510 86.6O6 
LNOIN 3.*937 -. 1113 8. T 7.06888 7.8807 .2I3 -. g$3 -. 02i 2.2713 30.05S 25.62 0 S.4020 I3.7577 

6 PECIPITAII3 FOR ONTHOP YIR IS NOIRMLLY nISoNU7[1 .0 NEGATIVES INDICATE NO REGUIRIMEN0 *-d GAMMA PARAME9IRS UNDIINED 



66 TABLE 9.37 PC€IPITATION AND POTENTIAL IRRGATION REQUIREENIS FOR GIVEN PROBABILI1T LEVELS BASED ON GAMMA DISTIBUTION$ IN MR. 

STATION NME $aNTANO[E CAUCA SIR. N0. I937. LAT. S 1. LONG. TO 28. ELIV. 1112. IARS Of 0413 39 

PROO99 OIt117 is. I0. 80. 79. 10. 90. so. o0. s0. 25. 20. I0. 3. s0. so. 1s. 70. 0. 

MONTH MEAN PO[OPC AIOq . ETCH IROIGATION 0[UIR[INt 00
 

JAN fig. 3D. 93. 03. 12. %1. Ion. 320. 392. 316. 381. 209 260. 3136.S. 14 -6. -IS. -2. -43. 

fit ItS. 32. 19. 62. 10. 1. 99. 111. 329 313. . I. 22. 268. S3. . -. -11. -. S. -. 

PAO SO. 196. 8. 108. All. 339. 132. 11. Ise. 173. 383. 192. Z0. 299. 91. -28. -aS. -52. -*. -1. 

APR 202. St. 307. 328. 131. 11. 162. i0. 233. 236. 233. 268. 317. 399.* -4.. -70. -l0* -S. -111. 

"AT 10. 13. 60. 92. 107. 132. 131. l. 173. 11. 739. 231. 283. 330. 7. -12. -35. -95. -3S. -19. 

JUN 9. 13. 27 35. 42. 3. 92. 17. 1 130 127. 193. 118. 232. 19. 32. 19. 12. 6. -A. 
JUL SO. S. 8. Is. Is. 22. 29. 38. 98. 91. 69. 79. I1. 133. 19. S9. 44. 90. 37. 29. 
AUG 7P. 3. 7. 1. I. I1. 2S. 38. *. 8l. 98. 339. Is?. 7$9. go. 92. ST1. 9. so. 90. 

tP 99. 32. t.I S. 91. 91. 10. 90 103 338. 128. 13. 39. 191. 6*. 29. 30. 9. -2. -39. 
OCT 293. IS. 13. 16S. 177. Ise. 230. 233. 2S%. 283. 2q6. 333. 393. NON. 99. -12. -301. -113. -129. -149. 

NOV 719. 92. 119. 196. 315. I12. W97. 227. 2%0. 282 300. 322 389 991. 16. -S1. -90. -103. 116. -111. 

EC 19. 3. 1. 24. 31 99. f9 inn. 13. 19 231. 236. 13 S99. 1. 98. 3J. 29. 14. -11. 

709. -093. -717. -813. -460. -992.ANN 199. 12si. 3ast. 313 IS3. Iss. 16N. 1271 RO9. 1419 310. 70(9. 2IF7. 7309. 

P8A8RCTEOS too 088MA DITIBUTION
 

MONTH JAN PE[ "R APR8 NV JUN JUL AUG SEP OCT NOV DEC ANN 

LANA .010 .03S .OSS .07?3 .0218 038? .02S [lo8 .0399 .0299 .0202 0U%3 .0110 

R 2.351 7.81 8.289 5.*99 3.613 1.759 1.292 909 3.929 7.11 9.21 .129 29.3?S 
LNO9N .1810 .930 
 9 303o 3.9313 3 Iis -a.030 -. 1068 .Jes 1.3907 9.8l7S 2.9121 .2269 10.4350 

. NEGATIVES INDICATE NO REQUIREMENT .... GAMMA PARANETERS UNDEFINDO. PRECIPITATION F00MONTH OR Y1AR 3S NORMALLY DISTRIOITEO 


TABLE 9.1 PRECI PITATION ANO POTENTIAL RRIGAION PEOU3VEHENTS FOR GIVEN PROABLII LEVELS BASED ON0088A O|S388UTION. IN 88. 

S3A130N NINE 089 MEI "AL CUNDKNNAVRCA Ste. NO. WINS. LAT. 9 38. LONG. 79 9. ILE. 2590. YEARS or 001A 103 

POOA8I8LOTV is on. aI8. S ?1 7. O n. %0. 90 333. 2S. 70. 130. 5. s0. n0. 7. 10. 90. 

88918 810N PRECIP3IATION ITCH IRRIGATION R[EUIRCHENI so
 

JAN S. 9. q. 16. Fu. 23. 33. 90 St. 09. 13. 83. 139 11. I?. 10. q. 93. 19. at. 

FE8 90. 30. Is. 23 71. 31 3 Nt. 91. 08 19 P3. 108. 33. 309. 19. 8o. 77. 13. 6S. 
PAR al. It. 20. 39. s St. 03. 19 al 300 330. 12N. 309. 391. 330. 17. 79. 98. 02. 33. 
APR 327. 1. 91 71. 719. 6. 333.1. I30 33 12 139. 11. 210. 292. 88. 3S. t1. 1. 2. -13. 

MAT 108. 92. S. 60. 13. 71. 19. lO. la3. 12?. 1330. 3S. 13. 199. 92. 40. 26. 20. 13. 3. 

JUN Go. I. 131. 28 32 30. 4 52. 01. I]. s0 as. Ill 133. 93. 73. 6. 93. ST. 99. 
JUL 98. 31. 23. 28. 31 39. 39 991 s0 91 03. 60 s0. 92 99. 71. 11. 68. 93 60. 

0UG SO. IS. 20 21. 30). 33 * 9S. 5.2 9.. 0.. 70. 80 303. Ill. I1. 89. 83. 71. 12. 

SEP 59. 13. 38 20. 30 19. %3 . 1 Se 69 7r 82 l0. 125. 303. 83. 1. 13. 1. 00. 
OCT 393. 6. 11 91 i0s 113 I2 14. 101. 380. II ;Us. 2%1. 27. 90. 13. -. -15. -13 -38. 
NOV 379. 92. SS I1. n an 02. 117. 113. 33. 199. 117. 2IS. ?S. a8. 33. 1. 8. 0. -39. 
DEC 71 327. 2. Is. 0 9S S9. 6. 71 13. 3o. ITO 390 Its. I0. 1?. s6. 63. 56. 99. 

8N 1007. gas 79s 023. B-4. 893. 930. 988. I1. 3O. 139. 33113. 1271. 1301. 3112. 917. 399. 338. S0. 235. 

PA8RIAtE3R FOR GAMMA O|033SUION 

NONIH JAN FE. MAR APR HAl JUN JUL AUG SP OT NOV 031 ANN 
LPP8 .07Sl 1116% 0217 0291 .045? 0833 .0801 .0981 .0993 .03o3 .0300 .0329 .0229 

R I 3TO .060 2.37S 3.709 9 81S 2.91 9.139 3.033 2.*02 5.302 .442 2.991 22.952 

LNI8 -. 111 0209 .139 1 .371 2.938 .2721 3.110F 3.3079 .2803 9.7311 3.S90 .2919 98.3833 

19. 0*8 88 PARAMCIERS LI8DEFINED. PRECIPITATION F0R MONTH 98 710R IS NORMALLY 03S73IBUTEO ** N[311VEs IwOICA 1 NO 8100u38rmNI 

T88L 9.139 PRECIPITATION A00 POTENIAL IRRIGATION REUIREMN9S FOR OIVEN PROBABILITY LEVELS SD ON GA088AO0I110138. IN 83. 

3T3a8 98r PiAAGIT|cIO c0IL8% [iE. No. -2. LA 4A 2N. LONG. 1S 87. (LEV. 120. TARS OF DlTA 9 

Pa01OIL0t.1T 99. 9n. 8o 7S 70 93. s0. aN. 30. 2S. 20 30. S. 98. 80. 75. 10. go. 

8ONI NEAN PRECIPITATION ETCH IRRIGATION REQU OEMENT e 

J86 13. 27. 39 09. 89. 7 G0 01 701 80 97. qq 338 830 171 Is3 6. OZ. a 70. 
F18 I3. N 30 ?2 30. 31 ss 73 I7 133 3F? 3l9. 11 0 117. 107. 99* 87. 19. 61. 

8A 11. B8. 97 gi/. I17 Ili 13 337 14A 391-i 31 I?() 383 33 Is 311333. IS39 10. ?. 

PR 239. 309 33I 339 I 706 713 798 302. 181. I9 393 99 S34 300. -.. -7S. -91. -107. -133. 
887 39O. -11. 30 Ili 3933. lq. 3001 i? 233 120 733. ?8S 2p? 319. l33 . 20. -29. -... -53. 

JUN Is. 32 I 02. 38 9 %8 73 90 112 12 393 I38 P1S. it3 94. 8l. 7S. 68. 3. 
20 36 To 3t0s. .39 3?. 3U3* 99. 90.JUL S1. I. 32 2. 8. 99 S3 7 a8*. 


8UG 11. 4.. U 93I 0. 71 76. 0l 80 8q 93 303 12 113. ? 71. 9. AS. 90.
 
SEP 89 93 GO 68 ' 7% a3 93 3I0 379 Its 137. Ill 99. SO. 38.
.7 I9 . 011. 

OCT- 232. 19. 38t 191 90 730 239 237 73. 71. 721 ?3 289r 798. 117. -. . -76. -. -8 . -09. 
NOV I3 19 29q 710 781 289 in (I3 127 33.. 143 309 370. 388. 9; -393. -180. -309. -193. -209. 
GEC Ill. 8A 300 l 32S13i 3A 8 2as ?30. 289. ?f0 a1 390 . 1. -26. -36.39 ?0. 303 .- -S3. 

ANN- 3817. I394 1038 3191 3772 3?8 3191 133 3880. 112 1919. 3980. 209. 2111. 1391. -239 -299. -823. -349. -139. 

PARAMETERS FOR GAMMA PtIMlUTION
 

FIR 8a JUN UG OCT DEC 
LANA .010 0019 3157 0I0I no0 0317 1 to2ns .2I09 .%447 361 .0285 .0017 
8ONI JAN 88 "AV JUL SEP NOV ANN 

8 9.982 *89l 70 503 9 990 1.0 1909 131 33?37 13.s%% Ii.292 S.3810 9.S98 161.062 

LN8 2.%690 0133 81.71 2 07? 7.1s. -. .1190 - 11 ?.3549 11.3139 1.711 393.1211 4.119 9*.31 

*PmALLV .. INOICAIE RUI8M1N ..... PVCIPITATION FOR 146438 08r11 3. 01S8RIUT0 NEGA7IVE 90 G*88 PARAMETERS UNor31 

tALVE 9.20 PRECItTATION 990 POTENTIAL IP3IG3O0 REVUIRMIVNTS FOR 3V(3 PROBABILITY LEVELS 88910 ON 00MA DISTIBUTION. IN M. 

S33ION NAM RAL.IRA ( VALLE SIR NO flG Li. I 3. LONG. 10 31. ELEV. 1000. 31AS 01 DAlA 9 

PPO8ILTv Is. 90 in. 1s 1n 90 s 90. 30 23 20. 10. s 90. 80. 1s. 70. 0. 

MONTH HA PRECIPITAION 1TCH IRRI0AION REQUIREMENT --

JAN 91. 31. 99. s. 99 01 71 19 87. S. 301. I9. 12. Its. 313. A. 19. 12. 98. 90. 
f0 08. 9. 02 93 in. 99 07. 7. 93. 30S 339 323. Is. 181. 121. go. 7. 13. 69. as. 
8a 99. 92. 9o. 6 91 71. a P 9. 18. 109 IS 123. 13. 162. 33. 99. 71. ?0. 9S. 99. 
9PR Is. NO. 7. Ill. %I- 17. 133. W97. IS 172. 179. I@. 17. 233. 331. 19. 9. -3. -3. -20. 
887 399. 99. i37 312. 123. 339 39S 3S% 390 118 t8s. 193. 21S. 239. It3. 30. -6. -12 -3?. -28. 
JUN 92. ?1. 11. 49. '1 ST. 98. 83 99 333. 121. 332. 389. I'8I. 339. 82. 9. 93. St. 9S. 

JUL q. 33. 17. 23. 70. 28 31. 31. 89. 93. S8. 19. 7?. IS. 339. lie. 112. I09. 107. 30. 
AUG 9I. 9. . 39. 39 to 2 2?. 37. 38 92 99. 99 12. 393. 133. 17. 129. 123. i3. 

1P 99. 11. 20. 79. 31. 33 92 9. S1. 99. 12. 73. 98. 10. 3S. i3. t0. j3. i0. 93. 
0C 379. 309. 3i 135. 141. 199. 392 19%. 387 ?02. 210. 720. 797. ?77. 17. I. -9. -1. -23. -39. 
NOV Is,. St. 09 al 19 307. 312. 397. 392. 388 398. 213. 23s. PSI. 11. 93. 26. 31. 0. -9. 

VIC 19. 99. 99. Go. 90 07. 13. 79. 71 al al. 8s 92. 97. 3?1. 3. 913. 93. 49. NO. 

ANN. 1209. MA. 181 I382. l39. 1316. 3397. 3209. 1293. 32ts. I3?. i32. 1i9. 1993. IS0. 31. 973. 390. ]is. 337. 

P0818I0S 1OR G8MA 73II3UTION 

ln0 JAN Ft 8R APR PAT JUN JUL AUG 918 OCT NOV 01 ANN 
LhMBA .0fi .0399 .0Al .0139 .01i2 *09 .01? U772 .n128 .0090 0291 .#433 .0619 

0 &.211 3.011 9.391 3I.733 I.023 2.102 3.90 2.261, 2.897 32.3%9 .091 33.01Z 89.120 
LI9330 S.146 .lo3 %.SRI% Is.933 72.9220 .9398 3.8115 .3333 .00 I9.32 1.8931 8I.SS90 21.*Z3 

NT *.. GAMMA PA8ARAIERO UNOFINO- PRECIPITATION Fo MONTH 88 fa8 IS NORMALLY OI$3IPU E0 as NA1138S INDICATE 9O OE0U|RI8 

http:Pa01OIL0t.1T


TABLE 9.1 PRECIPITATION AND POTINTIAL IRRIGATION 0UIRCNONIS TOR GIVEN PAOB6OILI11 L0VCLS BASED ON GAMMADISTIBuTION. IN ON. 67 
STAION NAME NI3IL.N6 TOLIMA SIR. NO. 64p LAT. 9 96. LONG. 79 50o [LEV. 250. TE0RS O 0D1T 6 

PROBABILITY S. 933. 0. 76. 70. 60. SO. 40. 30. 2S. 20. 10. S. 90. 8O. IS. 10. 60. 

MONTH "CAN PRECIP1TATION TCH IRRIGATION EQUIREMENT .6 

JAN Is. 0. a. . 2. 3. 7. 11. 22. 3S. 99. S6. so. 19. 67. ST. 66. s. 6. 60. 

011 96. 0. 0. 3. 2. 3. 7. 3s. 26. 49. 16. Its. Sol $. 62. St.AS5. 152. 63. 61. 
6AR SO. 9. 13. 22. 26. 30. 30. *7. S6. 71. 16. 66. 116. 143. 79. 61. 52. 9. 94. 36. 
APR 133. 23. 3S. 59. 63. 72. St. 11*. 134. 362. 1319. 199. 29. 336. 70. 35. 16. 1. -2. -21. 
"AT 241. SO. 92. Ill. 133. 399. 180. 71.. 799. 152. SO. 7. -is. 1. -1. -114.250. 121. 49. 6 -S .42e 

JUN 101. 10. 17. 31. 39. 4S. 60. 79. 96. 123. 139. IS. ITS. 271. 6s. 9. 39. 21. 20. 5. 
JUL *59. N. ?. Is. 38. 23. 30. 90. S2. 67. 76. AT. I2l. 3O. 71. If. S. Is. 9. 93. 
AUG AS. I3. 19. 29. 31. 3t. 46. 56. 67. 90. 07. 11. 124. 50. IS. S6. 96. 92. 31. 26. 
SP 330. SO. Is. 11. 79. g9. s. t33o. 135. 329. 33. 399. i66. lO. I1. 12. -2. -1. . -23. 
OCT 210. 63. al. I13. 126. 139. 169. I0. ZA. PIP. 272. 296. 369. 927. 1 -1 . -.. . -S . - . -1. 
NOV 326. 33. 95. 63. 71. 79. S. 112. 330. II2. 365. Ill. 226. 269. 61: 18. 0. -A. -16. -32. 
00C 59. 3. 6. 13. 16. 20. 29. 39. St. 66. 76. 18. 12l.363. Go 5. SI. . 9. 35. 

ANN 3*96. 99A. 6I1. ?7. 699. 930 I037. 3366. 130S. 1966. 35i6. 3671. 1891. 2269. 36l. 206. 43. -26. -12. -211.
 

P96mtt0$ FO 6AMM niSi3leUlm0
 

"Owl" JAN Fill NAP APO "AT JUN JUL AUG SEP 0cc NOV DEC ANN 
LADA *.017 .OOSS .0300 .019 .0101 .0136 .0213 .0336 MatI9 .0160 .0226 oll .003 
6 .9*3 .320 1.734 1.173 2.696 1.367 3.166 2.197 6.9I0 3.370 2.25I 3.033 5.IIS 

LOGAN9 .7123 1.0297 -. 083 -.0112 .3925 -. 1111 -.0747 .09s 5.6262 3.0600 61ft -. 0312 3.3533 

SPRECIPITAION FOO MONTH 06 YEAR I N06ALL 01S616BUTED so NC691195 1903CA10 N0EQUIREMENT -. *. 06MM PARAMETERS UNO[FIN9O 

TALE 9.22 PECIPIIATION AN0 POTENTIAL R2GAT0N 600UI606[NT$ fOO GIVEN P60PASILIY LEVELS BAS0 09 G8MA 0IS1RIBUTIO. IN MR. 

STATION M96 POPAN UNIV 08UCA SI No. 6. LAT. 2 26. LONG. 57 [LV. 1160. 3096S OF 0A39 6
 

PROBABILI11 9s. go. go. 75. 70. go. So. 90. 30. 2S. 20. 30. S. 90. so. Is. ?0. So. 

MONTH 6099 PRECIPITATION 0TCH IR1IGATON R20UIK KN(T so
 

JAN 191. 72. 90. 116. 127 137. IS*. 179. 2310. 726. 21. 29. 3319. S5. So -36. -62. -73 -83. -313. 
FS 1217. 12. SS. 73. 81. 96 102. I3?. 133. IS. 162. 175. 212. 296. S2. -3. . 1 ".. "36. -50. 
696 20". 339. 339. 355. 363. 373. 3lS. 210 233. 231 2.1. 297. 21 310 Si. -76. -96. -10%. -112. -121. 
APR 307. A,. 7, 90. 336. 339. 329. 133. IS. 177. 196 201. 236. 266 56 -22* -92. -50 -53. -72. 
69T 3S. 66. 19 99. 330. 306. 339. 130. 17. IS6. 369. 179. 203. nl. So. -23 -39 -6. -52. -63. 
JUN 18. I. 27. 39. 43. 98. S9. 69. St. 9S 3133. 113 170 S 2 I5. 9. 9. -6.13 26. 
JUL 99. 27. 10. 39. 36. 37. 90 %3. 96. I9 S3. S3 S9 69 S6 2. 29 22. 21 36. 
AUG 36. 7. I0. 35. I. 20 2S. 31. 37. 99. 9. 19S 70 Is. 64. 5. 49 977. 9 39. 
SEP 66. 17. 2S. 37. 91. 99. 61. 73. Is IDS. Is. 327. 19N Is$ 61 39 S. 20. 1. 2. 
OCT 7%q. 130. I3?. let. 393. ?2S. 227 296. 271. 796 333 330. 360 929. so. -93. -123. -13S. -139. -166. 
NOV 321. 239. PS9 276. ?S. 242. TO6 320. 534. 399 3-8. 169. 3S$. 939. S7. -203. -229.-233 -29 -2S9. 
DEC- 279. 209. 213. 9IN.221. 72r. 226. 22q. 232. 236 737. 79. 24S. 299 s. -3S -65. -161. -166. -312. 

ANN 3666. 1387. 3963. 3603. I696 3G9 312. 369q. 1929. 23ls 2f369. 732n 7271 2903 674. -I03. -123. * -I03S.-1091, 

PARAMETERS FOR GA666 4iSITIlUTION 

ONTH JAN rtq M9 APR MAY JUN JUL AUG SOP OC NOV 000 ANN 

LAPNA .0296 .031 3so .3is .0572 .0391 lis9 .Oslo .025S .031s .116 1.1194 .0194 
6 9 699 9.003 32.213 9.195 7.716 2 63 35*3 7 2 067 2.312 1.397 3;.923 36.l3l11?6. 

LOGA N .7299 3.7936 16.3663 !..222 ;.3376 .9.39 29.549 .0296 0921 .. 7"S .2003 -. 0312 12;!9 

- PRECIPITATION FOP MONTH O t0O6 1S NORMALLY 013IN9U9O -- 9019t1Vs 3603c93 No 609UI360809 .... GAMMA PARAMETERS UDEtVIN[O 

TBL 9.? PRECIPITATION 990 POTENTIAL IRRIGATION RtOUiRt"Tmis FOR GIVEN PRO6IILIT LEVELS 6ASED On GMA 025118U1t0i. I 66.
 

$31T9 NAME TUNOI CUN21INARC SEP. NO. 172. LT. 9 92. LONG. 79 i. 0LV. 290. T0AS O DAT0 6 

P9O8AMILIIT I5. 90. g0. 79. 70. 60. so. 90. 30. 25. 20. 30. S. g0. g0. Is. 70. 0. 

ONTH MEAN PRECIPITAION ETCH IRRIGAT10N R06U360609 -.
 

JAN i. G. 9. 13. Is. 17. P2. 27. 1. 38. 92. 97. Al. 79. 9.9 0. IS lI. 31 21. 
T[ 43. 7. It. 37. 2b. 23. 29. 36. 93. 53. S8. IS. as. 104. 96. 35. 2. 16. 23. 37. 
M0 Sp. IT. *1. 31. 39. 92. 66. O53. $9. $s. 62. 65. 7s. al. S. 1 1. 16. Is. I . 1. 

AP6 09. 12. 10. 60. *9. 68 1O.. 13 30. 371..... 333. 330. 396. .. .... . -25. 
7 309. 90. ..69. 99. 303. IO1. 336. 339. -. ..93. 96. 309. 333. 326. 331. ...... ........... -

JU 69q. 33. 39. 97. SO. S. 60. fg6. I. on. 8N. 90. 109. 117. 49. ..0 2. "., -4. ". 
JUL 99. 29. 21. 33. 36. 39. 92. 96. so. Is %11. 6. It. on. So. 22. 17. 14. 12. 6. 
AUG '3. 3 N.39. 22. 3. 29. 77." 31. 31. 36. 39. 90. 96. 52. 113. 31 2 2. 29. 
SOP 99. 20. 29. 30. 32. 39. 39. 93. 98. $3. 37. 60. 73. 93. 1I* 27* 2* 39. 37 2.
 

*03 99. 36. i. 5. 69. 6. 0. I1. 03. 136. 12. 133. 161. 366.. 0. S.. . I .. " . "0. 
90 313. 61. 11 89. 61. l3h 309. 316. 30. 96... -. 313. 129. 16. 67. . . .. 
0E C 2. 9. 32. 3. 73. 29 ?1. 36. 93. St. s. 62. too. go. 4. 3. 29. 26* 23. *7. 

1 69S7.732. 633. 9.11 .10.ANN 7S. 632. 663 I6z. 7l. 763. ?9. 829. 1s. SIT. 11159T. o48. . .336. -393. 

PARAMETERS F0R G966 DISIRUTION 

N"," iN Tr 996 96 6A JUN JUL 9UG SOP 001 N0 00T ANN 

L ... A .65 2, .0 .0 *3s7 .030 .360 .293 .3279 .0993 .31 .0507 .0111 
i 2.O5 9.126 7.912 11.3* 7.330 2 0392 2.3293.929 o .7s9 .0 12.651 62.0N6 

LNG9 .0?23 -.027 3111.674 ?.%lII A33.6211 6.036 9.13 7.79%91 9..91l 2.26h 39.12253 .0ss: 392.309 

* PO[¢IP1IAliOn FOR MONTH 06 3096 i N0.ALLT OIST014UT[D so NE6ATIVES 1030I1T NO 60Ul69(9 .0*0 GN PAANEIC$ UND0FINED 

http:NI3IL.N6



