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A field experiment involving deficit irrigation was

designed, installed and operated during the 1981 irrigation

season. The experiment investigated the effects of high

and low frequency deficit irrigation on yields and cony-

sumptive use of water by winter wheat. This thesis deals

with that portion of the experiment concerned with con-

sumptive use of water.

Deficit irrigation is the practice of deliberately

under-irrigating a crop. The effects of low soil moisture

on crop evapotranspiration (ET) become significant under

deficit irrigation. Reliable estimates of crop ET are

needed to adequately design irrigation systems. Obtaining

these estimates when soil moisture levels are low is the

central issue in this thesis.
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Three models were analyzed for their ability to

predict ET response to low soil moisture. These were the

logarithmic, combination, and power models. Daily ET was

measured in the treatment olots using a neutron probe and a

daily water balance calculation. These data were compared

to predicted model estimates of ET through the use of

cumulative double mass curve analysis.

The power model was shown to consistently under-

predict crop ET in this experiment. Both the logarithmic

and combination models were shown to satisfactorily predict

crop ET. Under conditions of relatively high soil moisture

these models did not significantly improve upon the ET

estimate obtained using a Penman equation without correction

for soil moisture conditions.

Considerable data variability was observed for daily

measured ET. This was attributed to a lag time in the

redistribution of applied water throughout the soil orofile.

The instrumentation and methodology did not allow exact

quantification of daily ET.

The results show that considerable uncertainty exists

in determining the crop water requirement for deficit

irrigation. The irrigation engineer should exercise

caution arid fully appreciate the implications of the

uncertainty when designing for deficit irrigation.
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CROP EVAPOTRANSPIRATION OF WINTER

WHEAT UNDER DEFICIT IRRIGATION

INTRODUCTION

Agriculture in the western United States is faced with

a water problem of increasing magnitude. Water use and

development are becoming limited, due to availability and

quality of supplies. Increased demands by industrial, muni-

cipal and recreational users have added additional con-

straints. The promised development of synthetic fuel pro-

duction in the west will require enormous quantities of

water (Stansbury and Patten, 1981) . Ground water reservoirs

are being depleted at alarming rates in some areas and the

effects of over exploitation are felt in others. Irrigated

agriculture is being scrutinized by the public with regard

to its water management performance. Many farmers are

faced with uncertain supply and increased costs of water.

The applicability of deficit irrigation is currently

being investigated within this western water scenario.

Deficit irrigation is the practice of deliberately under-

irrigating a crop. This method of irrigation would be

employed to maximize the net economic return from irri-

gation water use and/or conserve limited supplies of energy

and capital.
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Deficit irrigation implies that some degree of crop

stress will be incurred and evapotranspiration (ET) will

be reduced. Quantitative knowledge of the reduction in ET

will be required to adequately design systems for deficit

irrigation. Pipeline and pump capacities, irrigation

intervals, and capital costs are all specified to a degree

by the estimated ET. Much of the research on estimation of

ET has been under fully irrigated conditions. Under such

conditions, ET is not limited by soil moisture. The

practice of deficit irrigation significantly digresses from

this assumption.

The effect of low soil moisture on evapotranspiration

is investigated here. Three models of this effect were

analyzed. These were the logarithmic (Jensen et al.,

1971), combination (Slabbers,1980) and power models

(Boonyatharokul and Walker, 1979). Irrigation intervals

and depths were varied to impose low, moderate, and severe

levels of moisture stress on the crop. Daily ET was

measured using a water balance calculation with neutron

probe data. Predicted values of ET were compared to

measured data using cumulative double mass curve analysis.

This experiment dealt with a specific crop (winter

wheat) in a specific location (the Butter Creek area near

Hermistori, Oregon). The objective of this research was to

evaluate methods for predicting crop ET under deficit

irr igat ion.
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LITERATURE REVIEW

The phenomenon of evapotranspiration has been studied

for over 200 years (Jensen, 1973) . Early studies were

primarily concerned with determination of seasonal crop

use of water. The phrase "consumptive use" probably

emerged during this early research. The term evapotran-

spiratiori (commonly referred to simply as ET) was used to

signify the combined water loss from a soil surface

(evaporation) and a plant surface (transpiration). Evapo-

transpiration is defined today as "the combined processes

by which water is transferred from the earth surface to

the atmosphere; evaporation of liquid or solid water plus

transpiration from plants" (Jensen, 1973).

The study of evapotranspiration has many applications,

most notable being the estimation of crop water require-

ments for irrigation system design. Various computational

techniques are now available to the irrigation engineer

to aid in determination of crop water requirements

(Doorenbos and Pruitt, 1977; Jensen, 1973). Other appli-

cations of ET research can be found in the areas of crop

production functions (Feddes et al., 1978), modelling of

mass transport through the soil matrix (Bressler, 1973),

and hydrologic analysis using a water budget approach

(Viessinan et al., 1977).
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Of particular importance to this thesis is research

into the decline of evapotranspiration with limiting soil

moisture. "Limiting soil moisture" refers to conditions

when the amount of water available to the crop is low

enough to adversely affect the crop. This research is

particularly important to deficit irrigation. To specify

the water requirements, and subsequently to design an irri-

gation system for deficit irrigation, the process of ET

under low soil moisture conditions must be understood.

Potential Evapotranspiration

The term "potential evapotranspiration" appears

frequently in the literature. However, this term is

ambiguous. As defined by Penman (1956), potential evapo-

transpiration is "the amount of water transpired in unit

time by a short green crop, completely shading the ground,

of uniform height and never short of water." Alfalfa has

been cited as a practical reference crop that satisfies

the definition of a short green crop (Jensen and Haise,

1963). For this purpose, alfalfa is usually specified to

be well watered and clipped to a height of 30 to 50 cm of

top growth (Jensen, 1973). Penman (1948) used a clipped

grass crop to define potential ET. As pointed out by

Jensen (1973), the height of the grass has been historically
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uncertain. Doorenbos and Pruitt (1977) developed their ET

relations with a reference crop of "actively growing grass

completely shading the ground and not short of water."

Crop ET is related to the "potential" evapotranspira-

tion rate of the reference crop through the use of a crop

coefficient. However, Cuenca and Nicholson (1981) note

that "since many crops can have coefficients greater than

one, ..., the term 'potential' is of questionable meaning

and significance." Because of this ambiguity, the term

"reference crop evapotranspiration" (ETr) is gaining

increased acceptance (Cuenca and Nicholson, 1981).

Evapotranspiratiori Decline

Extensive research has been done on the effect of

soil moisture on crop evapotranspiration. As pointed out

by Chang:

When soil moisture is plentiful, the
evapotranspiration rate is maintained at the
potential rate, determined largely by the
prevailing weather conditions. As the soil
dries out, the actual evapotrarispiration will,
at some stage, fall below the potential rate.
Considerable controversy exists as to the
effect of the soil moisture tension on the
depletion rate. (Chang, 1974)

As a case in point, Ritchie (1973) reported results

of an investigation into ET from corn grown under declin-

ing soil moisture conditions in a large weighing lysimeter.



He pointed out that "recent studies of evaporation using

weighing lysimeters have shown for cotton, grain sorghum,

and alfalfa that about 80 percent of the extractable water

from a deep field soil profile can be used before stomatal

regulation of evaporation begins" (Ritchie, 1973). His

results with corn tend to correspond to this 80 percent

value. Ritchie then goes on to compare his research to

the widely referenced work of Denmead and Shaw (1962).

Deninead and Shaw also investigated the ET from a corn

crop; however, their work was done in 75.7 .Q (20 gal.)

containers. Their results show that approximately 20

percent of the extractable soil water can be effectively

used before ET decline occurs, and that "... this decline

will be evident at higher and higher soil moisture contents

as the potential transpiration rate increases" (Denmead

and Shaw, 1962). In comparing the results of the two

previously mentioned studies, Ritchie states:

the most probable reason for the
difference between the results of these two
tests on corn was the root system differences.
Because of the limited rooting volume in the
study of Denmead and Shaw, the root density was
likely to be greater than would be expected for
field plant-root systems. Another important
reason for discrepancies between studies in

containers and in field conditions is the
possibility of upward water movement into the
root zone from soil that is not or only slightly
permeated with roots. (Ritchie, 1973)



7

An entirely different response of crop ET to soil

moisture decline was presented by Chang (1974) in his

review of work by Viehmeyer, Pruitt, and McMillan (1960).

For perennial ryegrass at Davis, California, it was shown

that ET did not decline until the soil moisture tension

neared the permanent wilting point (13-15 bars). Chang

(1974) also points out that this result was reached

separately by two other investigators using similar crops.

A study by Thornthwaite and Mather (1955) presents

still another response of ET to soil moisture decline.

They noted that when one-half of the soil water is gone,

the rate of ET falls to one-half of its potential rate.

These researchers also make a brief reference to the

effects of soi.1 differences on evapotranspiration rates

(Thornthwaite and Mather, 1955).

Finally, in research conducted over the years at the

Snake River Conservation Research Center at Kimberely,

Idaho, another view of ET response to soil moisture has

emerged. This response can be termed logarithmic in

nature (Boonyatharokul and Walker, 1979). A semi-empirical

equation developed for estimating soil moisture depletion

with the Penman equation uses a logarithmic coefficient to

describe the ET decline with declining soil moisture

(Jensen et al., 1971; Wright and Jensen, 1977). This

particular method of determining the ET decline will be

presented in more detail later in this thesis.



As illustrated by the above mentioned investigations,

several empirical relationships have been developed with

regard to the expected ET decline due to soil moisture

stress. Many other such studies exist (van Bavel, 1967;

Boonyatharokul and Walker, 1979; Ritchie et al., 1972b;

Meyer and Green, 1979; Nimah and Hanks, 1973; Musick et

al., 1976; and Noreno et al.,, 1972), but these have been

omitted here in the interest of brevity. However, it is

clear that extensive research has led to conflicting

results in this area.

What is evident is that an extremely complex physio-

logical response is governing the relationship between

evapotranspiration and soil moisture. Chang (1974) notes

that "evapotranspiration rate and the soil moisture tension

depends upon a number of factors, such as soil texture,

moisture tension characteristics, hydraulic conductivity

of the soil, rooting depth, crop density, and atmospheric

conditions." Other researchers have also made reference

to the integrated effect of soil, plant, and atmosphere on

evapotranspiration (Ritchie et al., 1972; Jensen et al.,

1971; and Noreno et al., 1972).

The generalized effects of rooting density on crop ET

can be shown in Figure 1 (Chang, 1974). This figure rep-

resents some of the expected changes in ET response to

declining soil moisture as the rooting depth increases.
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Figure 1: Adjustment of potential evapotranspiration
for soil dryness and rooting depth of crops.
Curves A to D correspond to increases in ro-
oting depth of crop (from Chang, 1974).
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It is also evident in Figure 1 that the ET decline occurs

sooner with a less developed rooting system. This illus-

trates the transient nature of the ET response (due to

root zone development throughout the season), which

complicates any study into this response.

Atmospheric effects on crop evapot.ranspiratiofl are

illustrated in Figure 2. Denmead and Shaw (1962) pointed

out that the decline in ET due to soil moisture effects

will occur sooner under conditions of high evaporative

demand.

C
0
1-
0

0.
U,

C

4-
0
0.
a
>
w

0
4-
U

FO pwP
Soil Moisture

Figure 2: Generalization of effects of evaporative
demand on ET and the threshold level.
Curves A to C correspond to decreased levels
of evaporative demand (adapted from Denmead
and Shaw, 1962).
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Soil effects on crop ET have been eloquently presented

by Salter and Goode (1967) in a comprehensive treatment

crop response to water. Summarizing their comments:

As a soil dries out from field capacity
towards permanent wilting percentage there is
an increase in the force resisting withdrawal,
which is referred to as the soil moisture
stress and is composed of two main components,
namely the soil moisture tension and the
osmotic pressure of the soil solution. Thus
the salt content of the soil can influence the
water relations of crops especially on saline
soil through its effect on the osmotic pressure
of the soil solution. Under normal, non-saline
conditions, however, soil texture, structure,
and depth have a much bigger effect, as they
determine, not only the capacity of the soil
to store available water for the plants, but
also the ease with which the soil water may be
reached and absorbed by roots.

Existing Models of ET Decline

Early research by Viehmeyer and Hendrickson developed

what might be classified as the "on-off" relationship

between soil moisture and transpiration (Hanks, 1974)

This relationship is typified in Equation 1.

where

T T SWS/AW>O
p

T = 0 SWS/Aw=0

T transpiration rate
= transoiratjon rate when soil moisture is

not limiting
sws remaining available soil water
AW = maximum available soil water.

1
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Viehmeyer and Hendrickson (1955) developed this re-

lationship through research on pine and prune trees. Their

experiments were conducted in suspended containers of soil

and plants, capable of being weighed (Viehmeyer and

Hendrickson, 1955).

A second ET response to limiting soil moisture is

called a "linear relationship" (Hanks, 1974) defined by

Equation 2.

T = T(SWS/AW) 2

In Equation 2, the transpiration rate decreases linear-

ly as the soil moisture level declines. This relationship

was used initially by Thornthwaite and Mather in 1955

(Hanks, 1974)

Another form of ET response has been postulated by

various researchers. This response has been termed the

"combination" model, because it combines the "on-off" and

"linear" models (Hanks, 1974). The combination model is

defined by Equation 3.

where

T = T if sws/Awb 3

T (SWS)
T =

b (AW)
if sWs/AW<b

b = fraction of available soil water at
which ET decline begins.
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This particular model indicates that a level of soil

moisture exists above which the ET rate will be maximum.

This level is expressed as a fraction of available soil

moisture which has been termed the "threshold level"

(Rjtchie et al.,, 1972a). As soil water is depleted beyond

the threshold level, the evapotranspiration rate will fall

below the maximum rate. As presented in a detailed study

of the threshold level concept:

"the actual evaporation rates after the threshold
was reached became practically independent of
potential evaporation and were apparently de-
pendant on the root density, soil water trans-
mission characteristics of the soil, and the re-
duction in turgid leaf area" (Ritchie et al.,
1972a)

The combination model has gained increased popularity

in recent years. A number of researchers have used. this

model to explain the ET response of a crop to depleting

soil moisture (Meyer and Green, 1979; Slabbers, 1980;

English and Nuss, 1980; Feddes et al., 1980).

Figure 3 illustrates the differences between the three

previously discussed general models for ET response.

Relative evapotranspiration is used to signify the ratio of

actual evapotranspiratiori (ETa) to maximum evapotranspira-

tion (ETrn). Relative soil moisture is the ratio of maximum

available water (Mo) following an irrigation to field

capacity and the soil moisture remaining after some con-

sumptive use CM). The threshold level in the combination

model is shown as relative soil moisture at b.
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A: on- off model

B: combination model

C linear model

0 b 1.0

Relative Soil Moisture (M/M0)

Figure 3: Comparative effects of the on-off, combin-
ation, and linear models for ET response to
decreasing soil moisture.

Through experimentation, each of the above models has

been shown to be applicable to certain conditions. More

complex, but not necessarily more exact, models do exist.

Three of these models will be described in detail below.

As mentioned earlier, a logarithmic response of ET to

soil moisture decline has been postulated by researchers at

Kimberly, Idaho (Jensen et al., 1971). Their model was



15

developed from lysimeter measured data, weather data,

and cropping pattern and growth information collected over

a number of years.

The method of predicting crop evapotranspiration is

outlined below (Jensen et al., 1971).

where

ETa = KcETr

Kc = KcoKa + Ks

ETa = actual crop evapotranspiration
ETr = reference crop evapotranspiration
Kc = crop coefficient
Kco = crop coefficient resulting when soil

moisture is not limiting
Ka = coefficient to account for the effects

of limiting soil moisture
Ks = coefficient to account for increased

evaporation from a wet surface.

This model calculates ET for alfalfa (the reference

crop) by Equation 6.

4

5

ETr ={(Rn+ G) + 15.36f(u)(ea - ed)]/L 6

where

slope of the saturated 1apor pressure-
temperature curve mb'c

1
I psychrometric constant mbc -2 -1
Rn net radiant solar enerqy calcin dy
G soil heat flux calcrn -dy 1

f(u) = wind function
=aw+bwUz

aw, bw empirical coefficients dependent upon
the aerodynamic characteristics of the
crop surface and general nature of
the location

Uz = 24 hour wind run at 2 meter height
Kmdy 1

(ca-ed) = vapor pressure deficit mb
3

L = latent heat of evaporation calcm
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Equation 6 has since been modified to account for the

seasonal variability in albedo, wind coefficients, and long

wave radiation coefficient (Wright, 1981).

The reference ET is then adjusted to account for the

effects of a particular crop and cropping environment.

This adjustment is accomplished through the use of a "crop

coefficient't. The crop coefficient consists of three com-

ponents. First, there is a correction for increased evapo-

ration from a wet soil surface (Ks) as indicated by Equation

7.

Ks = (K1 - Kci) et K1 > Kci 7

where

t days after rain or irrigation
X = coefficient for the effect of environmental

conditions
Kci = average value of Kc at the time rain

occurred
= coefficient related to soil effects.

However, the values of Ks are approximated for the

first, second, and third days following a rain or irrigation

respectively by: (0.9 - Kc) 0.8; (0.9 - Kc) 0.5;

(0.9 - 1(c) 0.3.

The second component of the overall crop coefficient

is the coefficient for conditions of no moisture stress

(Kco). This component must be determined experimentally,

and is usually published in the form of a "crop coefficient

curve" (Jensen, 1973; Dorrenbos and Pruitt, 1977; SCS,



17

1970). Caution must be exercised to insure the crop co-

efficient used was developed for the same reference crop

used to calculate ETr (Cuenca and Nicholson, 1981). A

crop coefficient curve for winter wheat referenced to

alfalfa without moisture stress is presented in Figure
41

The final component of the overall crop coefficient

is related to the effects of limiting soil moisture (Ka) as

shown by Equation 8.

where

K
_log (AW+l)a- log101

AW = percentage of available water remaining
within the profile.

The logarithmic response of ET to declining soil

moisture is reflected in this equation. Figure 5 illus-

E]

trates the relationship of Ka to the percentage of available

water in the soil profile.

This model (Equation 8) has received extensive use in

the field of scientific irrigation scheduling (English et

al., 1980; Kincaid and Heerman, 1974). Because of its wide-

spread use, the model will be tested with the measured ET

data obtained from the field experiment.

oonytharokul and Walker (1979) have proposed a second

ET response model. This model is termed a "power function"

1Communication from Dr. James Wright; Snake lUver Conser-
vation Research Center, Kimberly, Idaho.
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response (Boonyatharokul and Walker, 1979), as presented

in Equation 9.

where

r i mmIm,nO 9

L Dt
j

Ks = ETa/ETm
ETm = maximum crop evapotranspiration (under

non-limiting conditions)
m,n = empirical constants related to

climate, soil, and crop factors
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= depleted available soil moisture from
root zone

Dt = total available soil moisture from
root zone.

Evaluation of the exponents, m and n, indicated that

they were highly correlated with the ratio of saturated

hydraulic conductivity and potential evapotranspiration

rate. Also, the relationship was shown to be highly

dependent on the water uptake distribution (Boonyatharokul

and Walker, 1979). This led them to develop the parameters

needed for generalized regression equations of m and n.

Table 1 presents these parameters for water uptake distri-

bution as determined by Boonyatharokul and Walker.

Based on the root zone parameters, saturated hydraulic

conductivity, and potential ET rate, regression equations

were developed for m and n as shown in Equations 10 and 11.

m = 0.02841 4.316 0.07592 Ksat
Ro RoETp 10

n = 8.777 - 32.40 Rm
8.709 0.028 Ksat 11

Ro Ro'ETp

where

Ro, Rm = root zone parameters from Table 1
Ksat = saturated hydraulic conductivity
ETp = "potential" evapotranspiration.

In Equati.ons 10 and 11, the term ETp is ambiguous.

Although not directly pointed out, Boonyatharokul and Walker

used alfalfa reference evapotranspiration for their estimate

of ETp. This reference ET was measured by a lysimeter.



Table 1. Water uptake distributions, corresponding percentages
of total extraction in each quarter layer of root
depth from top and parameters representing water
uptake distribution (from Boonyatharoukul and Walker,
1979).

Water Uptake Total extraction in Water uptake
Distribution Function ith quarter from top, distribution

(0<z'<l) as a percentage parameters
1st 2nd 3rd 4th Ro Rm

R1(z')=l.582 exp(z') 35.0 27.3 21.1 16.5 1.582 0.4180

R2(z')=l.473-1.4l8(z')2 36.1 31.6 22.8 9.5 1.473 0.3819

R3(z')=1.80-1.60z' 40.0 30.0 20.0 10.0 1.800 0.3667

R4(z')=l.972 exp(-l.6z') 40.8 27.7 18.8 12.7 1.927 0.3752

R5.(z')=2.313 exp(-2.0z1) 45.5 27.6 16.7 10.2 2.313 0.3435

R6(')=2.724 exp(-2.5z') 50.6 27.1 14.5 7.8 2.724 0.3127

Note: z' = depth as a fraction of total root depth from top

Ro = R(0)
(1

Rm = I R(z')dz'
J0 t'J
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Slabbers has adopted a different approach to modeling

the ET response to water stress than those previously

discussed. He has quantified the average ET for a specific

length of irrigation interval (Slabbers, 1980). The longer

the interval the greater will be the effect of soil moisture

decline on the total ET. This approach to the problem of

quantifying the ET decline of a crop may be useful to the

field of irrigation engineering. Typically, the design ET

rate for an irrigation system is determined with a particu-

lar irrigation interval in mind. This design rate is, in

effect, an average expected ET for the design interval

(although in some instances the design is based on ET for

some recurrence interval). Slabbers' work appears consist-

ent with this current method of design.

Slabbers uses a form of the combination model to re-

present the ET response to limiting soil moisture (Slabbers,

1980). Using his notation, Equations 12 and 13 are pre-

sented.

E = Ep for SMt fASM0 12

E fASMo Ep for ASMt < f'ASMo 13

where

ASM and = maximum and actual (at. time t) avail-
able soil moisture

Ep = rate of evapotranspiration for crop
and soil with ample water supply
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E = rate of evapotranspiration
f = fraction of available soil moisture

at which the reduction starts (pre-
viously mentioned threshold level).

To derive Slabbers' equation to predict average ET, we

must first conceptualize a water balance control volume.

In the absence of drainage flow or water input, Equation 14

holds.

where

dASM
dt - -E

ASM = available soil moisture.

Separation of variables leads to:

dASM = -Edt 15

Dividing both sides by ASM gives Equation 16.

dASM -E
ASM ASM

Integrating over the range of moisture involved (M)

and the time interval (T),

fdASM =fM dt 17

Substitution of Equations 12 and 13, followed by

separating the limits of integration over time, yields

Equation 18.

M
r dASM - / d t

/Ep ASM
d t 18

JASM
J

ASM
J

Mo 0 T*
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where

T* (1 - f)ASMo
Ep

= the time required to reach the
threshold level of soil moisture.

24

Further algebraic manipulation leaves us with Equation

1T1
19

Recognizing that during the time interval 0 to T*,

ASM is defined by Equation 20,

AS?4 = ASMo - Ep't 20

we can rewrite Equation 19 to remove the variable ASM on

the right hand side.

r(T* (-r

/
dASM I L dt / dt 21

/
ASM - -Ep1

/
(ASMo - Ept) + Mo

L-0

Integration yields Equation 22.

ln() = -Ep f 1n(ASMo - Ept)
]

+(AM*) 22

Substituting for T* and reducing yields Equation 23.

in = {ln(f) fXMo
]

23
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Simplifing Equation 23 to remove the logarithms leaves

Equation 24.

ASMt Epit (1 24
ASMo e p fASMo f

J

By definition, average ET () is:

ASMo-ASMt 25

Substituting Equation 24 into 25 for ASMt and

simplifying yields Slabbers' model for average ET

(Slabbers, 1980).

AsMofi
- f exp

(1- f)}
26

Deficit Irrigation

"Deficit irrigation" is the practice of purposely

under-irrigating a crop. This method of irrigation would

be employed to increase the net economic benefits to the

farmer. As pointed out by English arid Nuss (1980):

It is widely recognized that partial irri-
gation of a crop can sometimes yield a greater
net economic return than full irrigation. In
fact, optimum irrigation practice will always
be to apply less water than a crop is capable
of utilizing.

A soil moisture deficit usually implies a decline in

expected crop yields (Doorenbos and Kassain, 1979). However,

certain crops do exist for which a moisture deficit is
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desirable (example, sugar beets). Improved crop quality is

usually attributed to moisture stress in these instances

(Kramer, 1962).

Currently, two basic approaches to deficit irrigation

are encountered:

duced application

with a Lull appli

between these two

interval.

A study into

(1) high irrigation frequency with re-

depth and (2) low irrigation frequency

cation depth. The fundamental difference

approaches is the length of irrigation

the effect of high frequency deficit

irrigation was conducted for sugar beets, winter wheat, and

beans by Miller (1977). His results for sugar beets show

thatsugar percentages were significantly increased and

yields remained similar by decreasing irrigation rates from

100 to 50 percent of "potential" evapot.ranspiration (Miller,

1977). The results for winter wheat showed no significant

difference between the driest and wettest irrigation treat-

ment. Dry bean yields also showed no significant difference

between various water treatments. Irrigation levels were

based upon potential ET rates calculated from Class A

evaporation pan data. The results from Miller's study

tends to favor high frequency deficit irrigation. However,

efforts at duplicating his results at Davis, California

were unsuccessful (Faci. and Fereres, 1980) . The use of

large weighing lysirneters at Davis should reflect the actual
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ET rates. The method employed by Miller (evaporation pan)

is of questionable accuracy for short time intervals

(Doorenbos and Pruitt, 1977).

Rawlins and Raats (1975) point out that "irrigation

should supply water at a sufficient rate to satisfy the

evaporative demand and, at the same time, maintain a high

matric potential and osmotic potential of the soil water."

In order to satisfy these constraints, the soil moisture

must be kept high, but not at such a level to impede the

gaseous diffusion of oxygen and carbon dioxide through the

soil profile (Rawlins and Raats, 1975). According to Hobbs

and Krogman (1978), "deep percolation can be minimized by

applying less water than is required to replenish the

profile, but applying it frequently enough that moisture

stress does not occur." Electing to not completely refill

the soil profile also allows seasonal precipitation to be

used more effectively (Rawlins and Raats, 1975; Hobbs and

Krogman, 1978). Hobbs and Krogman also discuss related

advantages inherent in frequent irrigations:

Soil variability and moisture holding
characteristics become less important because
it is only necessary to irrigate within the
infiltration rate and to maintain a downward
moisture flux. Variations in wind velocity and
direction affect application uniformity differ-
ently for individual irrigations, but overall
uniformity improves as the number of irrigations
increases. Leaching of plant nutrients is mini-
mized and drought tolerance of crops becomes less



important. From an operational standpoint, fre-
quent light irrigations minimize the problems of
poor traction of mechanical irrigation equipment
in saturated soils.

Systems meeting the requirement for high frequency

irrigation range from solid-set or traveling sprinklers to

drip or trickle to small basins periodically filled with

water (Rawlins and Raats, 1975). The application of some of

these systems requires considerable capital investment.

This capital investment cost, however, is not the only

economic factor in deficit irrigation. "Optimal irrigation

management will generally consider cost for purchasing and

delivering water to the land where irrigation is needed,

and the economic losses suffered due to inadequate or over-

irrigation" (Wu and Liang, 1972)

Low frequency deficit irrigation has not been the sub-

ject of extensive research. Bordovsky and Hay (1975)

showed that less frequent irrigations had no significant

effect on yield and substantially increased the water-use

efficiency of a grain sorghum crop. A case study into the

merits of low frequency deficit irrigation was conducted

for winter wheat grown in the Columbia River Basin (English

and Nuss, 1980). It focused on the economic feasibility of

adopting a low frequency approach for irrigation management

on an individual farm. The results of this study indicated

that it was possible to reduce energy use by 40 percent and

consumptive use of water by 24 percent without reducing farm
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income (English and Nuss, 1980). When viewed from the

standpoint of economics, low frequency irrigation appears to

offer significant advantages over high frequency irrigation.

Wu and Liang (1972) point out that lower labor costs per

unit water delivered will be accomplished by irrigating less

frequently. In defense of higher frequencies, Rawlins and

Raats (1975) state "because it costs no more to use a system

once it is permanently installed, the best use is almost

continuous irrigation during the period of peak water use."

Pressurized irrigation systems are required for high fre-

quency deficit irrigation. Rawlins' and Raats' statement

may be justified if center pivot and solid set irrigation

systems were in wide spread use. However, these systems

are often limited by capital investment costs, soil types,

field topography, and crop economic return. Instead, hand

move and side roll systems are readily adapted in many

situations. One must wonder if labor and power costs have

been considered with high frequency deficit irrigation.

These additional costs have been shown to be significant.

One important conclusion was derived from the case study of

English and Nuss (1980), "a complete economic analysis,

including marginal production costs, capital, labor, main-

tenance, and opportunity costs, is required to accurately

assess deficit irrigation benefits."
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Irrigation engineers face serious difficulties when

designing for deficit irrigation. Design engineers need

economic information on the expected effects of water stress

or deficit on crop yields (Hagan and Stewart, 1972). Also,

the difficult question of determining the crop water re-

quirement under deficit irrigation must be addressed.

Hagan and Stewart (1972) have compiled the results of

various research into a table of tlthreshold levels" for crop

ET response to soil moisture decline. This table would

fulfill some initial data requirements for deficit irri-

gation design, but additional study is needed to quanti-

fy the ET response under declining soil moisture con-

ditioris.
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EXPERIMENTAL METHODS

A field experiment was designed to investigate the

effects of increased irrigation interval on crop evapotrans-

piration. This experiment was part of a larger investi-

gation into the effects of irrigation interval on crop

yields.2

The experimental plots were located approximately ten

miles south of Hermiston, Oregon on the John Madison farm.

This area is known as Butter Creek. Mr. Madison became in-

terested in this research following an earlier feasibility

study in which deficit irrigation was considered for his

operation (English and Nuss, 1980).

Site Characteristics

Climate

The climate at the experimental site is mild and semi-

arid. Average annual precipitation in the area is 9.4 in

(24 cm) (Pacific Northwest River Basins Commission, 1968)

2The results obtained from the crop yield experiment will be
used to develop production functions for variable irrigation
intervals. These production functions will in turn be com-
pared to more traditional results from "line source" ex-
periments in the literature. Results of this investigation
are available elsewhere (Nakamura, 1982).
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Most of this precipitation occurs during the winter and

spring months. The number of frost free days is reported

to vary from 158 to 184 days (Bartholomew, 1975).

Table 2 presents the distribution of pan evaporation

(class A weather bureau pan) over the.growing season at the

Hermiston Experiment Station for the years 1967 to 1979.

Table 2. Monthly average pan evaporation (class A pan)
from Hermiston Experiment Station (1967-79).

Month Pan Evaporation
in cm

April 5.1 13.0
May 8.0 20.3
June 9.7 24.6
July 11.3 28.7
August 9.8 24.9
September 6.1 15.5

Seasonal 50.0 126.9

Maximum, mean, and minimum air temperature data from the

Hermiston station, for the same years, are presented in

Table 3.

Winds in the area have a significant effect on crop

evapotranspiration and sprinkler application uniformity.
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Table 3. Monthly maximum, mean, and minimum air tempera-
tures at Herrniston Experiment Station (1931-60).

Month Maximum Mean Minimum
0F (°C)

January 39.6 ( 4.2)
February 46.8 ( 8.2)
March 58.1 (14.5)
April 68.2 (20.1)
May 76.8 (24.9)
June 82.9 (28.3)
July 92.1 (33.4)
August 89.3 (31.8)
September 81.2 (27.3)
October 67.5 (19.7)
November 50.6 (10.3)
December 43.1 ( 6.2)

Soils

31.3 (-0.4)
36.9 ( 2.7)
45.3 ( 7.4)
53.6 (12.0)
61.4 (16.3)
67.7 (19.8)
74.6 (23.7)
72.0 (22.2)
64.2 (17.9)
53.2 (11.8)
40.5 ( 4.7)
35.4 ( 1.9)

22.8 (-5.1)
27.0 (-2.8)
32.6 ( 0.3)
38.9 ( 3.8)
46.1 ( 7.8)
52.4 (11.3)
57.4 (14.1)
54.8 (12.7)
47.2 ( 8.4)
39.0 ( 3.9)
30.4 (-0.9)
27.7 (-2.4)

The soil at the experimental site is Koehier loamy

fine sand.3 The mineral material from which these soils

have developed originally consisted largely of wind-laid

deposits (SCS, 1948). A water holding capacity of 1.5 in/ft

(12.5 cm/m) with an effective rooting depth of 2 ft

(6.6 cm) is reported for this soil and crop (SCS, 1973).

The intake rate under sprinkler irrigation is given by the

3personal communication; Mr. John Madison, private land-
owner, Ilermiston, Oregon.
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SCS (1973) as 0.80 in/hr (20.3 mm/hr). This intake rate

was questioned by other researchers, but confirmed by

extension specialists working in the area.4'5

A cemented gravel layer exists in this soil at depths

of six to ten feet. Through the use of a Geddings auger,

the cemented layer was located at selected points within

the site. Based on neutron probe observations and the

hydraulic characteristics of the soil, the effect of the

cemented layer on root zone development, water extraction,

and localized perched water tables was deemed negligible.

Exerirnent Design

Crop Selection

The crop selected for this experiment was winter wheat

(triticum aestevium var. Stephens). As presented by

Rohde (1981):

Stephens is a bearded, white-chaffed, semi-
dwarf wheat released in 1977. Heads are dis-
tinctly course in appearance with beards which
tend to flare. Winter hardiness and seedling
emergence is good. Stephens wheat is about one
inch taller than Hyslop and resistant to lodging.
Stephens is resistant to stripe rust, leaf rust,

4Persorial communication; Mr. Marvin Shearer, Extension
Irrigation Engineer, Oregon State University.

5Personaj. communication; Dr. Jim Vomocil, Extension Soil
Scientist, Oregon State University.
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and smut and appears to have some tolerance to
Cercosporella foot rot. It has an outstanding
yield record as evidenced by its yield superiority
across environmentally diverse locations for
several years. Milling and baking quality is good.

Stephens variety winter wheat has been cultivated with suc-

cess in the research area for a number of years.

The selection of winter wheat for the experiment was

based on many factors. Wheat is the world's most ira-

portant crop (Martin et al., 1976). Furthermore, wheat

is cultivated extensively in the research area, signifying

its adaptability to this particular climate. There exists

an extensive data base and research results for wheat in

the literature. Finally, the private landowner involved

in the research has a personal preference for wheat.

This preference comes from a desire to apply the research

results to his farm operation.

Plot Layout

The research plot area is approximately three acres.

The irrigated portion of the plots was 150 ft in length

by 502 ft in width (45.7 in x 158.5 in). The dimensions of

the adjacent dryland plots were 190 ft in length by 200 ft

in width (57.9 in x 61.0 m). The topographic slope of the

research area was determined by a survey. Results of this

survey, along with an overall plot view, are presented in

Figures 6 and 7.



Figure 6: Topographic survey for experimental site.
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As can be noted from Figure 6, severe surface slope

was not a concern. Runoff was essentially eliminated by

drilling wheat approximately perpendicular to the predorni-

nant surface slope and selecting a sprinkler application

rate well below the soil intake rate.

A total of eighteen separate treatment plots were

used. These plots received fifteen different water treat-

ment levels. They included five plots which were irrigated

daily, and five plots irrigated weekly, with varying per-

centages of nominal ET requirements being applied. Of

the remaining five plots, one was irrigated at intervals

somewhat in excess of one week, to induce mild crop stress,

two were irrigated at longer intervals to induce moderate

crop stress, and three were irrigated at very long intervals

to induce severe stress. In addition to the irrigated

plots, two dryland plots were included in the experiment.

Both of these plots received a fall irrigation to aid

seedling emergence, and one also received an early spring

irrigation to refill the soil profile. These water stress

levels were designed lEo span a broad range of evapotrans-

piration requirements.

The fixed interval plots (weekly and daily) were de-

signed to investigate high frequency and moderate frequency

deficit irrigation. The long interval treatments were used
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to investigate low frequency deficit irrigation. A summary

of the water application levels, along with the plot de-

signations, is presented in Table 4.

Treatments T2 (A and B) were not exact replicas of

each other. Instead, irrigations of these two treatments

were staggered to compensate for the effect of water timing

on crop yields. One estimate of the critical growth stage

for water application to irrigated wheat is the booting/

heading period (Singh, 1981) .
By staggering the water

applications, one plot in each major treatment would

receive water during the critical growth stage while

the other treatment would be irrigated at a less favorable

time. Irrigations of treatments T3 (A, B and C) were

staggered for the same reason. The treatment layout is

illustrated by Figure 8.

Those treatments irrigated weekly (W1-W5) and daily

(Dl-D5) were designed to minimize pipe requirements.

Sprinkler laterals in these treatments were operated on

variable time intervals to apply the required amount of

water to each plot. Each lateral was spaced 20 ft (6.1 m)

apart to prevent inadvertent water applications Spacing

of sprinklers on the lateral was 20 ft (6.1 m) in a rec-

tangular spacing to fit existing equipment.

The longer interval treatments (Ti, T2 and T3) each

had two laterals applying water simultaneously. These
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Table 4. Water application levels and plot designations.

Plot Designation Irrigation Treatment

Dl Daily irrigation at 100% of ET demand

D2 Daily irrigation at 80% of ET demand

D3 Daily irrigation at 60% of ET demand

D4 Daily irrigation at 40% of ET demand

D5 Daily irrigation at 20% of ET demand

Wi Weekly irrigation at 100% of ET demand

W2 Weekly irrigation at 80% of ET demand

W3 Weekly irrigation at 60% of ET demand

W4 Weekly irrigation at 40% of ET demand

W5 Weekly irrigation at 20% of ET demand

Ti Approximately two week interval
between irrigations; 100% of depletion
applied

T2A, T23 Approximately three week interval
between irrigations; 100% of depletion
applied; staggered

T3A, T3B, T3C Approximately four week interval
between irrigations; 100% of depletion
applied; staggered

SD Pre-planting irrigation in fall, no
further irrigation

ND Pre-plantirig irrigation in fall, pre-
irrigation in March, no further irri-
gation



Figure 8: Overall plot layout for experiment.
H
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laterals were spaced 15 ft (4.6 in) apart within each plot.

Sprinkler spacing on the lateral was 20 ft (6.1 in).

Spacing of sprinklers on the two lines was staggered.

This spacing and increased overlap between adjacent laterals

was designed to increase the uniformity of water appli-

cation in these treatments (Jensen, 1980). A buffer strip

of 30 ft (9.1 in) was used to separate the long interval

treatments.

Six neutron probe access tubes, spaced 20 ft (6.1 in)

apart were installed along the center line of each plot.

A catch can was designed to £ it on each access tube and

was adjusted to canopy height throughout the season. In

this way, the location of each access tube became a data

acquisition site for which the water balance could be

calculated. Each dryland plot was equipped with three

access tubes spaced 40 ft (12.2 in) apart. The configura-

tions of the daily, variable, and weekly frequency irri-

gated treatments are shown in detail in Figures 9, 10, and

11, respectively.

Plot Preparation

The plots were prepared in the fall of 1980. Previous

dry-farming of barley (horedeum vulgare var. Steptoe) had

left the soil profile relatively dry. A pre-irrigation of

approximately 4 in (10.2 cm) was applied on September 20th
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to aid emergence. The three acre tract was then fertilized

with 300 lbs. of 16-16-16 fertilizer and 40 lbs. of sulfur

per acre. The tract was sprayed with Roundup herbicide

prior to planting to eliminate volunteer barley. On

October 7th and 8th the plots were seeded with Stephens

winter wheat at a rate of 18 seeds/ft. A dryland planter

was used with a drill spacing of 12 in (30 cm). The seed

was placed at a depth of 3 in (7.6 cm). Shortly after

planting and prior to wheat emergence, the plots were again

sprayed with Roundup herbicide. A good stand of wheat was

established before winter dormancy.

Neutron probe access tubes were installed at the plots

in late February, 1981. A hydraulically driven Geddings

auger was used to install the 2 in (5.1 cm) irrigation

tubing to a depth of 6 to 10 ft (1.8 to 3.1 m). The depth

was variable due to the occurrence of the cemented gravel

layer. The irrigation system was installed at the site

during the week of March 23rd through 29th. A pre-irrigation

of approximately 2.5 in (6.4 cm) of water was applied to

all plots except one (SD) to refill the soil profile.

Neutron probe readings were taken to establish the initial

soil water content following this irrigation. A top

dressing of nitrogen was also applied to the plots during

this week. The amount of nitrogen applied to the plots was

calculated on the basis of anticipated yield from that plot
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and residual soil nitrogen (estimated to be 50 lbs/acre).

The nitrogen was applied in a dry granular form and leached

into the root zone with the pre-irrigation mentioned above.

Table 5 presents a summary of the top dressing applications

to each plot.

Table 5. March 1981 top dressing fertilizer applications.

Plot Nitrogen (lbs/acre)

Dl, Wi 250
D2, W2 250

D3, W3 196
D4, W4 125

D5, W5 71

Ti 196
T2A, T23 125

T3A, T3B, T3C 71

ND 57

SD 0

A weather station was established at the research

plots. The weather station consisted of a Class A evapora-

tion pan, a maximum and minimum temperature recorder, a

hygrothermograph, a sling psychrometer, a precipitation

can, and two anemometers. One anemometer was located at

the height of the pan, the other at a height of 6.6 ft (2 m).

In addition, data were also collected at a weather station

maintained and operated by the Hermistan Agricultural

Experiment Station, ten miles north of the site.



Upon installation of the irrigation system and weather

station, the irrigation season began on April 1st. The

wheat was beginning to grow, following winter dormancy,

and there was no evidence of winter kill. A good stand

was developing. Scattered occurrences of volunteer barley

were observed, but the amount of barley present was not

considered enough to warrant concern.

Field Operations

Data Collection

A data link was established between Hermiston and -

Corvallis through the OStJ computer. Information was trans-

mitted daily between a technician at the experiment site

and research personnel in Corvallis.

Weather data was to be collected daily at the research

site. However, equipment malfunction throughout the season

caused this data to be incomplete. Due to this poor site

weather data, the data from the Hermiston Experiment

Station was substituted. The weather data collected there

has a high level of reliability. Weather data used in this

experiment consisted of minimum, maximum, and dew point

temperatures, solar radiation, 24-hour wind run and pan

evaporation. These data were used to estimate ET for both
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grass and alfalfa reference crops. The weather data

collected during the 1981 growing season for this research

is presented in Appendix A.

Pan evaporation at the research site was measured

daily. Care was taken to maintain the pan throughout the

season, since it was used to schedule irrigations in the

daily interval treatments. A cumulative double-mass

balance comparing the pan evaporation at the research site

to that at the Hermiston Experiment Station is shown in

Figure 12. The slope of best fit through the mass balance

line is 1.08.

Irrigation water was measured with catch cans at the

crop canopy height. The catch cans were constructed of

white PVC pipe, 4 in (10.2 cm) in diameter and 6 in (15.2

cm) in height. Each pipe segment was fitted with a square

plastic base and a 1 in (2.5 cm) diameter PVC stem. The

stem was inserted into another PVC pipe acting as an

internal sleeve to the access tube. This sleeve could be

extended as the crop grew, thus maintaining the catch cans

at canopy height. Figure 13 illustrates the catch can

apparatus in place on an access tube.

The volume of water caught was converted to equivalent

irrigation depth using Equation 26.

I = 0.00725 x Vcc 26
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where

I = depth of irrigation, inches
VCC = volume of water caught in catch

can, milliliters.
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Rainfall caught in the precipitation can was converted

to equivalent rainfall depth using Equation 27.

where

R 0.001215 x Vpc 27

R = depth of rainfall, inches
Vpc = volume of water caught in precipitation

can, milliliters

A low level neutron scattering device (neutron probe)

was used to monitor the soil water levels and schedule

irrigations for the weekly and long interval treatments.

The neutron probe used for this experiment was a Campbell

Pacific Nuclear model no. 503 HYDROPROBE. The HYDROPROBE

measures the amount of hydrogen contained within roughly

a one foot diameter sphere (Campbell Pacific Nuclear

Corporation, 1978) . Fast neutrons are emitted from the

Americium 241/Beryllium source which are then reflected

through collisions with hydrogen atoms. The slowed neutrons

are then counted by the detector tube for a specific time

interval. One minute was selected as the counting time

for the probe. A paraffin shield was used at the soil

surface for all probe measurements to fix the surface

boundary condition between data sites. Figure 14 shows the

neutron probe in place on access tube.
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Figure 14: Representation of the neutron probe in
operation on an access tube.
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The neutron probe was calibrated with gravimetric

soil samples to a depth of four feet. Soil bulk density

was experimentally determined to be 1.2 gm/cm3. Because

of the varying probe response in the upper foot of the

profile, two separate calibration curves were developed.

Equation 28 is the calibration curve for the zero to one

foot (30cm) depth.

Ow = (20.736 x CR) - 2.0575

(R2 = 0.99)

Equation 29 is the calibration curve for the remainder

of the soil profile.

where

Ow = (19.563 x CR) - 2.288

(R2 = 0.97)

Ow = soil water content, percent
by weight

CR = ratio of neutron probe measurement

2
count to standard count

R = coefficient of correlation

Figures 15 and 16 illustrate the calibration results

29

for the 0 to 1 foot depth and the remainder of the profile,

respectively.

The standard count used to calculate the count ratio

(CR) in Equations 28 and 29 is the average of ten probe

counts taken with the probe resting on the paraffin shield.

The use of a count ratio, as opposed to the direct probe

reading, is recommended to eliminate the day to day "drift"

of the neutron probe response. As will be shown later, a
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substantial amount of variability, or Itnoiseu is present

in neutron probe data. Various smoothing or filtering

techniques can be used to compensate for this noise in the

data. One such technique will be presented in the results

section of this thesis.

Soil moisture data were obtained to a depth of 8 ft

(2.4 m) whenever possible. Measurements were made at 1 ft

(30 cm) depth increments between 6 in (15 cm) depth and 90

in (228.6 cm) depth. Each access tube in a plot to be

irrigated was read the day before an irrigation. This

information was used to determine the amount of irrigation

water to be applied. Ten representative access tubes were

monitored every other day throughout the experiment. These

access tubes were: W1-3, w1-4, Tl-3, T1-5, T2A-3, T2A-5,

T3A-3, T3A-4, D4-3 and 1D4-4. Soil moisture data obtained

from these access tubes were used to observe the ET decline

as a function of soil water depletion.

Yield data were obtained from the experiment in mid-

July. These data, along with water balance determinations,

were used to generate various crop production functions

for winter wheat (see Nakamura, 1982).

All data were transmitted daily to Corvallis via the

telephone link with the Cyber NOS computing system at

Oregon State University. The transmitted data were then

reduced by the computer.



Daily Operation

A brief synopsis of the daily operating routine

follows.

Each morning, weather data were measured at the site.

Pan evaporation was used to calculate daily irrigation

requirements. Then the daily irrigation was run and catch

can readings were taken. Following that, neutron probe

readings were made in those access tubes that were monitored

on a regular basis. In addition, if an irrigation was

scheduled for the next day in one of the longer interval

treatments, all of the tubes in that plot were read. Once

each week, all the tubes in the weekly interval treatments

(Wl-W5) were read to schedule the weekly irrigation. The

data collected each day were then transmitted to Corvallis.

Irrigations of weekly and longer interval treatments were

scheduled by research personnel in Corvallis. Weekly and

longer interval irrigations usually began early in the

morning to avoid the higher winds that frequently come up

later in the day.

Timing of the lateral on-time for the daily irrigation

deserves further elaboration. (The same method was also

used to time irrigations of the weekly irrigation treat-

ments, Wl-W5.) Table 6 presents design information for the

sprinkler head used in this experiment (gain Bird l4VH,

50 head, 5/64 in nozzle). The amounts of water to be
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Table 6. Design information for Rain Bird 14VH 5°, 5/64 in
nozzle sprinkler (Rain Bird Corp., 1979).

Pressure Wetted Output pplication
Diameter Capacity Rate (1)

psi ft gprn in/hr

25 39 0.81 0.20

30 40 0.88 0.21

35 41 0.92 0.22

40 42 0.99 0.24

45 43 1.06 0.26

50 44 1.11 0.27

(1) Application rate calculated using the following formula:

96.3 x g
r

where

Sr = application rate, in/hr
q = output capacity, gpm
s1 = lateral spacing, ft (20 ft)

= main line spacing, ft (20 ft)

This table is developed using the sprinkler spacings
for daily and weekly treatments.

applied in treatments Dl to D5 were 100, 80, 60, 40, and 20

percent of consumptive use, respectively. Irrigation

system pressure was measured with a pressure gauge at the

lateral valve. Using the operating pressure measured that



day, the fixed sprinkler spacing, the Table 6, the sprinkler

application rate is obtained. The time required to apply

100 percent of the daily ET is easily calculated using

Equation 30.

where

60 ET 30tjQQ% Sr

= time required to apply 100% of
daily ET requirement, minutes

ET = daily ET requirement, inches
Sr = sprinkler application rate; in/hr

Factors used to correct the operating time for laterals

1 to 6 (the laterals used for daily irrigations; see Figure

9) are given in Table 7. Factors in this table reflect

the designed overlap of applied water in the daily plots.

The overlaps were designed so that the total applied depth

for each plot would be the average of the depths applied by

the two laterals bordering the plots.

For illustrative purposes, assume that the previous

day's ET estimate is 0.25 in (6.4 mm). This value is

obtained by multiplying the daily pan evaporation by a pan

coefficient and then a crop coefficient. Also assume that

the current operating pressure is 45 psi. From Table 6,

the sprinkler application rate is found to be 0.26 inches

per hour. Using Equation 30, the time required to apply

100 percent of the daily ET is 57.7 minutes. Finally, the

operating time required for each lateral is summarized in

Table 8.
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Table 7. On-time correction factors for laterals No. 1

to 6. (1)

Lateral Correction
No. Factor

1 0.10

2 0.30

3 0.50

4 0.70

5 0.90

6 1.10

(1) These factors can be used for the weekly treatment as

well. Laterals 1 through 6 correspond to laterals

24 to 19, respectively.

Table 8. Example calculations for scheduling daily

irrigations. (1)

Lateral 100% Correction ctual

No. on time Factor on time

mm. mm.

1 57.7 0.10 5.8

2 57.7 0.30 17.3

3 57.7 0.50 28.9

4 57.7 0.70 40.4

5 57.7 0.90 51.9

6 57.7 1.10 63.5

(1) Design data: 100% ET requirement = 0.25 inches
operating pressure = 45 psi
application rate = 0.26 in/hr



ANALYSIS

Collec ted Data

Weather Data
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Weather data obtained from the Hermiston Experiment

Station (Appendix A) were used to calculate reference crop

evapotranspiration using the Penman model as modified by

Wright (1981). The reference crøp is alfalfa, and results

of the calculations are tabulated in Appendix B.

In addition to estimating reference ET, the collected

weather data were compared

Hermiston Experiment Stati

1981 season was an average

each monthly value closely

monthly evaporation.

Measured rainfall was

to long term averages at the

Dn. As shown in Table 9, the

year for evaporative demand and

approximated the long term

compared to the average for the

area in Table 10. May, June and July of 1981 were signifi-

cantly wetter than the long term average conditions in

Hermistori and this had important implications for the

experiment. The distribution of precipitation was fairly

uniform throughout the season. The 1981 season experienced

67% more precipitation than the average condition and much

of this precipitation occurred at times when it would be

most beneficial to the crop.
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Table 9. Comparison of 1981 season pan evaporation to long
term record at Hermiston Experiment Station.

Month Long Term 1981
Evaporation Evaporation

in in

April 5.1 5.9

May 8.0 8.0

June 9.7 8.9

July 11.3 11.0

Total 34.1 33.8

Table 10, Comparison of long term monthly precipitation
(1931-60) to 1981 precipitation at the Hermiston
Experiment Station.

Month Long Term 1981
Precipitation Precipitation

in in

April 0.62 0.09
May 0.66 1.58

June 0.75 1.46

July 0.19 0.57

Total 2.22 3.70

Note: This year was a 67% increase over the long term
average.
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Neutron Probe Data

Measured soil moisture data are tabulated in Appendix

C for all eight data sites.

Since experiment logistics did not allow for daily

monitoring of soil moisture, estimates were generated for

the days when no measurements were made. These estimates

were calculated by assuming a linear decrease (or increase)

in soil moisture between dates of measurement. Equation 31

is the functional relationship used to estimate soil

moisture.

SMi = SM(i-l) -. (SMi-1) (SMn) 31

where

SM1 = estimated soil moisture value, inches
SMi-1 = last measured soil moisture value, inches
SMn = next measured soil moisture value, inches
n = days between SMi and SMn.

The dates on which soil moisture were generated are

indicated by an asterisk in Appendix C.

The neutron probe data were usually collected at two

or three day intervals for each monitor site. However, no

readings were taken during one week in early May. This

gapin the data was caused by failed batteries in the

neutron probe and personnel illness.

The daily ET was calculated by using the water balance

equation, as shown in Equation 32.
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ETn = (SMn - SMn+l) + In + Rn 32

where

ETn = calculated ET for day n, inches/dy
SMn = measured or estimated soil moisture on

day n, inches
SMn+l = measured or estimated soil moisture on

day n+l, inches
In = irrigation water measured in catch can

on day n, inches
Rn = rainfall measured on day n, inches.

An assumption of negligible drainage beyond the probe

monitoring depth is implicit in Equation 32. This assumption

was affirmed by inspection of the incremental soil moisture

estimates at various rooting depths. Daily calculated

values of ET are shown in Appendix C.

The initial estimate of daily ET is labeled 1traw ET"

in Appendix C. These data show an extreme amount of vari-

ability, with severe positive/negative fluctuations

evident. This variation can be in part attributed to a

time lag in distribution of water through the profile.

Daily water balance calculation will also cause fluctuation

in evapotranspiration data as a result of small errors in

soil moisture measurements. Measurements with the neutron

probe will reflect some amount of intrinsic variability due

to the random nature of neutron emmissions and other

sources of measurement noise. To mitigate this daily

variability, a three day moving mean smoothing technique

was applied to the measured soil water data. Equation 33



was used to calculate the smoothed values of soil water in

Appendix C.

SMn
(SMn-l) (Sivin) + (SMn±l) 33

where

SMn = measured or estimated soil water on day
n, inches

Daily evapotranspiration rates were calculated using

the water balance method (Equation 32) and the smoothed

soil water data. The results of these calculations are

also tabulated in Appendix C under the column "smooth ET."

Once again these data show extreme variability. The ET

data were smoothed for the purpose of presentation and

analysis because daily ET variations were of no particular

interest.

The results of this smoothing procedure are shown

under the column of "second smooth ET" in Appendix C.

Although some fluctuation still remains, it is not as

severe as before and is generally limited to dates near

water application. The data obtained from the last smooth-

ing procedure was assumed to be the best estimate of

measured crop ET during the experiment for all sites.

Estimates of available soil water were required for

all of the tested evapotranspiration models. To obtain the

amount of daily available soil water, estimates of field

capacity, permanent wilting point, and root zone depth were
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required. Soil water measurements at each site were in-

vestigated throughout the season to estimate these para-

meters. Periods of extremely wet and extremely dry soil

moisture conditions were analyzed to estimate the field

capacity and permanent wilting point of the soil. Field

capacity was estimated to be 2.0 in/ft (16.67 cm/rn) and the

permanent wilting point was estimated to be 0.5 in/ft

(4.17 cm/rn). The available water for this soil was there-

fore 1.5 in/ft (12.5 cm/rn), which corresponds to SCS

estimates (SCS, 1973)

Soil water measurements were also used to estimate

crop rooting depth. The data showed clearly that depletion

did not occur below four feet (1.2 rn) in the profile. The

four foot rooting depth implies that six inches of water is

available to the crop.

The amount of available water in the profile is

plotted against julian date for each site in Figures 17

through 24. Data shown in Figures 17 through 24 are only

representative of the days when neutron probe measurements

were taken.

Catch Can Data

Catch can data for each site were recorded whenever

an irrigation occurred (see Appendix C, irrigation water

applied).
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Maximum Crop Evapotranspiration

Estimates of maximum crop ET were required for this

experiment. The values of maximum crop ET were adjusted

by the test models to estimate actual crop ET.

Evapotranspiration calculations for a reference crop

(alfalfa) were used, along with an appropriate crop curve,

to estimate maximum crop ET. The crop curve for winter

wheat was derived by Wright as discussed earlier (Figure 4).

Model Analyes

Three models were selected to analyze the ET response

to depleting soil water. These were the logarithmic model

(Jensen et al., 1973), the power model (Boonyatharokul and

Walker, 1979) and the combination model (Slabbers, 1980)

which were discussed in the literature review section.

Each of these models represents a unique response function

of ET to declining soil moisture.

Analysis of each model included the following pro-

cedures:

1. Model estimates of actual crop ET for each data

site (W1-3, W1-4, T1-3, T1-5, T2A-3, T2A-5, T3A-3 and

T3A-4) were generated.
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2. The ratio of predicted values of crop ET to

measured values was calculated and cumulative mass

curves were plotted for measured ET, predicted ET and

maximum ET.

3. A linear function was derived for each cumulative

mass curve by linear regression. For each regression,

the ordinate represents the dependent variable while

the abscissa represents the independent variable.

4. The linear regression curve for each model was

compared to the uncorrected ET estimate at that site.

5. A qualitative review of each cumulative mass

curve, focusing on the effects of data anomalies was

done.

After each individual model was analyzed, the season

was separated into periods when available soil water was

less than 50 percent. Three representative intervals were

selected to analyze model responses under this soil moisture

condition.

The cumulative mass curve approach was taken in this

thesis because of the variability in measured ET data. The

ratio of daily measured ET to predicted ET exhibits extreme
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fluctuation, and was not used in the model analysis. The

cumulative mass curve of predicted versus measured ET helps

smooth the daily variation in data. Linear regression

analysis on these curves had two primary functions, (1) to

give an unbiased estimate of the absolute deviation at the

end of the season, and (2) to compare the model to uncor-

rected data at individual sites. Indirect "goodness of

fit" can be inferred from the intercept and slope of

regression curves (theoretically 0 and 1:1). The corre-

latjon coefficient (R2) cannot be used as an indicator for

a fit to measured data. It is presented only to illustrate

the scatter of data points about the derived regression

line.

Uncorrected ET

Maximum crop evapotranspiration was used to represent

uncorrected ET values. A cumulative mass curve was used to

compare these data to measured ET. A linear function

was derived using regression techniques for this analysis.

Results of the regression analysis (Table 11) can be used

to compare the relative effect of each model.

These linear functions are shown with the cumulative

mass curves for each site later in the thesis.
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Table 11. Results of linear regression analysis for un-
corrected ET estimates of crop evapotranspiration
(y = a + bx).

Treatment Data a b

Pairs

W1-3 96 0.173 1.124 0.992

W1-4 96 0.759 1.105 0.995

Tl-3 97 2.944 0.971 0.985

T1-5 96 2.369 0.965 0.993

T2A-3 97 2.201 1.169 0.991

T2A-5 97 1.240 1.187 0.995

T3A-3 97 0.922 1.376 0.989

T3A-4 97 1.336 1.275 0.990



RESULTS

Logarithmic Model

As developed in the literature review section, the

logarithmic model of ET response to limiting soil moisture

is given by Equation 8.

where

Ka
log(AW+l)
log (101)

Ka = coefficient relating maximum crop ET to
soil moisture status (see Equation 5)

AW = percentage of available water remaining
within the profile.

A computer program using the measured parameter of

available water and the estimates of maximum crop ET (from

weather data) was used to calculate predicted values of

crop ET for each site.

Results of the logarithmic model are presented in

Appendix D. Shown there are the measured available soil

water, the moisture coefficient (Ka), the predicted crop

ET, the measured crop ET, the ratio of measured to pre-

dicted ET, and a cumulative mass balance analysis.

Figures 25 through 32 present the cumulative mass

curves for each site. The occassional sharp deviation in

these curves are the result of negative ET measurements.

These measurements can be attributed to the lag time
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involved in redistribution of water through the profile.

The application of water to a crop does not appear in the

neutron probe measurements for one or two days. This time

lag effect may be caused by the uncertainty in estinating

soil water for the top foot with a neutron probe.

Table 12 gives results of the linear regression

analysis for each cumulative mass curve. The final absolute

deviation of predicted versus measured cumulative ET is

also given in Table 12.

Table 12. Results of linear regression analysis for the
logarithmic model cumulative mass curves
(y = a + bx). & is the deviation of predicted
ET from measured ET at the end of the season.

Treatment a b R2 e'
(cm)

W1-3 0.929 0.983 0.992 0.2

W1-4 1.631 0.956 0.993 -0.2

T1-3 3.457 0.835 0.986 -3.6

Tl-5 2.739 0.835 0.991 -4.8

T2A-3 2.460 0.972 0.991 1.4

T2A-5 1.915 0.983 0.994 1.3

T3A-3 0.825 1.118 0.989 3.6

T3A-4 1.613 1.124 0.990 5.9
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The logarithmic model does a good job of fitting the

measured ET data at sites Wl-3 and w1-4. This model was

noticably better late in the season. However, compared to

the uncorrected data analysis (see regression line on

Figures 25 and 26), the amount of correction by this model

is insignificant. In theory, the weekly treatment (Wi)

should not have experienced any water stress (since the

design irrigation interval in this area is one week). One

would expect any valid model to reflect a good fit for

weekly interval irrigation. Comparing the results between

sites Wl-3 and wl-4 showed similar responses throughout the

season.

The logarithmic model did not fit the treatment Tl

data very well. The cumulative mass curve for site Tl-3

indicates an under-prediction of ET. However, over-

prediction in the early season shifts the mass curve

upwards, giving the impression of over-prediction throughout

the first half of the season. Results for site Tl-5 do

not begin to show this under-prediction until mid-season.

A better fit of the data for treatment Tl could have

been attained using the uncorrected ET data. This indicates

that the desired level of stress in the Ti treatment may

not have been met.

The logarithmic model shows a much better fit of the

data for treatment T2A, especially past mid-season. This
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is encouraging since the water stress to the crop should

have been more prevalent in this time interval. Both

site T2A-3 and T2A-5 reflect a similar cumulative mass

curve, and the correction of ET data is significant. This

treatment also graphically displays the effect of the time

lag between applied water and neutron probe readings on

ET data (see Figure 29). Regression analysis on this model

(Table 12) shows a very favorable slope of the linear

function (0.97 and 0.98)

Results of the model for treatment T3A are not as

encouraging. Significant correction of the ET data is

achieved, but the model over-predicts from mid-season on.

The occurrence of the over-prediction generally coincides

with the time of severe water stress.

Combination Model

Recalling the defining equations for the combination

model, we have:

Ea = Ep for ASMtfASNo 12

ASMtEa fASMo Ep for ASMt<fIkSMo

(Slabbers, 1980)
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Slabbers assumed that potential evapotranspiration

(Ep) was equivalent to maximum crop evapotranspiration.

For this model, the threshold level (f) was assumed to be

50 percent of available water. This threshold level is

typically used for wheat and other grains.

A computer program was used to calculate predicted

daily ET and compare these predictions to the measured

values of ET (see Appendix E).

Figures 33 through 40 show the cumulative mass curves

for the combination model.

The results of regression analysis on each cumulative

mass curve are given in Table 13.

Results of the combination model for treatment Wi are

very closely approximated by the uncorrected ET data.

This model is in theory exactly equivalent to maximum crop

ET (uncorrected ET) for irrigation intervals where water

stress would not be imposed. The weekly treatment was

designed to reflect this situation.

Treatment level Ti indicates a somewhat poorer model

approximation than shown in treatment Wi. The data would

have been better represented by not correcting the maximum

crop ET for soil moisture conditions. Results for site

Tl-3 does show a better fit in late season than uncorrected

data, but the model significantly under-predicts at site

Ti-S.
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Table 13. Results of linear regression analysis for
combination model cumulative mass curves
(y = a + bx). Ending deviation is e'.

Treatment a b R2
(cm)

W1-3 0.895 1.051 0.992 2.9

Wl-4 1.657 1.021 0.987 2.5

T1-3 3.725 0.873 0.988 -1.7

T1-5 2.968 0.864 0.988 -3.2

T2A-3 2.797 0.986 0.990 2.3

T2A-5 2.282 0.984 0.991 1.7

T3A-3 1.091 1.061 0.974 3.1

T3A-4 1.791 1.126 0.986 6.2

Once again, the most encouraging results for model

prediction occur at treatment T2A. This model signifi-

cantly corrects the maximum ET data and shows a very

good fit throughout the season. The slight over-prediction

early in the season shifts the mass curves upwards, but

this does not overshadow the seasonal model response.

Treatment level T3A reflects a generally good model

approximation of measured data. This model does offer a

significant correction to ET data. It also does not over-

predict for as long a period late in the season as shown

for the logarithmic model. However, the late season over-

prediction is present.
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Power Model

The final model analyzed was the power model presented

by Boonyatharokul and Walker (1979). From the literature

review section, the defining equations for this model are:

Ks = [i.o _(.)] m,n>0 9

in = 0.0281
4.316 0.07592 Ksat
Ro Ro ETp

10

= 8.777 - 32.4 Rm
8.709 o.o2a Ksat
Ro oETp 11

Equations 10 and 11 were developed by the original

authors (Boonyatharokul and Walker) to quantify the ex-

ponents used in the power model. These equations indicate

that the exponents are dependent upon water uptake distri-

bution in the root zone (Ro,Rrn), saturated hydraulic

conductivity (Ksat), and "potential" evapotrarispirat ion

(ETp). Aside from measurements for reference crop evapo-

transpiration, these parameters were not quantified in this

research. Estimates of these parameters were made in the

present analysis to implement the model for testing the ET

response to declining soil moisture.
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The water uptake distribution for irrigated winter

wheat was approximated with functional relationship #3

(Table 1). This relationship is given by Equation 34.

where

R3 = 1.800 - 1.60 (z')

z' = depth as a fraction of total root zone
depth.

Equation 34 reflects a relative water extraction

34

pattern of 40, 30, 20, and 10 percent in each quarter layer

of root depth from the top to bottom. This extraction

pattern is commonly assumed for irrigated crops. The water

uptake ditribution parameters, Ro and Rut, are given by

Boonyatharokul and Walker (1979) to be 1.80 and 0.3667,

respectively.

Saturated hydraulic conductivity was more difficult to

estimate for this experiment. Typically, this property

exhibits a large degree of spatial variability on a field

basis. The multitude of measurements required for a

reliable estimate precluded field measurement of this

property. The approach taken was to determine the range

of expected saturated hydraulic conductivity for this soil

from the literature and then perform a sensitivity

analysis on the overall model with respect to this para-

meter.
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Extreme values for saturated hydraulic conductivity in

a sandy loam soil are 1.0 and 100 mm/dy (Freeze and Cherry,

1979; Brady, 1974). Values of 1.0, 10.0 and 100.0 mm/dy

for saturated hydraulic conductivity were used for the

sensitivity analysis.

The functional relationship for exponents m and n were

investigated (Equations 10 and 11) with respect to water

uptake function 3 (Table 1) arid the variables, potential

ET and saturated hydraulic conductivity. Results of this

analysis re shown in Figure 41.

Figure 41 shows a noticeable sensitivity to saturated

hydraulic conductivity between the values of 10.0 and 100.0

mm/dy. P1so, the exponents become more sensitive to

potential ET as this value approaches zero. This result is

not surprising since in the last term Equations 10 and 11

go to infinity as ETp approaches zero. It is important to

notice that the last terms in Equations 10 and 11 only

become significant at high values of Ksat or low values of

ETp. Otherwise, the exponents are predominately a function

of water uptake distribution.

The power model was compared to measured ET data using

the three previously selected values of saturated hydraulic

conductivity (1.0, 10.0 and 100.0 mm/dy). Cumulative mass

curves for each level of saturated hydraulic conductivity
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were generated and regression analysis was performed in a

similar manner as presented for the two previous models.

Results of this regression analysis are presented in Table

14.

Table 14 can be used to compare the overall sensitivity

of the power model ET predictions with respect to saturated

hydraulic conductivity. The results show that from three

distinct values of saturated hydraulic conductivity,

the only appreciable difference in regression equations

occurs between Ksat = 10.0 and 100.0 mm/dy. These differ-

ences, for all eight data sites, are small compared to the

order of magnitude change in saturated hydraulic conduc-

tivity. These results indicate that the power model

of Boonyatharokul and Walker was not sensitive to saturated

hydraulic conductivity for this soil. It should be remem-

bered that this soil is relatively light, and should

exhibit good water transmissibility. A heavier soil would

possess a lower average value for saturated hydraulic

conductivity than investigated here, and this value would

in effect cause the last term in Equations 10 and 11 to be

insignificant. This point becomes very important if the

design engineer is faced with substantial field measurements

of saturated hydraulic conductivity, at a considerable cost

of time and money, in order to use the power model pre-

sented here. For the purpose of this thesis, a saturated



Table 14. Results of linear regression analysis for power model cumulative mass curves
(y = a + bx). Ending deviation is shown as e'.

Treatment
a

Ksat = 1.0
b

2
R a

Ksat =
b

l02
R e'

(cm)

Ksat = 100.0
a b R2

W13 1.921 0.860 0.987 1.886 0.869 0e988 3.4 1.573 0.935 0.989

Wl-4 2.650 0.829 0.982 2.617 0.837 0.982 -4.2 2.339 0.900 0.984

T1-3 4.337 0.701 0.978 4.322 0.709 0.979 -8.1 4.155 0.768 0.982

Ti-S 3.213 0.726 0.985 3.211 0.732 0.985 -9.0 3.177 0.782 0.986

T2A-3 3.063 0.754 0.986 3.064 0,763 0.986 -5.6 3.039 0.839 0.988

T2A-5 2.921 0.754 0.983 2.905 0.763 0.984 -6.1 2.756 0.837 0.986

T3A-3 0.798 0.864 0.960 0.821 0.869 0.961 -3.5 0.979 0.907 0.963

T3A-4 2.027 0.966 0.984 2.024 0.972 0.984 1.1 1.975 1.206 0.985

Q
-4
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hydraulic conductivity of 10.0 mm/dy was assumed for the

power model. This value represents an average expected for

this soil. The cumulative mass curves for the eight data

sites are given in Figures 42 through 49. Table 14 summar-

izes the regression analysis for these curves (see Appendix

F for model calculations).

The cumulative mass curves for this model and treat-

ment Wi show a fair approximation to measured data. An

overall under-prediction in ET is evident graphically and

reflected in the slopes of the derived regression lines

(Table 14). A better approximation to measured data would

be obtained with the uncorrected ET line. -

The power model shows a much poorer prediction than

the two previous models for data from treatment Ti. The

under-prediction of ET throughout the season is very

obvious and unacceptable. It is seen that the uncorrected

data would do a better job in this treatment.

The cumulative mass curves for treatment T2A also in-

dicate a definite under-prediction of ET. Correction of

the maximum ET data is required (as seen by the uncorrected

line in Figures 46 and 47) but the power model fails to

sufficiently correct this data.

The results for treatment level T3A do not show the

under-prediction observed with the three previous treat-

ments. This model tends to under-predict in the early
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Cumulative double mass curve for site Wl-3
using the power model.
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season and then over-predict as the season progresses. Use

of o1y the uncorrected data would be insufficient, as it

is obvious that ET decline due to water stress is occurring.

Model Crnpar'i son for Sea son

All three models perfor:med siinilarily with the data

from treatment Wi during the early part of the season.

The logarithmic model did the best job of approximating the

measured ET data at both sites (Wl-3 and Wl-4) throughout

the season. The combination model tends to over-predict

during the later portion of the season, while the power

model under-predicted in this interval. Generally speaking,

each model could hav.e been replaced with the uncorrected

data for this treatment. The better performance by the

logarithmic model in this treatment is not surprising,

since this model was developed under conditions similar to

treatment level Wl.

The slight water stress treatment (Tl) once again in-

dicated a similar response for all three models in the

early part of the season. During the later portion of the

season, all three models under-predicted the ET to a

certain degree. The combination model does the best job in

modeling the ET response during the late season, followed

closely by the logarithmic model. The power model under-
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predicts the most severely, and does a generally poor job

in this treatment. Uncorrected data could be substituted

for the models without incurring significantly greater

errors.

The moderate water stress treatment (T2A) indicated no

significant difference between the logarithmic and com-

bination models throughout the irrigation season. Both

models do a good job of predicting the ET in this treat-

ment. The power model response is quite similar to the

other two in the early season, but it begins to significantly

under-predict after mid-season.

The severe water stress treatment (T3A) does not

reflect overly encouraging results for any of the models.

All the models are similar in the early season and each

model over-predicts, to some degree, from the middle to the

end of the season. The power model produced the worst

estimates during this interval, while the logarithmic and

combination models are similar throughout.

Sele c ted Inter Va 1 AnalySis

Each treatment was investigated for intervals when the

available soil moisture was less than 50 percent. The

interval had to be at least three days before it would be
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considered for this analysis. Fifty percent available soil

moisture represents the level at which model correction

becomes significant for all three models. This analysis

was done to observe the models without the effects of prior

ET correction for non-limiting soil moisture conditions.

Three representative periods were selected for further

analysis. These were: treatment level T2A-5, julian date

123 to 158; T3A-3, julian date 120 to 150; T3A-4, julian

date 128 to 149 (all julian dates are inclusive) . The

reasons for selecting these periods were:

1. the intervals were long enough to give a clear

indication of model performance,

2. the crop coefficient was well defined during

these three intervals, and

3. the preceding analysis (seasonal observations)

showed that water stress was incurred in these treat-

ments.

Cumulative mass curves were generated for each period,

and model and regression analyses were performed on the

data. Results of the regression analysis for the uncor-

rected data are given in Table 15.
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Table 15. Results of linear regression for uncorrected
data in the select interval analysis
(ya+bx).

Interval Data a b R2
Pairs

Period 1 (T2A-5) 36 0.415 1.027 0.958

Period 2 (T3A-3) 23 -0.989 1.617 0.981

Period 3 (T3A-4) 20 0.031 1.408 0.875

Table 16 shows the results of regression analysis for

period 1 (T2A-5).

Table 16. Regression results from period 1 (T2A-5).

Model a b R2

Logarithmic 0.268 0.823 0.955

Combination 0.081 0.826 0.944

Power 0.032 0.578 0.942

Figure 50 shows the three models plus uncorrected

data based on their regression equations. In this period

(T2A-5), the uncorrected data shows the best correlation to
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to measured data. The logarithmic and combination models

slightly under-predict the data, while the power model

reflects a significant under-prediction.

Table 17 and Figure 51 give the results of regression

analysis for period 2 (T3A-3).

Table 17. Regression results from period 2 (T3A-3).

Model a b R2

Logarithmic -0.261 1.041 0.989

Combination 0.508 0.626 0.977

Power 0.502 0.354 0.963

The uncorrected data shows the effects of water stress

on ET. The logarithmic model does a good job of correcting

this data. The combination model shows a significant under-

prediction and the power model shows a severe under-

prediction.

Regression results for period 3 (T3A-4) are presented

in Table 18 and Figure 52.

The logarithmic and combination models do an excellent

job of correcting the data in this interval. The power

model again reflects a significant under-prediction.
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Table 18. Regression results from period 3 (T3A-4)

Model a b R2

Logarithmic 0.192 1.059 0.894

Combination 0.554 0.908 0.922

Power 0.451 0.611 0.929
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CONCLUS IONS

General Conments

This thesis summarizes the theory, experimental

methodology, and the results of an investigation of the

effects of low frequency deficit irrigation on crop evapo-

transpiration. These effects are difficult to quantify

and, at best, we have only identified tendancies in the

data.

Instances of negative ET measurements can be observed

in the results presented previously. The occurrence of

these measurements are not restricted to a particular data

site or group of sites, but are generally distributed at

each location of data measurement. The occurrence of data

anomalies is closely linked to dates of water applications.

These anomalies have been attributed to the non-instantaneous

distribution of applied water within the root zone

and variations in time of soil moisture measurement with

respect to applied water. These factors are difficult to

avoid with the instrumentation available to the research

team for soil moisture determination. It is important to

remember the instrumentation and methodology involved when

viewing the results of this experiment.
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Three stress levels were designed to observe the

effects of irrigation interval on crop evapotranspiration.

They are qualitatively described as low (Ti), moderate

(T2A), and severe (T3A). Unfortunately, it is difficult to

ascertain whether these stress levels were reached. As

Figures 17 through 24 indicated, the occurrence of rainfall

throughout the irrigation season was evenly distributed.

Although this precipitation did not always measurably in-

crease soil water (as evidenced by neutron probe measure-

ments), the effect on the overall stress of theplant

cannot be det'ermined. Intuition and past research does

tell us that the crop will not be as severely stressed

under this precipitation regime. Because of this precipi-

tation, farms in the region experienced an overall bumper

crop of winter wheat, especially in dryland fields.6

Each model at all the data sites over-predicted crop

ET early in the season. This translated the cumulative

mass curve upward for that site. The over-prediction made

comparison of the models difficult. In many cases, this

translation caused the regression analysis to indicate

a less than favorable performance of the model. Over-

prediction in the early season can be attributed primarily

6Personal interview; Mr. John Madison, July 27, 1981.



128

to the uncertainty of the crop coefficient when the canopy

is not fully developed. The crop curve (Figure 4) used

in this experiment was based on calendar date following

recommendations supplied by Dr. James Wright (see footnote

1). The approximation serves its purpose quite well

in the mid-season, but a crop curve based on morphological

development of the crop would be more accurate early in the

season.

Summary of Model Perormaflce

The three models all respond with striking similarity

in their ET predictions for the early portion of the

season. This result should, in fact, be expected. They

all show relatively little effect of ET decline when the

soil reservoir is well supplied with water. Thus if the

soil is kept well irrigated, we should expect. the models to

respond in a like manner, as indicated by the results

for treatment Wi.

The power model, as developed by Boonyatharokul and

Walker (1979), did not predict ET with any degree of

accuracy. The data indicate that use of this model with

low frequency deficit irrigation would lead to under-esti-

mation of crop ET most of the time.
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The exponents of the power model were also discussed.

The exponents, and thus the model in general, were shown to

be relatively insensitive to the parameter of saturated

hydraulic conductivity. This insensitivity is important if

an irrigation engineer is considering field measurement of

saturated hydraulic conductivity for use in this power

model. This investigation indicates that average exponents

can be derived based only on the water uptake distribution,

and the power model will predict as well as it would with

more complex functions for the exponents.

The combination and logarithmic models exhibited very

little relative differences in their prediction of crop ET

for this experiment. The logarithmic model did the best

job of predicting ET under weekly irrigation. Longer

interval irrigations (Ti, T2A and T3A) exhibited significant

differences between measured ET with both models.

The selected interval analysis showed encouraging

results in the third period only (T3A-4). The logarithmic

and combination models both performed well during this

period of water stress. The power model showed a consistent

under-prediction throughout this analysis.
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Concluding Comment s

The results of this thesis indicate that the logarithmic

and combination models could represent a valid ET correction

for low soil moisture conditions. The combination model

should be given additional consideration in light of

Slabbers' work with calculating average ET for a design

interval (Slabbers, 1980). His analysis has useful appli-

cations to deficit irrigation design. However, it is

evident that a great deal of uncertainty exists in this

area of irrigation design. The design engineer would be

well advised to exercise caution in regard to the design of

a deficit irrigation system.

These models should only be viewed as an approximation

to crop ET under low soil moisture. The instrumentation

and methodology used in this experiment did not lend itself

to a more exact analysis of ET models. This experiment

was highly site and crop specific, and the results should

be viewed as such.
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RECOMMENDAT IONS

The following recommendations are developed from the

results and conclusions of this experiment.

1. The use of either the logarithmic or combination

models to estimate crop ET from winter wheat under low

frequency deficit irrigation is recommended.

2. Further research in this area with the power model

(Boonyatharokul and Walker, 1979) should use average

model exponents based on the water uptake distri-

but ion.

3. The need for more exact quantification of ET

decline should be addressed at research sites equipped

with lysimeters.

4. General field indications of declining ET can be

investigated with neutron probe instrumentation,

provided precautions in data measurements and smoothing

techniques are employed. The precautions should

address more accurate determination of soil water in

the top six inches.
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5. dditional research in the field of deficit irri-

gation is needed. Investigations should concentrate

on the effects of environmental conditions on crop ET.

6. Until further research has been completed, the

irrigation design engineer should exercise caution

in developing crop water requirements for low fre-

quency deficit irrigation. A full understanding

of the potential risks and costs associated with

these risks should be employed when considering

deficit irrigation for production agriculture.



133

B IBLIOGRAPI-IY

Bartholomew, W. S. 1975. Groundwater Conditions and
Declining Water Levels in the Butter Creek Area,
Morrow and Umatilla Counties, Oregon. Groundwater
Report No. 24, State of Oregon Water Resources De-
partment, October 1975.

- Boonyatharokul, W. and W. R. Walker. 1979. Evapotrans-
piration under Depleting Soil Moisture. Journal of
the Irrigation arid Drainage Division, ASCE, Vol. 105,
No. 1R4, December 1979, pp. 391-402.

Bordovsky, D. and D. Hay. 1975. Irrigating Grain Sorphum.
Kansas State Ag. Expt. Station Bulletin %592, Sept.
1975.

Brady, N. C. 1974. "The Nature of Properties of Soils."
6th Edition. MacMillan Publishers.

Campbell Pacific Nuclear. 1978. "Technical Manual TM-i;
Radiation Safety, Operating Procedures and Technician
Maintenance." Campbell Pacific Nuclear Corporation.

Chang, J. H. 1974. "Climate and Agriculture." 3rd Edition.
Aldine Publishing Company, p. 296.

Cuenca, R. H. and M. T. Nicholson. 1981. Application of
the Penman Equation Wind Function. Accepted for pub-
lication. Journal of Irrigation and Drainage Div ASCE.

Denmead, 0. T. and R. H. Shaw. 1962. Availability of Soil
Water to Plants as Affected by Soil Moisture Content
and Meteorological Conditions. Agronomy Journal 45:
38 5-3 90

Doorenbos, J. arid W. 0. Pruitt. 1977. Crop Water Require-
ments (revised edition). Food and Agriculture Organi-
zation, U. N. Rome. IrrigatIon and Drainage Paper
No. 24, pp. 144.

Doorenbos, J. and A. H. Kassam. 1970. Yield Response
to Water. Food and Agriculture Organization, U. N.
Rome. Irrigation arid Drainage Paper No. 33, pp. 193.



134

Ehlig, C. F. and R. D. Lemert. 1976. Water Use and Pro-
ductivity of Wheat under Five Irrigation Treatments.
Soil Sci. Soc. Am. Jour., Vol. 40, pp. 750-755.

English, M. S., G. L. Homer, G. T. Orlob, J. Erpenbeck,
M. Moehiman, R. H. Cuenca, and D. S. Dudek. 1980.
"A Regional Assessment of the Economic and Environ-
mental Benefits of an Irrigation Scheduling Service."
U. S. Environmental Protection Agency, EPA-600/2-80-63.
pp. 114.

English, M. J. and G. S. Nuss. 1980. Designing for Deficit
Irrigation. Presented at ASCE Irrigation and Drainage
Division Specialty Conference, Boise, Idaho. July 23-
25, 1980. pp. 312-335.

Faci, 3. M. and E. Fereres. 1980. Responses of Grain
Sorghum to Variable Water Supply under Two Irrigation
Frequencies. Irrigation Science 1, pp. 149-159.

Feddes, R. A., P. 3. Kowalik and H. Zaradny. 1978. "Simu-
lation of Field Water Use and Crop Yield." Centre for
Agricultural Publishing and Documentation, Wageningen,
The Netherlands. pp. 189.

Freeze, R. A. and J. A. Cherry. 1979. "Groundwater."
Prentice-Hall, Publishers.

_Hagan, R. M. and J. I. Stewart. 1972. Water Deficits-
Irrigation Design and Programming. Journal of the
Irrigation and Drainage Division, ASCE, Vol. 98,
No. 1R2, June 1972. pp. 215-237.

Hanks, R. 3. 1974. Model for Predicting Plant Yield as
Influenced by Water Use. Agronomy Journal 66:660-665.

Hobbs, E. H. and K. K. Krogman. 1978. Frequent Light
Irrigation Scheduling to Improve Efficiency of Water
Use. Canadian Agricultural Engineering, Vol. 20,
No. 20, December 1978. pp. 109-112.

Jensen, M. E. and H. R. Haise. 1963. Estimating Evapo-
transpiration from Solar Radiation. Journal of the
Irrigation and Drainage Division, ASCE. 89:15-41.

Jensen, M. E., S. L. Wright, and B. J. Pratt. 1971.
Estimating Soil Moisture Depletion from Climate, Crop
and Soil Data. Transactions ASAE. Vol. 14, No. 6,
pp. 954-959.



135

Jensen, M. E. (ed). 1973. "Consumptive Use of Water
and Irrigation Water Requirements." American Society
of Civil Engineers. pp. 215.

Jensen, H. E. (ed). 1980. "Design and Operation of Farm
Irrigation Systems." American Society of Agricultural
Engineers. pp. 829.

Kincaid, D. C. arid D. F. Heerman. 1974. "Scheduling Irri-
gations Using a Programmable Calculator," USDA, ARS-
NC-12, pp. 55.

Kramer, P. J. 1963. Water Stress and Plant Growth.
Agronomy Journal, Vol. 55, No. 1, pp. 31-35.

Martin, J. H.., W. H. Leonard, and D. L. Stamp. 1976.
"Principles of Field Crop Production (3rd Edition),"
Macmillan Publishing Company, Inc.

Meyer, W. S. and G. C. Green. 1980. Water Use by Wheat
and Plant Indicators of Available Soil Water. Agronomy
Journal, Vol. 72, No. 2, pp. 253-257.

Miller, D. E. 1977. "Deficit High-Frequency Irrigation
of Sugarbeets, Wheat, and Beans." Presented at the
ASCE Irrigation and Drainage Division Conference;
Reno, Nevada; July 20-22, 1977. pp. 269-282.

Miller, D. E. and A. N. Hang. 1980. Deficit, High-Frequency
Irrigation of Sugarbeets with the Line Source Tech-
nique. Soil Sci. Soc. Am. Jour., Vol. 44, pp. 1295-
1298.

Musick, J. T.., L. L. New, and 0. A. Dusek. 1976. Soil
Water Depletion-Yield Relationships of Irrigated
Sorghum, Wheat, and Soybeans. Transactions of ASAE,
Vol. 19, No. 3, May 1976, pp. 489-493.

Nakamura, B. C. 1982. Effects of Irrigation Frequency
on Yields of Winter Wheat. Masters Thesis, Department
of Agricultural Engineering, Oregon State University.

-Nimah, M. and R. J. Hanks. 1973. Model for Estimating Soil
Water, Plant, and Atmospheric Inter-relations. Soil
Science Society of America Proc. 37:522-532.

Noreno, A. L. J. Keller, and G. L. Ashcroft. 1972.
"Effect of Irrigation Frequency on the Average Evapo-
transpiration for Various Crop-Climate-Soil Systems."
Transactions of ASAE. pp. 662-666.



136

Pacific Northwest River Basins Commission. 1968. Climato-
logical Handbook, Columbia Basin States; Vol. 1 and 2.

Pair, C. H. (ed). 1975. "Sprinkler Irrigation (4th
Edition)." The Irrigation Association. pp. 615.

Penman, H. L. 1948. Natural Evaporation from Open Water,
Bare Soil, and Grass. Proc.: Royal Society of
London, A193:120-145.

Penman, H. L. 1956. Evaporation: An Introductory Survey.
Netherlands Journal of Agricultural Science, 1:9-29.

Rain Bird Corporation. 1979. Irrigation Equipment Catalog
1979-80. Rain Bird Sprinkler Mfg. Corp. pp. 88.

Rawlins, S. L. and R. A. C. Raats. 1975. Prospects for
High Frequency Irrigation. Science 188:604-610.

Ritchie, J. T. 1972. Model for Predicting Evaporation
from a Row Crop with Incomplete Cover. Water Resources
Research, Vol. 8, No. 5, pp. 1204-1213.

Ritchie, J. T., E. Burnett, and R. C. Henderson. 1972a.
Dryland Evaporative Flux in a Subhumid Climate: III.

Soil Water Influence. Agronomy Journal 64:168-173.

1972b. Dryland Evaporative Flux in a Subhumid
Climate: IV. Relation to Plant Water Status.
Agronomy Journal 64:173-176.

Rohde, C. R. 1981. Cereal Variety Descriptions. In 1981
Research Report of Columbia Basin Agricultural Research.
Special Report No. 623, June 1981. Oregon State Uni-
versity Agricultural Experiment Station.

Salter, P. J. and J. E. Goode. 1967. "Crop Responses
to Water at Different Stages of Growth." Commonwealth
Agricultural Bureaux, pp. 246.

SCS. 1948. Soil Survey -- The Umatilla Area, Oregon.
U. S. Dept. of Agriculture; Series 1937, No. 21.
Issued March 1948.

- SCS. 1970. Technical Release No. 21, Irrigation Water
Requirements, September 1970.

- SCS. 1973. Oregon Irrigation Guide. USDA-SCS. Portland,
Oregon. July 1973.



137

Singh, S. D. 1981. Moisture-Sensitive Growth Stages of
Dwarf Wheat and Optimal Sequencing of Evapotranspiration
Deficits. Agronomy Journal, Vol. 73, No. 3, pp. 387-
391.

Slabbers, P. J. 1980. Practical Prediction of Actual
Evapotranspiration. Irrigation Science 1; pp. 185-196.

Stansbury, M. R. and J. E.
Development Drain the
Sept. 1981, pp. 91-96.

Patten. 1981. Will Synfuel
West Dry? Consulting Engineer.

Stewart, J. I., R. D. Misra, W. 0. Pruitt, and R. N. Hagan.
1975. Irrigating Corn and Grain Sorghum with Limited
Water. Transactions ASAE; Mr Ap 75; pp. 270-280.

Thornthwajte, C. W. and J. R. Mather. 1955. The Water
Budget and its Use in Irrigation. In: A Stefferud
(ed) Water, The Yearbook of Agriculture 1955. U. S.
Dept. of Agriculture, Washington, D. C.

van Bavel, C. H. M. 1967. Changes in Canopy Resistance
to Water Loss froni Alfalfa Induced by Soil Water
Depletion. Agriculture Meteorology. 4:165-176.

Viehmeyer, F. J. and A. H. Hendrickson. 1955. Does Trans-
spiration Decrease as Soil Moisture Decreases? American
Geophysics Union Trans. 3:425-488.

Viessman, W., J. W. Knapp, G. L. Lewis, and T. E. Harbaugh.
1977. "Introduction to Hydrology (2nd Edition)."
Harper & Row Publishers. pp. 704.

- Wright, 3. L. and M. E. Jensen. 1978.. Development and
Evaluation of Evapotranspiration Models for Irrigation
Scheduling. Transactions ASAE. Vol. 21, No. 1,
pp. 88-96.

-Wright, 3. L. 1980. New Evapotranspiration Coefficients.
Manuscript in review.

Wu, I. P. and T. Liang. 1972. Optimal Irrigation Quantity
and Frequency. Journal of the Irrigation and Drainage
Division, ASCE, Vol. 98, No. IR1, March 1972, pp. 117-
133.



APPENDICES



138

APPENDIX A
Weather Data

-- --- ------
DATE

___
IMAX

a__
TMIN

- -- e_
TDE1 1J24

-------
SOLRAD

-
EPAN

F F F MI/DY CAL/SQCM IN

________
4/ I

- -----
58.0

______
32.0

a ae
35.2

- ------
103.0

- ------
522.20

-- S

4/ 2 57.0 35.0 33.8 179.0 445.10 .22

4/ 3 58.0 41.4 36.3 211.0 544.80 .25
4/ 4 60.0 36.0 39,9 470 445.00 .14

4/ 5 57.0 30.0 42.2 221.0 351.60 .23

4/ 6 57.0 34.4 32.6 178.0 443.80 .20

4/ 7 58.0 35.0 35..) 95.0 403.00 .17

4/ 8 57.0 37.4 39.9 168.0 191.14
4/ 9 59.0 37.0 35.0 137.0 578.40 .24

4/10 58.0 29.4 38.7 45.0 535.90 .18

4/11 60.0 39.0 43.7 154.0 420.70 .11

4/12 -60.0 35.0 39.9 122.0 548.50 .25

4/13 59.0 24.0 3.1.4 38.0 566.70 .16

4/14 67.0 28.0 33.8 35.9 6)3.70 .18

4/IS 74.0 33.0 35..) 85.0 494.60 .2.5

4/16 68.0 45.0 35..) 72.0 614.40 .24

4/.17 .70.0 34.0 42.1 29.0 607.80 .23

4/18 71.0 33.4 44.6 137.0 588.70 .2.7

4/19 69.0 42.4 44.6 77.0 28.1.40 .15

4/20 65.0 50.0 42.3 224.2 433..10 .15

4/2] 69.0 44.0 36.7 140.0 563.50 .26

4/22 72.0 49.0 53.6 87.0 408..1O .17

4/23 82.0 44.0 54.8 122.0 5.13.40 ..18

4/24 84.0 47. 42.2 90.0 ô30.90 .2.7

4/2.5 7.0 35,4 39,1 46.0 454.90 .14

4/26 64.0 49.4 46.5 130.0 323.14
4/27 66.0 42.4 42.0 78.0 39.3.60 .12

4/28 76.0 47.0 .51.6 .131.0 449.00 .22

4/29 80.0 47.0 55..) 32.2 571.20 .20

4/30 87.0 50,0 58.7 86.0 584.20 .32
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DATE TMAX TMIM TT)E 1J24 SOLRAD EPAN
F F Mt/DY CAL/S.QCM rN

5/ .1 72.0 55.0 47.2 197.2 606.30 .29

5/ 2 74.0 43,0 40.4 145.0 598..10 .30

5/ 3 66.0 41.2 41.3 123.2 574.20 .27

5/ 4 63.0 43.0 39,0 129.0 642.90 .20

5/ 5 56.0 42.0 41.0 37,0 423.70 .10

5/ 6 64.0 35.0 42.0 130.0 470.40 .22

5/ 7 64.0 44.0 36.7 119.0 586.70 .24

5/ 8 70.0 40.0 45.4 39,0 658.70 .24

5/ 9 75.0 45.0 55.7 147.0 563.70 .38

5/10 71.0 48.0 47.6 122.0 593.60 .29

5/1.1 .67.0 49.0 43.3 80.2 553.80 .25

5/12 71,0 41.0 41.3 41.0 674..)0 .26

5/13 71,0 38.0 44.3 25.0 357.00 .12

5/14 6.1.0 49.0 54.3 i17.0 216.80 .12

5/15 62.0 41.4 42.2 143.0 582.70 .28

5/16 70.0 44.0 46.3 68.0 óóó.6.0 .21

5/17 71.0 38.0 42.5 42.0 537.60 .19

5/18 69,0 51.0 52.3 61.0 362.70 .12

5/19 70.0 52.0 52.6 102.0 499.00 .28

5/20 75.0 53.0 51.9 221.0 515.70 .33

5/21 73.0 54.0 49.2 219.0 682.90 .42

5/22 74.0 48.0 50.0 2.0 704.30 .24

5/23 92.0 42.0 55,1 47,0 644.20 .23

5/24 77.0 5.8.0 57.6 79.0 408.80 .32

5/25 72.0 56.0 56.8 128.2 607.70 .30

5/26 74.0 44.0 54.7 48.0 658.50 .25

5/27 79.0 48.0 50.3 57.2 641.20 .30

5/28 8.1.0 46.0 53.3 36.0 657.30 .28

5/29 83.0 50.0 55.5 81.0 598.30 .36

5/30 78.0 59.0 59.8 200.0 425.70 .40

5/31 75.0 48.0 52.2 5.1.0 719.30 .24
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DATE TMAX TML.1 TOEW 1124 SOLRAD EPAN

P F F MI/DY CAL/SQCM IN

6/ 1 81.0 41.0 49.7 105.0 625.30 .31

6/ 2 77. 54.0 52.6 .156.0 639.00 .45

6/ 3 78.0 55.0 54.8 H7.0 567.10 .24

6/ 4 73.0 5.8.0 53.3 P79.0 343.30 .17

6/ 5 81.0 52.0 58,2 74.0 526.00 .23

.1 6 69.0 56.0 55..! 99.0 411.30 .25

6/ 7 57,0 47.0 44.9 32.0 189.8.0 0.00

6/ 8 .67.3 51.0 55.0 102.0 421.00 .18

6/ 9 72.0 52.0 52.2 lc3i.g 630.00 .21

6/10 73.0 53 95.0 638.80 .

6/11 92.2 44.0 54..! 85.0 634.30 .30

6/1.2 69.0 48.0 5:0.8 208.0 712.8.0 .41

6/13 68.0 47.0 51.0 233.0 623.00 .45

6/14 73.0 52.0 52.2 110.0 668.80 .42

6/15 79.0 48.0 48.0 .98.2 672.60 .37

6/16 70.0 59.0 59.0 206.0 440.40 .3.7

6/1.7 .71.0 49.0 48.0 107.0 699.60 .26

6/IS 67.3 55.0 55.0 73.0 256.60 .13

6/19. 79.0 58.3 58.0 145.0 634.50 .45

6/2.0 72.0 54.0 54.0 16.0.0 44.1.50 .13

6/2.1 70.0 52.0 52.0 82.2 508.00 .16

6/22 72.0 58.0 58.2 112.0 376.40 .24

6/23 75.0 50.0 50.0 60.0 727.20 .25

6/24 93.0 43.0 45.5 57.0 745.20 .39

6/25 88.0 47.3 52.3 33.0 719.50 .33

6/26 .83.0 67.0 53.9 205.0 786.50 .60

6/27 82.0 51.3 46.2 64.0 663.60 .30

6/28 91.2 45.3. 47.5 3.3.0 684.80 .31

6/29 90.0 49.0 47.5 45.0 722.90 .30

6/30 86.0 59.0 60.3 97.0 626.70 .45
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DATE TMAX TMIM TDE'tI U24 SOLRAD EPAN

F F F MI/DY CAL/SLC4 IN

7/ I 78,0 5.0.0 40.2 97.0 715.20 .33

7/ 2 87.0 45.0 47.1 31.0 706.40 .30

7/ 3 95.0 47.0 52.0 27.2 7i8.0 .39

7/ 4 99.0 60.0 60.3 44.,0 611.20 .40

7/ 5 78.0 73,0 62.0 77.0 226.20 .18

.7/ 6 62.0 50.0 59.4 167.0 209.30 .22

7/ 7 69.0 50.0 47.8 148.0 695.50 .36

7/ 8 79.0 40.0 47.8 48.0 724.00 .30

7/ 9 8.1.0 49.1 54.1 1.17.0 660.00 .36

7/10 73.0 53.0 48.4 119.0 706.20 .40

7/H 75.0 46.0 52.9 38.0 679.00 .28

7/12 82.0 48.0 51.5 104.0 634.70 .31

7/13 73.3 56.0 46.7 148.0 668.50 .38

7/14 84.0 47.0 50.7 36.0 692.iO .30

7/15 00.0 48.0 56..1 42.0 670.50 .36

7/16 92.0 50.0 51.7 39.0 654.80 .34

7/17 93.2 54.0 56,8 .102,0 662.30. .45

7/18 87.0 63.0 50.1 135.0 65.90 .45

7/19 88.0 62.0 61.9 111.2 643.20 .39



APPENDIX 3 142

Alfalfa Reference ET

DATE JULIA1 DAY PEFERE10E ET
IN/DY M4/DY

4 1 01 .J5 3.048

4 2 .176 4.463

4 3 93 .216 5.4.76

4 4 94 .119 3.011

4 5 05 .106 2.693

4 6 96 .197 5.004

4 7 97 .138 3.507

4 8 98 .l4 2.633

4 9 99 .186 4.724

4 10 100 .118 2.987

4 II 101 .141 3.577

4 12 102 .177 4.496

4 13 103 .143 3.624

4 14 104 .165 4.185

4 IS 105 .2'36 5.233

4 16 106 .210 5.328

4 17 107 .171 4.356

4 18 108 .231 5.860

4 19 109 .128 3.253

4 20 110 .252 6.4

4 21 111 .247 6.275

4 22 112 .149 3.775

4 23 113 .231 5.880

4 24 114 .309 7.859

4 25 115 .158 4.001

4 26 116 .145 3.695

4 27 117 .148 3.764

4 28 118 .206 5.221

4 29 119 .18 4.566

4 30 120 .257 6.516

'4O'IThL? AVE. ET tNt/DY MM/DY
.179 4.544

1EEKLY AVE. ET 1>1/DY MM/DY

INTEPVAL
01-07 .158 4.015
08-14 .148 3.747

15-2.1 .206 5.244

22-30 .198 5.031
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DATE JIJLIAN DAY REFERENCE ET
IN/DY MM/DY

5 1 21 .32.0 8.135

5 2 122 .288 7.308

5 3 .123 .200 5.087
5 4 124 .204 5.193
5 5 125 .107 2.725

S 6 126 .163 4.147

5 7 127 .236 5.99.1

5 8 128 .192 4.865

5 9 129 .194 4.935

5 10 130 .210 5.326
5 1.1 131 .182 4.624

5 12 132 .20 5.086
5 13 133 .116 2.937
5 14 134 .055 1.406

5 15 135 .190 4.831

5 16 136 .187 4.738

5 17 .137 .153 3.879

5 18 138 .122 3.109

5 19 139 .173 4.400

5 20 140 .276 7.002

5 21 14.1 .325 8.248

5 22 142 .198 5.041

5 23 143 .187 4.76.1

5 24 144 .164 4.159

5 25 145 .215 5.451

5 26 146 .195 4.941

5 27 147 .226 5.75.1

5 28 148 .197 4.999

5 29 .149 .213 5.398

5 30 150 .2.19 5.574
5 31 151 .215 5.466

MONThLY AVE. ET EM/DY MM/DY
.198 5.017

MEEKLY AVE. ET IN/DY MM/DY
IN1 RVAL
01-07 .217 5.512
8-.l4 .164 4..169

15-21 .204 5.173
22-3.1 .203 5.154
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DATE JUL IAN DAY REFERENCE ET
IN/DY MM/DY

6 1 152 .256 6.492
6 2 153 .2.91 7.393
6 3 154 .242 6.1,3
.5 4 155 50 3.801
6 5 156 .190 4.832
'5 6 157 .144 3.666
6 7 158 .060 1.526
6 8 .159 .124 3.16.1

6 9 160 .224 5.698
o lo 16.1 .239 5.317
o 11 162 .216 5.489
5 12 163 .233 5.929
6 13 164 .223 5.664
0 14 165 .240 6.10.0

6 15 tOO .278 7.059
6 tO 167 .172 4.36.1

6 17 168 .220 5.599
6 18 169 .092 2.331
6 39 170 .248 6.289
6 20 171 .190 4.838
o 21 172 .166 4.2.19

6 22 173 .143 3.640
6 23 174 .217 5.5.1.0

'5 4 175 .239 6.067
6 25 176 .226 5.738
6 26 177 .421 10.682
6 27 178 .267 6.775
6 28 179 .229 5.8.14

6 29 180 .26.9 6.822
6 30 181 .23.9 6.071

MONTHLY AVE. ET IN/DY MM/DY
.214 5.434

EEKLY AVE. ET IN/DY MM/DY
INTERVAL
g1-gT7 .190 4.837
08-14 .210 5.337
15-21 .195 4.957
22-31 .250 6.347
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DATE JULIAN DAY REFERENCE ET
IN/DY MM/DY

I__ -------- - _.___ ____ -------------- - ---------- -

7 1 182
7 2 183
7 3 184
7 4 185
7 5 186
7 6 187
7 7 188
7 8 189
7 9 190
7 10 191

7 11 .192

7 12 193
7 .13 194
7 14 195
7 .15 196
7 16 197
7 17 198
7 .18 109

7

7

'END-OF-FILE

19 20
19 200

ENCOUNTERED, FILENAME

.243
235

.274
281
136
058

.227

.213

.266

.275
.194

.249

.2.13

.244

.2 6.7

32.7

.307

.26.1

.261

6..167
5. .972

6.968
7.136
3.4.65
I 46.1

5.764
5.403
6. 748
6.994
4.933
6.3.19
6. 767
5. 400
6.207
6.785
8.30]
7. 792

6. 641

6.64.1

4 OR K
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Water Balance Data

Wi -3
'CoPY. 4I3

146

DAIS JIJLIA#1 8945. POSCIP 10910 1414 51*10114 5*10Th SSCUNI)
OAf SUIt. lArFI? ST SOIL ST SMO1T41

4*199 APPII) #ATEO Pr-----------------------------------------
IN. 114. 1. 113/DY Ill. IN/DY II/l14

S 99 I3.9I 11770 0.1400 -.7314 14.28 .215 .123
4 lO 109 14.04 o.f1ofJ 0.400 1.0144 14.194 .0430 .I92
4 II 101 13.03 0.00 43.01414 -. 190 14,03 .219 .0144
4 12 102 13.142* 0,909 0.0409 39c4 3.82 -.198 .429
4 43 I03 14.01 0.93*9 0.000 .0195 I393 -.921 .44
4 14 7714 13,04* .4773 .qlll .993 1,3.09k .9734 .291
4 IS 00 13,00 0.0700 4.0400 .)00 14.02 .1422 .344
4 If, 06 14.10 49.000 9.0100 .300 33.09 .J33 .201
4 Ii 3147 3.00 0.4)470 4.400 .390 3.084 .461 .231
4 III 100 14.50 0.1400 0.9170 .710 13.39 .903 .141
4 9 100 2.70 43.000 0.9719 -.920 13,39 -.060 ..104
4 20 ItO 3.01 914O0 0.1499 -.070 3.36 -.320 .001
4 27 II 3.140* 0.400 .370 .300 I3444 .303 .044
4 22 Ill 3.15 .0704 0.0104 .104 13.07 .074 .1342
4 23 113 73.57 0.400 0.0409 .I710 13.014 .000 .73439

424 114 3.47 .010 0.0400 .0590 3,51 .103 .114
4 29 IS 13.44 .039 0.4071 .220 13.41 .153 .129
4 24 hf, 13.20* 4.000 0.0100 .390 13.20 .132 .IIQ
4 21 Ill 41.00 0.909 0.909 .09)9 13.16 413 .140
4 28 119 13.00* 9.000 .21 .262 13.149 .294 .140
4 79 ItO 13.07 0,0070 0.000 .1141 13.144 .112 .178
4 30 I20 12.96 03.4100 0.000 .2II) 12.91 .130 .142

DATE 3111.1*0 8945. PQI1CIP 19910 lAO SMOOTh 5800111 SIZCONI)
07*7 5011. 0*150 ST 03011 ST S9070T'1

9*1914 APPU) IATP.P ST
03--

IN. IN. t. IN/DY IN. Ill/fly rb/Of
I 121 12.75 4.0439 9.9140 .01119 2.04 .789 .1/I
2 122 2.60 14.0071 0.409 .115 12.141 .2447 .2142
3 173 12.41* 0.1300 0.14190 .275 12.41 .214 92
4 424 2.13 14.1400 0.04047 77Q3 12.19 .754 .415
5 I25 12.144* 0.7309 .103 .076 12.144 .816 .467
4 724 71.04* .260 0.409 .353 i.4 .s .441
7 127 1.05* 0.909 0.009 .1403 11.05 .403 .3073
9 728 II.1bS* 9.009 0.1409 .4703 ILlS .403 .0403
O 29 11.47* 0.900 0.1499 .293 11.01 .093 .946
10 130 11.57* 14.014744 0.0990 403 11.57 .414 .7II4
II III 11.40 9,714443 0.0449 -.145 11.46 -.066 .171
17 132 I.83* .260 .377 .402 11.43 .566 .100
II 133 11.77 9.900 0.1400 .079 1.14 .1393 .244
4 134 11.69* .1514 9.1909 .227 II.6Q .27 .103

IS 4)5 7.62* 9,093 9.009 .417 11.62 .1477 .1119
If, 134 11.54. .0214 0.0140 .1401 11,44 .1422 .0167
17 Ii? 11.44 0.0140 41.9074! -.150 lI'.54 .182 .132
8 119 11.61 .070 0.7100 .4403 11.43 .273 .40
0 110 11.2.4* .1495 14.0300 .485 11.23 .349 .251

20 1449- 19.09 0.0590 9.000 ,o)214 0.07 .140 .491
2! 141 70,93* 9.400 471f, .104 14.03 1.1144 .344
2 142 I0,4I* 01,909 2.009 .121 0.137 -.41414 .21404

23 141 10.79 0.1400 0.9110 -.185 0.00 -.IlF -.480
7.4 44 l0.'4* 0.1440 4).olOOl -.145 0.94 -.143 .344
25 145 11.16 0.1400 14,1391 .038 II .014 .075 -.311
26 146 11.177 4..00 0.000 , 0503 11,90 -.2l
27 141 9.75 14.1400 Ø900 -.414 11,02 -.199 .225
28 148 11.22* 0.1400 1.370 .994 11.22 .096 .914
20 140 11.79* 0.090 9.0409 -.414 II.101 -.474 -.011
373 50 12.17* 0.0014 19.0140 ..4I4 2.17 -.414 -.2341
31 191 12.49* 9.909 4,999 .414 12.09 .7734 -.941
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W 1-3

OA(E .iIJLIAM 81465. 0914CIP 10016 4441 SMOOTH SMOOTh $36011!)
DAY SOIL $4130 El SOIl. El SMOOTh

NATEO APPU) 44134 141

IN. IN. IN. IN/fly IN. 1W/flY Ill/flY

o I 52 13.12 404111 9.1411 .249 2.54 .242 .205
6 2 153 11.86 8.1(90 8409 -.3440 (2.314 .530 .34.4
6 3 (54 11.02 9.1304 43410 .4(7 11.76 .250 .131
6 4 155 (1.50* 4.1390 2.107 2.614 11.511 2.614 .333
44 5 (56 11.90* 41.4(00 0.14710 .4(7 11.09 ..1Il .1168
3, 6 57 (9.07 .444 4.110(1 -.427 11.14 .9411
6 7 ISA (.54* 0.400 9.1140 -.947 11.54 -.1361 .952
5 41 ISO (2.49* .5441 1.9911 .473 (2.48 (.022 -.144
6 9 (6114 (3.21 41.41110 6.080 .14(0 (2.92 -.1449- 344
.4 44 (Al (3.40* 0.14034 4.0410 .4841 (3.40 .4(443 .14441

6 II (62 12.91* 0.1400 11.900 .14441 (2.9! .1144 .142
3. 2 (63 2.73 9.4(44 0.11330 -.430 12.011 .137 .137
4 13 64 2.74 4.1144 1.1400 .2634 12.66 .163 .16/
0 (4 (65 12.594 0.1340 9I(!41 .250 2.54 .24141 .149
3, IS (6.4 12.24 114410 0.0419 .1843 (2.311 .4182 .1142
3, (6 147 12.14 8.944 0.090 -.1303 12.22 -.436 .1410
4 Ii (.411 (3.25* .100 0.040 .4107 2.25 .4387 .9I44
3. 19 (69 (2.33* 4.000 9.900 -.1193 2.35 -.941! .1150
3, Il) (79 12.44 .111141 0.94341 .264 12.33 .172 .1111
6 211 17.1 12.26* 6.1190 8.14941 .184 12.24 .1114 .1843
6 21 177 12.47' 71.400 11.480 .184 (2.131 .184 .184
3,22 173 11.80* 6.04141 8.11841 .194 11.90 .184 .173
6 2.3 .174 11.711* 4.1144 8.800 .1114 11.714 .131 .151
624 175 11.52 8.000 41.0043 .185 (4.55 .118 .458
6 25 1744 Il.44* 0.080 8.14414! .985 11.44 .204 .215
3244 Ill 11.35 8.413444 9.4414' .443 (.23 .324 .324

14 27 78 (8.91* 41.0410 0.0114 .443 18.01 .443 .166
6 28 179 141.46* 4.904! 8.480 .443 (4146 .330 .314
0 29 .180 141.02 4.0031 8.1380 .1133 13.1) .217 .211
6 30 lOt 0.02* 31.9041 0.000 .1143 9.92 .1413 .139

r.AfF 31111411 sEAS. PI4FC!P 1131316 3AM 31100114 31100711 336143')
OM SOiL 64138 El SOIL El

MATER APPLO 8413(1 El13----- ----- ----------------,------ ----- --------------------- ------
IN. ZN. IN. ((l/lly IN. IN/fly Ill/flY

7 I (87 0.4(1* 4.800 4.1(60 .103 9.81 .7106 .398
7 2 83 9.71 9.71014 8.340 .9148 9.72 .3 .191
7 3 (414 9.62* 41.444 0.71130 .4444(4 .4188 .1100
7 4 183 0.53* 8. 4100 14.040 .1(448 9.53 .9013 .11(411

1 5 lMS 045* 8.13410 0.14(30 .3*48 9.45 .1188 .2)6
1 3, 481 0.34* .53133 4I4934 .588 9.36 .532 .222
7 7 I40 9.27 .1370 11.9410 -.340 0.3.3 .1146 .134
7 41 (89 0.35. 0. 4100 41.040 -.900 9.35 .1378 .122
7 9 (00 0.43 0.94149 14.1309 .100 037 .440
7 (41 101 0.33* 8.8130 0.0034 .11414 033 .1165 .1145
7 II (02 9.23 9.990 14.91341 -.114)5 9.21 .1910 .1131
7 (2 (9) 0.24* 0.14140 11.14041 -.4115 9.24 -.902 .1(4
7 (1 104 1)74 13.34944 11.090 41 119 0.24 13.444 .30?

S011. 441(19 VALUE 4449 NOT 43444311433(3
TIllS flAY (4111 30(91!) 411 *YE9401116
rIlE IIAIA 6900 4141113031 I4EASI(I031F'4T

1IEI1AfIV6 31 14111145 I1IO(CATE 44
11460144S0 114 30(1 '#ATEI( 33)14 ThAT IVY

301 6NI.XIUNTEIIEI3. -



Wi -4
/C')PY. .1(4

(ArE JIILIAI '4867. OPECIP 3118W (4414

14.44 5011. 444.t88 El
IATE11 M'PLI)

SMOOTH SMOOTH . SFC)NI1
SOIL El su(Rerll

ET

('I. 344. 3.3. t(l/UY (N. (N/DY 373/3)44

4 9 90 4.47 19.31(49 1.97M -.3741 4.33 .4437 .1433

4 III Ifl19 3430 14.400 .406 .3449 .4.4/ .4449 .31,4
4 II 04 14.41 .11049 44.3184 . Ill 14.41 .1.13 .1151

4 32 1117 I4371* 1.23484 14.319 .311 44.31 -.4842 .116
3 111 4.49 4.2'!l4 14.38419 -.225 4.11 -.113 .224

4 4 4114 4.42* .3394 1.1495 .944(34 4.4.1 .14471 .2444

4 IS 115 4.64 (.44184 44..i08 .2641 4.7,5 -.472 .224
4 36 117. 4.9.1 11.34110 44.14198 .2129 44.72 . 47 .111
4 7 3347 94.81 l9.41cX1 14.4100 .4041 4.54 .4(7 .74
4 34 95 44.34 11.11134 41741 .4011 (4.44 .421 .44/
4 tO 00 3.45 11.31111 14.11011 -.6244 14(3 -30f -.101
4 241 1114 (4.27 1.331111 .1.14.111 -.362 14.12 -.313 -.395
4 21 III 14.43* 14.11014 .421 .2144 4.41 .124 .299
4 22 112 l450 .4494 4.400 .244 4.46 .4441 ..31
4 23 II) 14.35 41.171(45 .1.0041 .3649 44.339 .146 .35(4

4 24 114 13.17 .1440 14.2100 -.130 14.14 .457 .144
4 25 115 14.11 .14214 ((.3014 .2314 4.011 .111 .125
.1 26 116 l3U3* 14.7188 14.4188 .274(1 13.01 .102 .414
421 337 13.71 11.11118 14.14019 -.635 13.111 711313 .142
4 28 1114 43.91* 11.1108 .4541 .355 13.141 .4741 .494
4 2° 110 (3.014 0.7100 14.110149 .250 13.19 .19314 .2441

4 349 231 43.65 6.41049 41.000 .3744 3.649 .44114 .463

n*rE JIlLIAN 83(4.5. PRECIP 3139(39 2441 1*0(1134 7*11(11Th SECII1I3I

DAY SOIL IIATER El SOIL El 5909134

WATER 40491.1) IATEI( AT

.1----- ----------------*------------------ ---- ---------------------------------------* -------

134. (N. (N. (Fl/DY ((I. TN/DY (73/14/

S I 24 3.48 14.3319 0.1408 .12(4 3.51 .341 .236
5 2 322 3.36 14.406 44.000 .1311 3.29 .2614 .244

5 3 23 1.01* 14.44174 0.1188 .3364 13.01 .25/ .234
5 4 324 2.719 0.71718 11.0049 .111 2.71 .4144 .140
5 5 25 37.59* 19.1108 345 .786 32.5' .156 .431
5 14 (2/, 32.49 .240 0.11019 .374 2.48 .373 .491
5 7 921 92.37* 0.14498 19.408 .111 2.37 .311 .3041

3 8 328 12.25* 14.1488 14.31190 .3(3 12.25 .111 .111
5 71 (29 17.14* 6.4019 0.4108 .311 32.44 .111 .132
5 0 314 (2.03* 0.0490 6,1400 .111 32.03 .374 .174
5 II 131 3.92 14.47141 0.008 .34(51 11.46 .237 .3440

5 32 332 39.142* .266! 334 .004 (4.82 .755 .338
5 3 333 19.32 14,1140 19,408 -.3914 34.46 .1422 .7744

5 4 34 l44* .356 14.14140 1137 11.44 .3437 -.1424
5 5 .335 11.54* 11.14(84 0,14110 -.338 11.56 -.438 -.364
5 36 17, 947* .1420 8.0490 -.4031 11.67 -.14019 -,11440

5 37 337 11.70 19.34041 6.34410 -.32(4 II.?) .4330
14 8 4334 11.41 .34151 4.0019 .426 4.75 .2141 .1844

5 0 430 1154* .0844 (1.846 .4411 11.514 .258 .372
44219 9414 13.214 11.1184 11.0 -.102 (4.34 -.4419 .17111

S 29 (49 33J0* 13.4484 3.443 3.253 4l.34 4.254 .4344

5 22 (42 9.58. 4.3014 4.1408 -. 92 I.5 -.302 .7110

44 23 41 3.79* 14.31133 33.400 -.397 11.74 -.192 -.3441

5 24 144 1l117* 14.4400 0.1108 -.392 (347 -.475 -.344
5244 (414 2.36 4.211444 41.1400 .164 7.04 .11714

526 46 32.1411 0.708 (1.1100 .264! 327 .334 .175
44 27 347 11.14 14.44(114 6.81119 -.14719 43.145 4435 .330
44 25 3444 49.192* 743395 4.247 9.460 (4.192 1.169 .33(3

44 29 349 ((.40* 0.3108 0.41110 -.1478 (.40 -.618 .338
44 38 50 34.97* 0.7180 6.460 -.0114 11.91 -.018 -.325
S II 359 42.05* 0.7(9.8 0.4849 -.4418 12.43 -.249 -.355
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W1-4

IMTE JIJLXAPI 147341,. 'RIlCIP 3733710 1A1$ 3000131 SMOOTh 3FC'
334)113

DAY 5)11 4ArFR ST SOIL 11
FrAPPLI) A1ER

--------------------
IN. IN. 13. 331/flY 171. 3M/DY l'/UY

IS I 352 12.13 1. 0.3700 31131 32.27 -.369 -.lI
6 2 53 32.63 73.181331 31.11110 .33734 2.44 -. l4 -. 1313

,6 1 54 32.56 $.133% 8.1100 -.23 2.62 -.3359 .446

(1 4 155 2.613' 8.03813 3.704 1.391 2.(,4 1.581 .432

16 5 5.'. 32.83* 31.73313) 11.33318 -.123 12.81 -.364
6 6 37 32.93 .44313 8.13011 .193 2.97

13.11
.234

-.241 .144
6 7 3513 3.313* 8.13811 8.8811 -.247

13.42 443
6 11

6 9
50
613

13.42*
13.67

5433
33.000

13.11118
0.1100

.2°)
.2113 13.52 .3353 .231

6 313 161 33.47' 0.0318 13.1300 .201 13.41 .2113 .123

4 II 62 33.26' 31.33130 0.1300 .203 3.24
13.15

.112

.146
.154
.3415

16 2
6 33

343
44

33.06
13.13

13.0310
33.808

0.13193
0.8110

.3178
3G135 13.133 .378

6 14 45 2.111* 4.100 8.8093 .3O5 2.33 .2337 .165

5 IS 36)6 32.132 8.03'Y! 0.8110 .33711 2.62 .308 .3738

6 36 347 12.51* 13.0110 8.0118 .1130 12.51 .4133 .3314

6 37 68 32.38* .31133 13.33110 .IIc)
3.0333

13.3)
2.41)

.310
3.1375

.39)3
.4613

6 5
.5 9

369
170

32.40'
32.48

0.01311
.31130

.100
0.1188 .2134 12.42 .239 .400

6 211 373 12.211* IS0313) 0.800 .284 32.21 .204 .2139

6 23 372 12.137* 0.111143 0.8043 .2114 32.01 .231* .294

6 22 373 33.87* 0.3300 0.000 .204 33.87 .204 .383

6 23 74 73.66* 8.3304) 0.0110 .2734 33.6.5
11.53

.334 .334
.113

16 24
6 25

375
Ii's

11.46
11.47*

0.3308
13.8813

0.9730
8.1160

-.8335
-.1305 11.47

.064

.l43 .363

6 26 377 33.47 0.1108 13.1390 .4311 II.)) .B5 .2143

.5 27 713 11.114* 8.37110 0.11013 .131' 11.114 .4313 .352

6 28 379 13.63* 1.117331 0.13118 431 11.63 .342 .342

6 20 80 30.38 13.117331 13.1300 .361 30.27
8.03

.254 .234
.386

f, 30 141 3)3333* 0.000 0.880 .161 .361

DATE M9A5. PRSCIP 173030 IAN 31400114 35110131 SFCO3I)
.JIILIAN

jAY SOIL 8*17337 ST SOIL 731 543)11Th

WATER ADOLf) MATER ST

34 ------

IN. P1. III. IN/flY 173. IN/flY IN/lW

1 I 3132 o.o5* 8.084) 33.1390 .367 0.135 .3333 .339

7 2 3133 0.611 8.000 13.1104 .180 0.73 .300 .3730

7 3 1114 0.631* 8.331134 31.3100 .33814 3.611
9.52

.0833 .1013
.4014

1 4 3145 9.52' 0.0110 33.31318 .33813
9.44

.7380

.31390 .243
7 5
7 4

1016

387
9.44*
9.36*

0.11383
.500

31.1703)
0.13730

.33843

.58313 34 .510 .2160

7 7 3138 0.29 .8731 8.2011 .I31 0.21)
9.23

.7173
73

.25B

7 3 89 9.23' 13113740 0.806 .330
7 9
7 713

1013

lOP
0.39
0.04*

13.1308
0.1300

0.1300
0.3788

.120
233 9.86 .8333 .374

7 II 392 9.04 0.0738 8.31073 .11330 8.08 .1341 .3545

7 32 301 13.91* 0.18M 13.1108 .17311 8.Q)
13.01

31315
0. 1100 . 5027 I) 304 33.02 33.0310 13."90 11.0833

- ----------
*1.0lL 84150 VAI.11S 045 7171 054',IIPEI)

THIS 0*.' 13331 FOIlID fly AVYSISGIIG
1319 tIArA 373374 11734737331 u114sllu:Mi'7Ts

IIEGATIVIE III VALuES 1319301315 ',tI
133*1 DAY

7303 SNQ)IJN1ERED.
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T1-3

0411 3(11160 NEAR. PRECIP I1R!G RAW 5*301)4 5000134 SCOOT)

flAY SOIl. WATER ST SOIL ST SMOOTH

WATER APPTJ) 4ATER ST

IN. IN. It. ((f/flY Hf. TN/flY (N/fly
6 I (52 2,1(0 .30o .975 1.7(9 -.140 -.121

1 153 II.93* 9.1(00 0.0(19 .015 11.93 .158 .003
4 3 1114 11,05 0.309 0.000 .323 1.71 .241 .241

6 4 1591 11.53* 9.040 0.00 .373 11.53 .32,3 .230
6 5 156 1.20* 6,000 9.080 .323 (1.211 .153 .3140

6 6 *117 *6,011 .440 0.0091 .253 11.7*91 .423 .130

6 7 (50 11.974 9.000 9.000 -.INi 11.147 -.101 .226

6 91 (59 11.75* .54(1 0.300 .353 *1.25 .442 .344
4 9 140 11.44 9.000 11.3110 .0949 *1.35 -.9918 .122

6 (6 6* II.36 3.7Pl0 9.3011 -.1167 11.4* -.0*4 -.041
6 II 167 1.41* 0.030 9.09(1 -.067 *1.43 -.061 .430

6 (2 (03 lI,40. 0.0*40 1.379 1.31* I..40 1.315 .4911

6 (3 (64 I?.5, 0.1400 0.0140 .125 11.59 .06*
6 (4 (#45 11.44* 0.000 0.069* .125 1.44 .1(8 .1101

6 (5 44 11.31 11.006 0.907* .105 11.32 .1*7 .910

4 76 (47 (7,71. 1.390 0.300 .1091 1.1.21 .106 .136

6 (1 1411 11,10 .199* 8.900 .3011 II.lI .195 .145

1, 4 '0 II.II* 0.806 91.900 .096 1.01 .140 .292

6 (0 170 I0.92 .640 0.000 .320 9.81 .210 .217

6 20 Ill (0.08* 13.300 8.000 .240 (0.60 .240 .250

6 21 72 10,44* 0.000 3.600 .240 10.44 .240 .240
#4 22 71 (0.211* 3.11911 0.300 .740 (0.731 .249* .2(2
6 23 14 0.04* 0,090 0.0110 .2411 9.94 .155 .155
#4 24 (14 0.72 0,806 0.300 -.0*5 9.8* .071* .1(9,

6 25 (79. G74* 0.809 0.900 -.9*5 9.74 .124 .141

6 26 (71 075 0.001* 0.000 .403 9.6* .264 .244
4 27 *70 0,35* 0.1(00 0.3110 .403 9.35 .4913 .305

#4 25 ( 70 8.94* 8.1(30 0.3919 .403 91.04 .247 .247

6 29 (80 8.94 0.0130 0.309* -.067 8.70 .1106 .006

9. 30 (((I 8.6I* 3.3110 9.1406 -.11141 0.67 -.967 -.907

OATE JIIL(A'4 M545 P9FCIP (6(710 RAIN SMOOTH S*)OTh SECONI)

flAY SOIL WATER ST SOIL ST 50)0TH

WATER APR10 WATER El

10. UI. ('I. (Il/fly (N. (94/01 IN/fly
7 I (87 8.47* 6.006 9,91710 -.307 0,67 -.020 -.620
7 2 *9*3 8.74 91.000 0.0(18 .046 8.70 .9091 .8094

7 2 (84 8.00' 94.009* 0.000 .346 91.099 .346 .333

1 4 (65 8.65. 9.306 0.306 .346 6.611 .046

1 5 (#49, 4.60* 1.306 0.0091 .1(49, 8.60 .946 .263

1 6 7111 6.56* .5930 9.090 54#5 W.5i4 .516 .2014

7 1 1110 9.51 .019 3,14910 .025 8.54 .055 .I3#S

7 31 (90 11.54k 0.039 0.97091 -.045 (1.5.4 -.0I2 .1122

1 9 1991 8.69* 8.01111 0.000 .945 8.57 .322 .010

7 9 (01 8.55* 9.19410 9.3130 055 8.55 .48 .37
1 11 (02 8.40 6.008 9.3011 .333 8.50 .04* .34*

1 (2 (03 9,44* 9,894 9,1049 .013 8.46 .333 .338

I II 104 8.47* <3.100 3.0011 .333 8.42 .13*7 .1324

1 (4 04 0.30 0.0148 0.800 0.8(40 91,4* 0.001* .14(40'

.SCHL WATER YALIIE <*45 'lOT "P6S(I5I'I)
11415 lAY (III FOIINI) flY AV9 51(11 '70
fl-IF tIArA Fl1#$ 1(EA!3FST '(PAS((115350T3

'IFOAI(VE ST VALIIFS ton(rr5 AN
(OCOPASE IN Roll. lATER 009 11*41 flAY

FOt ENCOIII9TE RED.
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Ti-

O#T j oos. 00cco (0Rt1 044 SWIOTII SSc18l1

0kV SOIL 4oTFO ST SOIL ST 161)114

AFOUl ST

IN. IN. Ill. 18/01 IN. UI/DY I'4/l)y

6 $ $52 2.26 990Ø 6.991! .305 $1.80 .003 .383

.4 2 IS) 11.49* 0.61114 0.400 .395 11.00 .393 .263

6 3 154 11.49 1.6111! 0.900 .3911 1.49 .397 .392

6 4 155 ILIII* 300 9.09 306 .326

6 5 156 16.71* 080 0.691! .300 0.71 .103 .344!

.4 6 157 16.32 .440 8.1411! .246 $6.62 .431 .143

6 7 154 0.62* 14.000 0.004! -.204! $0.57 .2QI6 .221

6 8 ISO 13.72. .540 0000 .344 10.72 .427 .334

6 9 TOO 111.02 0.1600 0. .051! (0.93 -.23 .057

6 (0 III 11,84 o.o00 o.000 -.236 0.06 -.133 -.162

1, II 162 11.90* 6.006 0.990 -.236 $1.09 -.230 .551

.4 2 163 11.32* 0.690 2.163 1.07) 11.32 2.016 .614

.4 I) 1144 11.85 9.41014 6.641! .200 $1.41 .057 .163

44 Ia lAS 11,15* 1.1400 0.900 .201! 11.35 .245 .161

.4 $5 1.44 11.18 8.4160 0.000 .245 $1.14 .230 .227

4 16 (47 $0.91. 9.0410 0.160 .245 10.61 .2.35 .263

5 Ii $61! 16.6.4 .1111! 0.'lkI .315 10.61 .325 .263

.4 16 69 (0.45* 0.660 0.060 .215 0.45 .230 .293

.4 9 Ill! 0.23 .41044 0.604! .340 0.22 .326 .212

.4 20 Ill 9.17* 41.1310 0.41441! .2611 9.97 .2440 .282

621 77 9.71* 41.11410 0.860 .2641 9.71 .260 .240

6 22 Il) 7.45* 0.4160 0.43981 .260 9.45 .260 .236

6 21 174 9.19* 6.060 0.001! .260 9.1? .193 .107

6 24 176 0.03 0.9410 0.900 .060 9.00 .127 .1410

6 25 71, 0.07* 0.4100 6.4100 .48140 0.481 .607 .620

6 26 177 0.01 8.9044 0.000 -.100 8.86 -.647 -.4147

I, 37 418 0.01* 6.4100 6.000 -.1410 8.91 -.100 -.4101

6 28 79 0.04* 6.0014 6.906 -.14*4 9.111 .441 .441

6 2? (66 0.11 0.001! 6.06 .630 8.87 .387 .367

6 30 $61 6.48. 0.060 6.000 .4631! 8.48 .630 .469

OATS JULIAN 4145. .4180(119 (439(9 34)4 5140(1414 SW1O1II 89(10714)

DAY StIlL 4*1480 Er SOIL ST 14)1)111

8*1011 411011) 441511 ST

---------------------------------- ---_----------------------

118. Ill. Ill. (74/I)'! $14. 3M/I)'! Ul/I31

7 I 82 7.05. 48.41110 0.206 ./14l 1.86 .451 .451

7 2 183 7.22 0.000 0.000 .094 7.40 .273 .273

7 1 184 7.43. 0.080 0,6041 .994 7.13 .4194 .164

7 4 IRS 7.91* 1.0410 0.600 .4164 7.03 .4194 .204

1 5 486 6.044 6.980 0.4406 .964 6.94 .004 .242

7 6 (87 0.04* .5911 0.090 .504 6.84 .539 .22

7 7 (80 4.76 .970 0.41410 .0810 6.8(6 .4455 .193

7 8 $60 4.A2 0.000 44.41810 -.019 6.482 -.015 .4177

7 0 130 6.110 13.4100 8.0480 .095 6.84 .4140 .112

748 494 6.30* 1.4106 8.007! ,4185 6.01 .018 .352

7 II 192 6.79 1.91*41 0,9110 .9211 6.73 0*5 .645,

7 I2 191 6.60* 6.080 0.600 .900 6.60 .020 .075

7 II 104 4.46* 0.6110 9.680 .0741 6.66 .1340 .4115

1 (4 95 6.44 0.1190 8.000 0.990 4.66 3.4100 .41+18

----------- --------- ---------- ----------------------------- -------- - ---

S0(T. 441511 84100 WAS 8111 4I$A6(JI4I'$(

1)411 DAY 41111 F4)I0II) ill 61r414,;r so

140 11*14 FROM 110*43511 'IFA.SIW'IFISTS

'1011471*6 ST 3.41.188 (IIOICAIS MI
INCIIEASE Ill 2011 44158 FOIl 11441 DAY

001
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T2A-3

oAtS .JIILIAN 8535 PRC!P 13111W 1*8 831)0111 SWJOfll SSC0,II)

DAY 8011. TSR ST SOIL ST SWYITH

4*7531 APOLI) 3141511 E1

IN. 111. IN. IN/DY IN. IN/DY Ill/DY

I 52 5.17 6.000 6.2c%I .246 5.74 .211 .208

6 2 I3 6.53* 6.000 0.4031 .246 3.53 .233 .163

6 3 154 6.20 6.0116 11.11019 .220 6.33 .1145 .645

6 4 135 6.07 6.31310 31.6310 -.325 6.25 -.143 -.199
3 5 156 6.46* 31.0110 0.000 -.325 6.49 -.496 1.161

6 6 IS? 6.72 .440 4.1319 3.772 6.8) 3.943 .976

6 1 138 7.56* 9.0430 0.000 -.937 7.54 -.831 1.627

4 3 ISO 9.10* .5431 i.660 -.207 8.39 -.024 -.161

31 0 1619 0.23 0.8110 0.086 -.626 6.96 -.221 -.041

6 tO IA? 9.25 '9.6110 6.606 .155 9.15 .123 .6114

6 II 162 0.06* 6.6031 9.4360 .105, 9.06 .116 .116

6 12 163 6.66 0.600 0.066 -.666 8.95 .111 .111

6 II 64 8.92 0.000 0.066 .205 8.81 .117 .019

6 14 165 8.13* 9.6031 31.9160 .2115 8.12 .185 .059

6 IS 064 31.5? 0.0310 6.000 .155 8.53 .112 .170

6 6 67 934* 6.660 0.01941 .155 , 8.34 .1543 .184

6 7 69 9.20 .006 0.660 .240 8.21 .245 .083

6 III 160 5.66* 6.11041 6.806 .140 '9.64 .154 .216

4 0 70 703 .688 6.0306 .262 7.91 .248 .105

6 20- 111 7.74. 0.600 31.800 .182 7.74 .182 .204

6 2? 172 754* 0.600 0.060 .152 7.56 .193 .182

6 22 172 1.31k 0.0031 09.000 .182 7.31 .162 .160

6 21 174 7.10. 0.660 1.000 .192 7.19 .143 .143

4 24 175 7.01 6.660 0.000 .665 7.66 .1914 .126

6 25 376 6.05* 6.000 9.0966 .665 6.05 .139 .151

6 26 Ill SOR 91.064 9.0310 .2131 5.01? .2?? .211

6 27 118 6.60* 0.03043 0.000 .281 4.60 .283 .249

6 25 114 4.31* 0.000 8.860 .393 6.31 .227 .221

6 20 lIlY? 6.91 9.060 8.1100 .113 4.093 .118 .171?

6 38 181 5.03* 6.6631 6.600 .113 5.92 .113 .126

11615 .0111.166 9SAS. YPECIP 131610 09*4 531.10TH 55011111 SSCI)Nl)

lAY 50)11. 0*17331 51 SOIl. ST 315)3314

WATER 4891.0 lATER ST

16. 104. 1'?. IN/fly IN. IN/DY Ill/DY
7 I 192 5.80* 0.000 9.068 .113 5.030 .004 .604

7 2 1113 5.60 6.600 0.0389? .666 5.71 .075, .415

7 1 114 5.61* 6.604? 0.0041 .154 5.63 .0356 .662

7 4 IRS 5.56* 0.1160 ti.o3416 .666 5.58 .1356 .636

7 5 186 5.52* 11.0434? 0.080 .156 5.52 .056 .2??

7 6 187 5.47* .560 '9.000 .554 5.47 .521 .21?

7 7 66 5.41 .3173? 0.0631 .020 5.45 .055 .189

7 11 199 5.46* 0.000 6.666 -.1509 5.44 -.816 .025

1 0 1Q31 5.51 0.1*4? 9.8130 .8731 5.47 .6343 .0413

7 II? 101 5.44* 6.660 0.0031 .110? 5.44 .4320 .1101

7 II 102 5.37 1.000 9.31310 -.088 5.42 -.036 0338

1 13 193 3.45* 0.660 11.066 -.069? 5.45 -.31831 -.050

7 13 304 5.57* 6.3100 6.686 -.6641 5.53 -.040 -.449
7 14 103 5.6? 0.oS%3 0.060 0.03643 5.SY 0.8310 .4211

155'7IL #41736 VAI.I1F wAS 11011 IPASIII1I7I)

tHIS DAY ROIl F'I'INI) flY 3Y59411?'IC
THE OAFS 1'1l'M OMO8I 'I 5S111931?EIITS

'ISOATIVE ST VAl.l3S I6?)1CATE 39

I
IikIlIflASIi Ill 5(111. 9477.Op FOR 77441 IMP

501 FNCOIINIEREO.
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T2A-5

lATE JIILIAN *845. r'EFCtP 2PQIG 2642 SMOOTH SMOOTH SECOIlO

rlp.Y $011 4ATR FT $011 FT $9OITh
*141823 APPLO hATER FT

-----------
11. IN. 214. IN/DY Ill, IN/DY 132/04

14 I 142 0.85 043042 43.04342 185 l4.84 .273 .UI0

4 2 251 20.67* 43.23043 43.4100 .1145 I8.S7 .213 .229
6 3 54 28.42! 43.8430 0.412243 .330 28.43 .24344 .280
0 4 2544 20.244 22.000 0.24043 .325 10.15 .327 .224

14 5 2446 9.83* 0.21458 8.4041 .325 0.44.1 -.266 .060
5 6 2447 0.524 .448 39120 -.246 I009 3.420 .4449

4, 7 2448 0.044. 0.43043 0.080 -2.447 40.9', -4.447 .43)
4, 2! ISO 42.30* .4440 8.84492 -.307 22.30 -.323)
4, 9 4622 23.84 43.508 0.4100 .2343 43.1) -.36) -.INI
6 III 4442 43.7) 8.708 0.41258 .235 43.08 .200 -.1l
6 II 202 I3.45 0.2300 8.0092 .735 43.48 .110 .241

6 22 243 23.24 0.0430 0.000 -. 2444 43.37 .422! .220

4, II 264 11.38 8.008 0.43448 .245 23.25 .430 .253

6 44 465 23.17* 0.0440 0.000 .265 13.11 .2)0 .245

4 IS 266 22.85 32.4300 8.000 .202) 12.91 .155 464
6 26 267 2.75. 8.432341 0.800 .2430 22.75 .228 .2148

4, Il 24,9 22.65 .2022 0.000 .2125 22.42 .257 .404

12 29 60 22.41* 0.4100 49.000 .485 22.47 .289 .230
4, 0 741 2.24 .050 0.2300 .276 22.28 .272 .220

6 22' Iii 22.09* 0.1043 0.800 .106 22.08 .294 .22)
62) 272 11.00* 0.0230 42.008 .296 11.89 .296 .404
4, 22 Ill 11.60* 0.0430 0.4300 .106 22.69 .296 .274
6 23 474 11.58* 8.63440 0.0041 .204, 22.50 .131 .131

4 24 4744 42.30 0.2400 0.0450 0.008 21.37 .065 .206
S 244 474 22.38* 0.4380 0.0430 0.1024 22.30 .222 .244

6 26 277 11.30 8.0430 0.800 .367 11.18 .744 .244
6 27 274 28.03* 0.000 0.000 .367 40.0.1 .367 .30)
12 28 470 18.57* 0.000 0.080 .367 8.57 .202 .202

14 29 480 20.20 .0.000 8.2388 .240 40.28 .226 .216
4 344 2147 40.234* 0.4100 8.000 .248 20.234 .240 .240

DATE JIIUAN IISAS. PRECTP P5I RAM SMOOTH SMOOTH SFCO14I)

DAY SOIL MATER ST SOIL ST SMOOTH

WATER 48010 WATFO FT

4 -----

224. IN. 171. 13l/13Y IN. IN/DY 114/DY

1 I 282 9.92* 8.000 0.000 .240 0.92 .225 .125
7 2 183 0.78 0.0238 8.100 .410214 9.70 .111 .111

7 3 204 0.40* 0.432392 0.008 .4396 0.68 7!04 .40)
7 4 285 0.440* 0.4308 0.0230 .439114 0.50 .4294 .006
1 44 284, 0.49* 8.4388 0.084) .410', 9.40 .004', .244

7 4 287 9.40* .5418 0.080 .504 0.442 .53? .224
7 7 459 O343 .170 8.000 -.030 9.11 .2315 .274
7 8 480 9.40* 0.100 0.4100 -.200 9.48 -.045
7 9 290 q541 0.080 0.000 61444 0.45 .826 .124
7 Il 494 944* 43.14342 0.000 .4366 9.44 .2)70 .1150

7 II Ill Q37 0.44430 0.0410 .103 0.30 .4391 .4102

7 42 403 '.27* 7.424124 0.080 .203 9.27 .2433 .41142

7 II 204 0.10* 0.4208 0.0430 .203 9.14 .44152 .4)70

7 24 2044 0.04 0.002! 22.0440 8.004) 0.24 0.8458 .1244

*140l1 441823 VALI1F WAS 140? '4E4S2IRED
THIS 364 lIlT #02020 14 AVEI3A(fl14J
THE DATA #23014 RFARFST 'IFASIIRE'IN7IT$

IEOATIV6 ST IALIIES llDfCAT5 1414

IMCREAE 122 SOIL '4612411 FOIl 144*1 DAY

802 Efla)IN1tEEO.
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T3A-3
13*18 JUL!AM MEAS. PRECID 10610 RAIl SMOOTH SMOOTH 5800W?)

DAY SOIL WATER El SOIL El W)UTH
APOtO WATER Or----------

IN. IN. IN. IN/DY IN. 114/DY IN/DY
6 152 13.25 6.4130 6.400 0.104 2.86 -.646 -.627
6 2 153 13.25* 4.1340 71.11430 41.400 3.25 .4346 -.364
4 3 151 13.24 13.7100 4.004 .101 3.10 .11? .111
6 4 155 33.05* 0.43410 0.000 .167 13.49 .161 .126
6 5 156 12.02* 0.0045 0.400 .187 2.92 .1109 .244
6 6 IS? 2.75 .41W 0.1300 .4433 2.82 .471 .315
6 7 ISA 12.70* 0.400 3.600 -.037 12.70 -.431 .320
6 9 ISO 12.43* .540 0.1100 .543 2.82 .524 .178
8 71 tAll 12.34 4.000 0.8710 4343 12.84 .044 .224
6 10 14? 12.83 4.13334 0.0710 .1441 12.10 .143 .7376
4 II 62 12.60* 0.4443 0.001) .1414 32.69 .1180 .441
4 12 63 12.55 4.440 0.1100 .1140 12.61 .490 .1390
6 1.3 16.4 2.50 0.000 41.400 .1741 12.52 .100 .117
6 14 165 12.42+ o.00a 4.O410 .174 2.42 .167! .137
6 5 64 12.25 4.73110 0.11410 .1441 2.26 .150 .149
IS 14 167 12.11* 4.400 0.000 .144 12.11 .137 .173
6 Ii 443 11.07 .140 4.000 .230 11.01 .233 .17?
6 8 lAO 11.84* 73.0730 41,77341 .1341 11.84 .143 .24
4 *9 174 11.71 .0314 4.008 .250 11.74 .231 .381
6 20 Ill 11.54* 0.0941 71.100 .1713 11.54 .170 .192
3 2? 172 11.37* 11.4011 41.0410 .110 11.37 .170 .1743
6 22 373 3.1.20* 11.401) 0.001) .170 1.20 .170 .144
6 23 *74 11.01* 0.4710 4.1100 .310 11.03 .105 .105
624 15 30.06 41.3401) 0.400 -.1125 30.93 .040 7373
6 25 175 10.09* 0.000 4.1100 -.425 10.80 .7373 .894
6 21, 377 0.0? 0.1300 4.0410 .270 10.91 .172 .172
0 2? 3731 10.64* 0.71730 0.8110 .270 10.64 .270 .223
6 29 310 34.37* 4.100 41.4334 .277* 30.37 .227 .227
6 29 .100 10.10 0.4100 0.7104 .340 10.14 .393 .1153
6 30 lOt 0.04* 0.71110 4.0(30 .3443 9.04 .3443 .344

OAtE JIILIAM WEAS. PDECTP 10610 RAM SMOOTH SMOOTH SECOND
DAY SOIL WATER El SOIL El SWOON

4*1736 APOLD MATER ST__________________________________
IN. PS. I'?. Ill/DY IN. Ill/DY IN/DY

7 I 52 9.42' 4.400 0.4071 .340 9.62 .121 .323
7 2 1153 0.64 0.13730 0.0730 .044 9.70 .143 .3711
7 1 94 0.64* 4.3304 4.000 ;444 9.7375 .4304 75073

7 4 315 0.53* 0.7144! 0.000 .1194 9.5? .4334 .0314
7 5 154 0.41* 6.71014 0.047? .404 9.43 .084 .239
7 6 1157 0.34* .5730 4.04 544 9.34 .548 .2)9
7 7 lOS 0.24 .070 01)7!0 015 9.30 .04? .214
7 9 1150 0.20* 0.406 71.061) -.025 9.29 .012 .1147
7 0 300 9.31 11.4730 0.4130 .4315 0.21 .048 .7319
1 0 tO? 0.23* 31.300 73.440 .71345 0.21 .1351 .7344
7 II 392 0.14 0.300 0.000 0.1071 9.11 .029 .442
1 32 103 3.14* 6.7100 9.4430 0.4110 9.14 4.000
1 31 104 0.14* '4440 4.100 0.1104 0.34 0.6730 71.'411
7 14 193 0.14 0.7344 0.109 71.0041 9.14 0.7140 0.0043-------- --------- - ---------
801L WATER VALIIE MAO NOT 44AS'lRFD
TH1S DAY AlIT 00103) 331 AVENAIilNO
TIlE 3416 0110W 1173441051 40573108581410

08061110 El vAL43s 3371)ICATE AR
I'1009A30 IN SOIL 64110 FOR 14AT DAY

001 0130010118000.
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T3-4
/U)PY.13A4

DATE .JIILIAN MESS. PQECIP 191110 RAN SMOOTH 5*30Th 56012410

DAY SDIL SArER ST SOIL El SM1V)Th

SlAT APPID SlATE)) ST
-------------_-------------

IN. TN. IN. IN/DY IN. IN/DY 171/DY

4 9 90 19.10 l4.Ql00 %10 -.179 6.28 999 .150
4 13 17141 16.34 6.090 0.7199 .3541 16.19 .950 .7R
4 II 1Q11 6.0! 13.990 0.7100 ..939 16.14 .031 .920
4 12 1Q12 15.94+ 1!. 904! II. 1100 -.1371 6.94 -.4)63 .452
4 13 1Q13 16.07 13.600 9.600 -.139 16.113 .123 .634
4 14 1Q14 14.713 .910 0.090 .5411 5.771 .4347 .186
4 Ic 799 15.61 9.600 0.6410 -.206 15.94 .141 .7)4
4 II, 194 75.90 0.7*! 13.991! .290 15.00 .759 .240
4 7 1Q17 75.16 9.7410 9.104! .5413 15.65 .447 .226
4 IN lEO 5.72 9.990 71.9410 .6114! 5.24! .77)30 .159
4 70 1)19 14.52 '!.209 9990 -.709 15.12 -.950 -.611
42)1 110 15.52 0.990 9.000 .159 15.11 -.296 -.1174
477 III 75.37 0.291, 9.000 -.930 5.43 .287 .4144
4 72 12 15.40 .1394 73.990 .144 45.34 .181 .135
423 Ill 15.26 9.900 .10)1 .369 15.10 .157 .342
4 24 114 14.09 .0)9 I909 -.4720 15.93 .708 .582
4 25 IS 4.33 .7139 0.7104 .795 14.33 1.197 .7118

4 25 116 13.17* 9.,90 9.990 .755 13.17 .229 .33)
4 27 II? 11.40 71.911)4 6.9410 -2.079 12.95 -.425 -.388
4 20 110 14.21 9.199 9.200 -.114! 3.31 -.066 -.434
4 20 110 14.44 0.904! 9.309 .1511 4.33 .903 -.227
4 39 12)1 I'.29 0.090 .269 4.25 .797 .172

OAfS JtILIAN NESS. 039019 711970 966 SMOOTH 59)0TH 5001)87)

157 SOIl. WAfER ST SOIL ST 5453019
WATER AP9113 141511 01

18. 174 171. IN/flY 114. 19/131 IN/Ill
5 I 121 4.92 3.100 9.109 .170 4.95 .235 .224
5 2 722 1.55 0.999 9.990 .775 3.02 .246 .234
5 3 23 13.58* 9.2410 7.5410 .215 I 3.55 .233 .222
5 4 174 3.39 9.,190 9.990 .1513 3.34 .102
5 5 25 13.15* 9.999 9.790 .1543 13.15 .150 .25)
5 6 126 3.99. .260 0.909 .419 13.99 .410 .23/
5 7 127 72.95* 0.690 9.390 .159 12.85 .156 .217
5 41 128 72.713* 0.290 9.999 .1544 12.76 .1541 .1541

5 0 20 72.55* 9.9110 0.694! .1544 12.55 .35.4
5 70 330 72.49+ 7.9110 9.199 .159 72.49 .150 .1414

S II 3! 37.15* .090 0.1390 .l"12 72.25 .1313 .1471

5 72 32 12.11 .259 9.13114! .70/I 72.24 .317 .7)4
5 3 Ill 12.10 9.099 0.199 .466 12.12 .4I43 .737
5 Ia 774 11.70 .159 41909 -.1146 12.15 .283 .972
5 5 35 12.22. 9.1190 0.900 -.134) 12.23 -.1393 .1)95

5 75 30 2.55 .974! 0.9044 .576 12.23 .914/ .716
S Il 37 11.91 9.13439 91)19 -.74' 12.17 .2153 .194
5 IN 710 12.91 .974! 9.71410 . 331 II 1'I .203 .256
5 79 30 11.71* ."5 9.'99 .345 77.71 .332 .251
5 20 14)1 11.51 7.19(7 11.9(144 .22(4 7.5'. .23 .2343

5 2) 141 11.21 9.999 7.390 .7/4 11.3.1 .15.) .147

5 22 142 11.16 0.1190 71.6'S! .14(17 11.14 .618 .7412

5 23 141 11.91 9.9754 0.2941 .1715 11.74 .4147 .

5 24 744 I?.:". 7W74 71)m41 .'IS 11.1.1 .717141

5 25 45 0.4)5 3.09 '.'lS 70.'' -.9)8 -.44
5 26 46 11.11* ').!" 71. '! -.'45 11.11 -.123 -.114
5 77 747 7.95 7.9454 1.71317 -.2114) 7.74 -.2472 -.355
5 734 48 II. 17* 11.9451 9.1)17)1 -.2419 11.11 -.1/41 -.144
529 40 11.41 11.17751 14.'190 -1./56 2.141 -1.7841 .728
5 30 750 71.24* '.990 7.763 5.4)3 3.36 5.4)3 7.407
5 3! 75! 13.11* 4,'103 9990 -1.756 15.11 -1.133 .754
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T3A-4

IIAtS JIILIAM M5AS PI3EC?P 1033(0 DM1 MU1JI}I 3*13)311 IOC(16I)

DAY SOIL 34331033 ST soiL sr 6311?
6434433 A33PI3) (141133

----------------------------------------- ----------------------

P3. (jc. 51. in/nY 151. uvoi u,c1y

6 3 11(2 (6.346 4.730 8.3114 . ('133 36.24 -.53 I -.4/1
4 2 (1(3 333.74. 0.4 0144) I(344 36.14 .223? .4(4

F. 3 354 ?S.M 4.11(434 4.310 4/S(1 (4.44 .34(4 .346

6 4 (55 14.21* (49330 4140(4 .46(4 36.214 .4644 .3.3?

1, 6 364 (5.74* 6.01444 4.410 .463 I574 .211 .3434

6 33 151 .36.24 .4444 434340 .343 35.53 .402 .349

6 7 15(4 (557* 0.300 (4.3310 -.2141 35.5? -.28/ .31)

6 8 150 11(.3(5* .5434 .93434 .753 35.45 .422 .455

6 0 (60 36.34 9.3460 8.43334 .223? 359I .033 .231

4 (0 143 (5.9? 9!044 9.10'! .365 I5.14 .383 .933?

4 II 362 (6.14* '5.01444 4.604) .364 35.74 .42? .30?

6 13 363 15.50 4.141%! 0.3190 -.35(4 35.73 .3142 .362

6 (3 (64 (6.94 (4.460 o.000 .279 (5.6! .397 .328

'S 14 3633 35.87* 4.360 33.03444 .273 I5.4! .225

4 35 366 35.30 14.400 0.44)4) .335 15.35 .184? .3342

4 34 347 (5.17* 4.030 0.9043 .335 15.11 .342 .300

5 Ii 368 (5.01 .308 4.100 .265 (5.42 .2433 .345

33 38 (40 14.149* 6.003! 34.313'! .355 (4.339 .1334 .334

6 39 (10 (4.72 .0340 33.140 .7443 14.7? .251 .2344

6 20 373 34.54* 6.144%! 14.000 .3118 3453 .388 .2??

332? (72 14.34. 0.31%! 6.48,7? .3433 34.34 .388 .388

4 22 (73 (4.34* 34.3(3313 38.3400 .3348 (4.36 .348 .3330

523 (74 (3.97* 33.1306 4.1310 .31(9 (3.01 .364 .3334

424 315 (3.144 6.3860 4.160 .334 13R33 .340 .348

3325 (76 (3.336. 4.040 43(4(4 .336 33.66 .13'S -.324

626 (77 33.55. 0.160 9.060 .335 33.55 .116 .06
527 (133 1.41* 0.4403! 33.3300 .336 33.41 .334 .114

33 233 1/0 33.32 0.060 0.000 .3(4 3.32 .322 .322

'420 3330 33.26 34.31%! 4.0130 .313 33.3) .3233 .324?

8 .133 3333 (3.17* (4.0310 0.034'! .333 3331 .333 .326

31411 33411633 8145. PPOC!P 31233(0 433(4 1*30133 3*3011? 31/ClINt)

DAY 5'IL 0*144312 ST 53)11 11 64(10311

9614433 APPLI) 441338 51

(7 ----- ------------*---------------------------------------- * -------------------------
------------- -

ill. 543. 134. Ill/flY 13?. 543/flY 3?/3)y

7 I 31(2 32.91* 0.333134 6.37044 .333 ?2.3 .115 .334

7 2 31(3 32.80 33.0033 8.460 .1(442 32.87 .4399

7 3 384 (2.72* (4.3408 8.3440 .41(2 '2.72 .4(43

7 4 33(5 12.64* 33.3160 4.410 .1332 (2.64 683 .44342

7 4. 3(46 (2.56* 0.6140 9.3644 .342 32.55 .0332 .22"

7 6 3337 32.47* .5330 3.190 .5(42 (2.47 .523 .333

7 7 39(4 (2.30 .1170 9.0(40 -.425 32.45 .1434 .372

7 33 ((30 (2.49* 9.004? 0.04414 -.1305 32.49 -.0434 .3303

7 9 (044 (.4.9 37.4100 34.0140 .3370 32.53 .335 .3412

7 33 39! 32.63* (4.0410 0.300 .0/(1 1351 .06? .343

7 3? 1312 (2.44 3.060 4.1(3344 .143 32.44 .1452 .3,2

7 32 (03 (34(4* 1'5119 . "!"40 .3143 (2.41 443 3730

7 33 (94 3/)34* 4.400 4.93(4 .1443 32.35 .22 .4432

7 (4 396 32.3? 1.11340 3.14(36 33.1433! 32.31 33.141344 .0??

33t)(L
AAT1SR 8333,3344 WAS 3301 '43lI(44I1

13115 3)331 3111 003(4(31 AY441lA031(J

13333 3*16 333104 14041(3313 4041,,?F5prr$

1(4/141(84 33.1 V 43,331/s 33l3feArF A??
INC530A1 339 :3303. (lAT13 F1R 11541 41*34

440? 3333C0?IN19II3).
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Logarithmic Model Results
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JATE JIJLIA8 AWAILAE COEFFYCIENT PREDICTED '!EASUPED FT CUMULATIVE CUMULATIVE
DAY ACER KA FT FT RATI PREDICTED MEASUPED

CM MM/DY MM/DY CM
4 09 15.04 1.300 4.1.0 3.12 .76 .4; .3;
4 II 80 14.48 .998 2.60 3.86 .48 .67 .71
4 II III 14.41 .900 3.15 3.0.2 .36 90 .81
4 2 142 13.87 .950 3.97 .64 16 .38 .57
4 3 143 14.15 08 3.21 6.38 1.96 .74 .51
4 4 14 14.23 008 3.75 7.30 .97 2.28 2.24
4 15 45 4.35 091 4.75 8.74 1.54 2.55 3.12
4 5 146 14.30 000 459 5.26 1.18 3.34 .3.64
4 17 .117 13.07 050 4.12 5.37 1.46 3.44 4.23
4 IM 138 2.78 .050 5.31 4.24 .90 3.97 4.65
4 l' 110 12.55 .960 2.96 -2.44 -.52 4.27 4.414 21 III 2.71 .9614 5.91 .03 .4! 4.86 4.41
4 21 III 13.52 .970 5.87 1.17 .20 5.45 4.53

22 112 13.49 .970 3.57 4.62 .29 '5.81 4.90
4 23 113 13.31 .973 5.53 2.26 .41 6.36 5.224 24 14 13.10 .970 7.37 2.95 .40 1.14 5.51
4 25 115 2.83 .960 3.78 3.25 .37 7.7 5.34
4 26 16 2.93 3.48 3.42 .57 1.82 6.14

27 117 12.28 .090 3.54 4.22 .19 3.17 6.56
4 29 119 13.12 .950 4.91 4.46 .33 8.67 6.97

2Q 10 11.89 .950 4.25 4.52 .46 7.42
4 34 20 11.61 .940 6.14 3.61 .69 .7I 7.75
'5 I 121 11.28 .945 7.62 4.42 .95 11.47 3.23
'5 2 22 8.54 .030 6.77 5.13 .76 11.19 5.74
5 3 23 11.20 .025 4.66 4.58 I.5 11.61 9.23
'5 4 24 0.73 01' 4.74 l.54 2.22 2.30 0.25

'5 25 9.35 080 2.47 11.71 4.74 12.33 H.4'5
'5 '5 125 0.18 .800 3.73 11.20 3.80 12.71 12.57
'5 7 127 5.57 .558 5.35 4.57 .35 13.24 13.83
'5 5 129 0.64 .151 4.37 2.36 .54 11.69 13.27
5 9 I2 1.41 .571 4.40 1.53 .38 3.12 13.43
S II 31 5.16 571 4.71 .36 .48 13.50 13.47
S II 131 0.13 .870 4.08 4.34 .86 15.81 13.90
5 12 32 8.31 .870 4.52 4.27 .94 5.35 14.33
'5 3 133 5.49 .871 2.62 6.76 2.59 3.71 15.41
'5 14 134 8.46 .875 1.25 2.52 2.48 15.54 15.27
5 IS 135 5.28 .870 4.29 2.77 .65 16.27 15.55
5 IS 136 0.88 .860 4.18 1.70 .41 16.60 15.72
5 17 137 3.88 .860 3.42 3.35 .93 17,03 16.45
S II 135 7.80 .860 2.73 6.18 2.23 17.34 16.66
'5 10 39 7.29 .8413 3.78 6.43 .71 17.68 17.38
5 21 1414 6.63 .820 5.87 12.62 2.15 3.27 13.57
5 21 141 6.28 .310 5.3 9.30 1.36 4.95 19.50
5 22 42 6.23 .8.10 4.16 7.fl 1.73 19.36 20.21
5 23 143 6.35 .810 3.95 -2.26 -.57 9.76 9.98
5 24 44 6.65 .820 3.49 -1.22 -.35 23.11 19.36
5 25 145 6.91 .030 .ó2 -.43 -.39 21.57 19.81
5 26 146 6.71 .820 4.16 -1.24 -.30 21.00 19.69
5 27 47 6.76 .330 4.55 5.72 1.18 21.47 20.26
5 25 48 7.27 540 4.29 1.38 .44 21.91 20.45
5 29 140 5.49 .870 4.82 -.43 -.09 22.35 20.41
5 30 150 0.68 .980 5.13 -7.14 -1.39 22.50 9.60
5 31 151 18.90 .030 5.18 -1.19 -.21 23.41 19.58
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W 1-3

DATE JULEA4 AVAILA9LE COEFrCrEiT PREOCTED MEASURED El CUMULATr/E CIJMULATLVE

DAY #ATER KA El El RATIO PREDICTED MEASURED

CM MM/DY 3M/Q CM CM

6 1 152 10.62 .020 5.11 7.49 1.23 24.42 20.33

5 2 153 10.81 .QlO 6.35 9.79 1.28 24.71 2l.21

6 3 l54 9.54 .380 5.5! 28.88 5.24 25.26 24.10
5 4 155 798 .850 3.34 24.21 7.25 25.50 26.52

6 5 155 .830 4.06 22.05 5.43 26.10 28.73

S 5 57 5.96 .838 3.09 -7.42 -2.48 25.31 27.98

6 7 59 3.89 .86 1.34 1.32 .Q 26.44 29.12

S S 150 18.27 .020 2.02 -.14 -.03 25.74 28.11

5 0 150 1.50 .940 5.42 974 1.51 27.23 28.98

6 0 161 12.02 .050 5.10 .02 .20 27.7° 29.08

6 1.1 162 11.56 .040 5.21 3.61 .69 28.31 20.44

o 12 163 11.28 .940 5.68 3.48 .62 29.87 20.79

6 13 154 8.03 .930 5.31 4.24 .9 20.40 30.22

5 14 165 10.52 .920 5.67 3.18 .57 29.97 30.50

5 IS 66 18.01 .910 5.49 2.38 .32 33.52 38.30

6 16 167 9.81 .910 3.90 .46 .12 31.81 30.95

6 17 69 0.99 .910 5.I4 -.25 -.05 31.53 30.32

5 13 60 10.14 .910 2.15 1.30 .70 31.74 30.97

6 19 178 11.14 .918 5.30 3.30 .52 32.32 31.27

S 23 171 9.91 .010 4.44 457 1.83 32.77 31.73

5 21 72 0.43 .980 3.79 4.67 1.23 33.15 32.20

5 22 73 307 .890 3.23 4.39 .36 33.47 32.64

6 23 174 8.49 .870 4.77 334 .01 33.05 33.42

6 24 175 9.1 .373 5.28 4.01 .77 34.47 33.42

5 25 176 7.93 .860 4.83 5.36 1.13 34.95 33.97

5 26 177 7.20 .840 8.73 8.23 .94 35.32 34.79

5 27 170 6.48 .820 5.38 9.30 1.73 36.36 35.72

5 28 179 5.34 .788 433 8.38 1.94 35.79 36.56

6 29 188 4.50 .748 4.85 5.51 1.14 37.23 37.11

6 34 181 3.97 .710 4.12 3.53 .36 37.69 37.46

I 92 3.5° .7'0 4.01 2.49 .52 38.00 37.71

7 2 83 3.45 .600 3.58 2.36 .64 3R.46 37.05

7 3 194 3.28 .670 4.11 2.2° .56 39.87 33.18

7 3 195 2.08 .550 3.97 2.24 .56 30.27 38.40

7 5 96 2.77 .640 1.34 5.99 3.26 39.45 39.08

7 5 137 2.54 .620 .73 5.54 7.73 39.52 39.56
7 7 198 2.47 .620 2.77 4.72 .70 30.38 40.43

7 9 189 2.52 .628 2.51 .56 .22 43.45 44.49

7 0 100 2.57 .620 3.89 .71 .23 40.35 40.16

7 0 141 2.47 .628 3.02 1.14 .38 44.66 44.28
7 II 102 2.32 .600 1.99 .79 .40 44.86 40.35

7 12 193 2.24 .600 2.41 .36 .15 41.10 40.39

7 13 04 2.24 .600 2.39 -.03 -.41 41.34 40.39
.945 CP SECONDS EXECUTION TIME.
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Wi -4

14

DATE JULIMI AVAILABLE COEFFICIENT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE

DAY 6ATER KA Er ET RATIO PREDICTE' MEASURED

CM MN/DY MM/DY CM CM

4 0 09 14.45 .090 4.06 .9.1 .22 .41 .00

4 0 100 14.34 .990 2.60 1.73 .57 .67 .26

4 II 41 14.24 .000 3.14 1.45 45 .98 .41

4 12 42 13.91 .980 3.97 .15 .44 .38 .42

4 13 03 3.0! .080 3.20 5.59 1.78 1.74 .99

4 14 104 14.22 .090 3.75 3.?? 1.36 2.07 1.50

4 15 I45 14.30 .900 4.78 7.47 .56 2.55 2.25

4 IS lOS 4.98 1.000 4.94 4.34 .88 3. 29
4 17 107 14.57 .990 4.46 5.94 .1.46 3.43 3.23

4 13 lOB 13.51 .070 5.37 3.73 .69 3.99
4 10 109 13.20 .970 2.99 -2.46 -.82 4.20 3.41

4 2 hO 13.45 .971 5.09 -.13 -.02 4.89 3.39

4 21 III 14.24 .000 5.94 2.0] .34 5.48 3.50

4 22 112 14.32 900 3.62 6.02 1.66 5.84 4.20

4 23 13 13.9? .980 5.59 4.0! .72 .54O

4 24 14 13.51 .970 7.42 3.56 .49 7.14 4.96

4 25 115 13.15 070 3.80 3.18 .34 7.52 5.28

4 26 IS 12.02 .068 3.50 .1.88 .54 7.87 5.47

4 27 117 2.57 .050 3.57 4.88 1.37 3.23 5.96

4 29 118 12.67 .068 4.97 4.93 .99 8.73 5.45

4 20 110 12.62 .060 4.34 6.43 1.48 0.16 7.89

4 30 120 2.34 .958 6.22 4.19 .57 0.75 7.51

5 1 2? 1.98 .950 7.7! 5.49 .71 M.5S 8.46

5 2 122 11.35 .040 6.85 6.12 .89 11.24 9.57

5 3 123 10.60 .920 47Ø 9.94 1.25 11.71 9.27

S 4 124 10.03 .l0 4.77 10.13 2.12 12.19 0.28

5 5 125 0.57 2.49 11.10 4.46 2.43 11.39

5 6 126 0.20 .390 .3.75 10.49 2.sO 12.31 2.44

5 7 127 .890 5.37 5.03 .94 13.35 2.94

5 3 128 9.71 .880 4.37 2.32 .65 3.78 3.22

5 9 129 943 .370 4.40 3.35 .76 14.22 3.55

5 18 30 3.15 .870 4.7.1 4.42 .94 14.oQ 14.08

5 II 131 7.71 .350 4.02 9.38 2.46 15.19 4.90

5 12 132 7.10 .840 4.34 8.59 1.98 15.53 5.35

S 13 133 6.70 .820 2.47 6.86 2.78 15.70 16.53

5 14 134 6.65 .320 1.19 -.53 -.45 15.90 15.48

5 15 135 5.05 .330 4jo -1.55 -.38 16.31 15.33

5 IS 136 7.23 .840 4.06 -1.50 -.37 15.71 15.18

5 17 137 7.54 .850 3.36 1.75 .52 17.05 16.35

5 18 38 7.44 .950 2.69 4.78 1.78 17.32 6.33

5 19 139 6.05 .938 3.74 4.37 1.17 17.6° 17.27

5 28 140 5.50 .320 5.84 12.70 2.17 18.27 9.54

5 2! 141 6.52 .320 6.90 8.39 1.29 13.95 19.42

5 22 142 7.00 .830 4.29 7.34 .1.7.1 10.39 20.15

5 23 143 7.5! .350 4.13 -3.8° -.94 19.31 0.77

5 24 144 7.09 .860 3.66 -1.63 -.45 23.17 19.5!

5 25 .145 3.17 .870 4.82 .97 .20 20.65 19.70

5 26 46 7.09 .860 4.35 T.? .44 21.09

5 27 147 7.69 .330 5.01 11.15 2.23 21.59 21.;)?

5 28 148 7.6l .830 4.34 9.53 2.20 22.32 21.95

5 29 149 7.82 .860 4.72 8.59 1.82 22.50 22.32

5 30 ISO 7.09 .860 4.90 -3.18 -.65 22.90 22.50

5 31 15.1 3.28 .870 4.84 -3.94 -.31 23.47 22.1?
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W1-4

DATE JULIAN AVAILABLE COEFFICt4T POEDICTED 'IEAStJRED ET CUMULATIVE CUMULATIVE
DAY .IATER A Er ST RATIO PREDICTED MEASURED

CM MM/DY CM CM
6 152 8.76 .880 54 -4.35 -.33 24.05 21.62
5 2 15.3 9.10 .800 6.72 -3.51 -.52 24.73 21.27
6 3 154 9.64 5. 11.33 2.20 25.29 22.41
5 4 155 0.80 .910 3.51 11.48 3.27 25.64 23.55
5 5 .156 0.13 .010 4.45 13.27 3.14 25.22 24.95
5 6 157 0.53 .920 3.42 -1.50 -.44 26.43 24.30
5 7 .158 11.07 .930 .1.44 3.66 2.54 26.57 25.17
6 3 759 11.68 040 3.01 2.71 .72 25.28 25.38
S 4 60 H.93 .950 5.46 5.92 1.08 27.42 25.97
5 10 161 11.80 .950 5.08 3.12 .51 27.93 26.23
.5 II 162 1.1.27 .940 5.18 3.9! .75 20.45 26.67
5 12 63 10.99 .030 5.57 3.71 .67 29.00 27.ô4
5 13 164 10.64 .920 5.28 4.52 .36 23.53 27.50
6 14 165 10.18 .010 5.53 4.19 .74 33.10 27.92
6 IS 164 054 030 5.43 2.74 .43 30.74 23.19
s IS 67 0.37 .000 394 1.73 .49 31.13 28.38
S I? 168 9.34 900 57 10.11 .99 31.64 29.39
5 18 69 0.31 .800 2.10 11.39 5.56 31.35 30.58
6 19 70 9.14 5.66 2.57 2.24 32.42 31.85
6 20 171 8.78 .080 4.31 5.31 1.23 32.85 32.38
5 21 172 8.25 .370 3.67 5.13 1.41 33.21 32.90
6 22 173 7.74 .860 3.11 4.50 1.48 33.52 33.36
6 22 174 7.21 .840 4.53 3.40 .74 33.03 33.70
5 24 75 6.38 .330 2.8.7 .58 34.48 33.99
5 25 176 6.72 .330 4.65 4.14 .iO 34.95 34.40
5 26 177 6.37 .310 8.43 7.24 .86 35.70 35.12
5 27 I 79 5.53 .790 5. IS 8.94 1.73 35.3.1 36.22
5 28 70 4.54 .740 4.14 8.69 2.10 36.72 36.39
6 2° 180 3.58 .700 4.58 6.45 1.41 37.13 37.53
S 30 lOT 3.02 .660 370 4.72 1.25 31.56 38.20
7 I 82 2.61 .630 3.60 3.51 .78 37.92 38.35
7 2 03 2.25 .40 3.2! 2.77 .36 34.24 38.63

7 3 144 .97 .573 3.54 2.29 .65 33.59 38.06
7 4 35 1.77 .550 3.33 2.23 .67 38.92 39.26
7 5 186 .1.57 .530 1.51 6.17 4.09 32.27 39.68
1 6 737 .1.36 .500 .53 5.60 11.38 39.73 40.34
7 7 1d8 1.19 .470 2.77 6.55 3.70 39.34 41.40
1 8 189 1.03 .440 1.30 2.54 1.41 3.52 41.25
7 0 190 .86 .410 2.02 2.13 1.05 39.72 41.46
7 14 191 .60 .350 1.70 7.93 1.74 39.39 41.66
7 II 192 .40 .280 .2 1.14 1.24 30.39 41.77
7 2 193 .27 .220 .90 .66 .73 40.08 41.34
7 13 194 .27 .220 .39 05 .06 4.l7 41.34
.947 CP SECOMOS EXECTJTIOM TIME.
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T1-3

<T1 3

DATE JIJLIMI AVAILABLE COEFFICIENT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY WATER KA Er ET OATI3 PREDICTED MEASURED

CM MU/DY MU/DY CM CM

4 9 99 14.18 .988 4.05 2.03 .50 .41 .20
4 10 100 13.95 .980 2.58 2.21 .8'S .66 .42

4 II 101 13.77 .980 3.12 1.40 .45 .98 .56

4 12 332 13.52 .970 3.95 1.70 .43 1.31 .73
4 33 103 3.52 .970 3.13 .37 .43 .69
4 34 04 13.24 .970 3.69 2.41 .65 2.06 3.11

4 IS lOS 13.11 .770 4.65 1.47 .32 2.52 1.25
4 IS 3236 12.83 .960 4.79 1.42 .30 3.00 1.40
4 31 1237 12.33 .960 3.95 8.64 2.19 3.40 2.27
4 tO lOB 12.70 .760 5.30 6.99 1.32 3.93 2.96
4 30 309 13.24 07Ø 3.30 4.39 1.46 4.23 3.40
4 20 110 .33.75 .980 6.01 -3.36 -.54 4.33 3.232

4 2! 11.1 34.38 .000 5.95 -1.12 -.19 5.42 2.9!

4 22 112 34.39 .993 3.62 3.98 .55 5.79 3.30
4 23 113 4.08 .998 5.60 3.20 .57 6.34 3.42

4 24 114 33.88 .980 7.46 2.74 .37 7.00 370
4 25 115 33.47 .070 3.82 3.33 .97 7.47
4 26 116 33.37 .970 3.53 3.30 .03 7.32 4.36
4 27 Ill 32.89 .958 3.59 4.32 1.20 9.13 4.70
4 28 H8 2.55 .oso 4.96 3.56 .72 3.68 5.35
4 29 110 32.07 050 4.29 3.73 .46 9.11 5.52
4 30 120 33.32 .950 6.36 3.30 .54 9.72 5.35
5 323 11.43 .940 7.64 4.60 .60 123.49 6.31
5 2 322 11.08 .0323 6.83 5.46 .80 11.17 6.05
5 3 23 18.44 .920 459 5.79 .28 11.64 7.5
5 4 24 0.33 .9.30 4.75 5.23 .323 2.33 7.77
5 5 325 9.20 .3923 2.47 6.60 2.67 32.36 4.63
5 6 326 9.39 .980 3.73 6.223 3.67 32.73 0.25

5 7 327 9.49 .870 5.29 6.20 1.17 33.26 0.47

5 3 29 3.238 .860 4.323 4.31 .93 33.69 33.24

5 0 120 7.63 .350 4.30 4.0.3 .93 14.12 31.63

5 3 330 7.29 .840 4.58 3.23 .7! 34.59 11.00

S II 331 6.39 .830 3.93 4.57 1.17 4.37 33.46

5 12 332 6.71 .820 4.28 3.66 .86 35.40 1.32

5 33 133 6.58 .320 2.46 3.43 3.30 15.64 12.17
5 14 134 6.46 .328 .i.H 23.38 o.Oo 35.75 12.17

5 35 335 5.74 .330 4.17 -.76 -.39 35.37 2.09
5 IS 336 6.96 .830 4.02 7.14 3.78 16.57 2.30
5 37 137 7.32 .340 3.32 9.97 2.70 35.90 33.70

5 IS 338 5.76 .830 2.53 0.36 3.75 37.36 34.69
5 19 139 6.63 .820 3.69 16.35 4.30 37.53 16.30
5 20 340 6.66 .820 5.88 35.62 2.66 13.12 7.96

5 2) .34.3 6.63 .820 6.93 35.42 2.23 33.8) 9.41

5 22 342 6.46 .321 4.20 .33 .19 39.23 3049
5 23 43 S.35 .8.30 3.95 .233 .01 39.63 39.49

5 24 344 5.43 .820 3.46 .03 .0) 39.97 9.49
5 25 45 645 .820 4.54 .28 .86 23.43 9.52
5 26 346 6.35 .8.30 4.30 -.323 -.02 23.34 9.53

5 27 47 5.30 .830 4.76 -3.07 -.64 21.3) 19.20
5 23 48 5.5.3 .820 4.17 -7.06 -3.69 2! .73 18.50
5 2° 149 7.27 .840 4.64 25.76 5.55 22.20 23.07
5 30 350 8.44 .871 4.96 25.22 5.08 22.69 23.60
5 33 15i 9.94 .9323 5.07 27.79 5.48 23.20 26.37
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T1-3

DATE ,.JULIAM AVAILABLE CDEFFICIENT PREDICTED AEASURED ET UU1JLATIVE CUMULATIVE
DAY 8ATER KA ET ET RATI3 PREDICTED MEASURED

CM MM/DY MM/DY CM CM
S I 152 11.00 .930 6.15 -3.07 -.50 23.31 26..7
6 2 153 11.28 .940 7.05 2.11 .30 24.52 26.28
6 3 154 11.88 .930 5.82 6.12 .15 25.10 26.89
o 4 155 11.2.7 .020 3.55 6.17 1.71 25.46 27.51
6 5 156 0.43 .000 4.38 7.62 1.74 25.80 28.26
6 6 57 0.05 .390 3.31 3.30 .1.00 26.22 28.59
.5 7 53 9.10 .390 1.38 5.74 4.16 26.36 29.16
.5 1 ISO 9.56 .900 2.87 1.68 .59 26.65 29.33
6 Q 160 0.8! .9.10 5.22 3.10 .59 27.17 29.546 II ISJ 9.96 .910 4.88 -1.19 -.24 27.66 29.52
6 II .162 11.01 .910 5.04 10.92 2.17 23.16 30.61
6 2 163 10.16 .910 5.47 11.61 2.12 28.7! 31.78
0 13 .164 10.19 .010 5.23 13.16 2.52 22.23 33.)9
6 14 .165 10.04 .910 5.6% 2.46 .44 29.70 33.34
6 15 166 0.73 .900 6.45 2.79 .43 3.44 33.62
6 I'S 167 0.45 .900 3.95 3.45 .37 31.83 33.96
5 17 168 9.20 .890 5.85 3.68 .73 31.34 34.33
6 II 69 8.05 .890 2.18 5.13 2.47 31.55 34.34
6 19 170 8.59 ..aoo 557 5.51 .09 32.11 35.39
6 20 Ill 8. II .870 4.23 6.35 1.50 32.53 36.33
0 21 72 7.50 .850 3.53 6.10 1.70 32.88 36.64
.5 22 173 .5.89 .830 3.02 5.38 1.78 33.10 37.18
o 23 174 6.28 .811 4.42 3.94 .30 33.63 37.57
.5 24 175 5.90 .300 4.79 2.05 .62 34.11 37.87
5 25 76 5.72 .700 4.45 3.99 .37 34.55 38.25
6 26 177 5.39 .780 8.17 6.71 .33 35.36 38.93
6 27 179 4.73 .750 4.94 7.75 .57 35.85 39.70
.5 23 179 3.60 .700 3.00 6.2.7 1.51 36.24 41.33
'S 29 III 3.08 .560 4.33 2.29 .53 36.68 40.56
o 3 8.! 2.05 .558 3.73 -.35 -.3! 37.35 41.55
7 I 182 3.00 .660 3.77 -.74 -.20 37.43 40.43
7 2 183 3.08 .060 3.55 .20 .16 37.78 40.50
7 3 134 3.05 .000 4.05 .34 .21 33.19 41.58
7 4 185 2.05 .650 3.06 .17 .313 38.53 40.70
7 5 86 2.82 .640 1.85 5.16 2.79 38.77 41.21
7 6 187 2.72 .640 .74 5.23 7.37 33.84 41.74
7 7 .188 2.67 .631 2.84 4.72 .1.66 39.13 42.21
7 8 189 2.72 .040 2.58 .56 .22 39.38 42.27
7 0 190 2.75 .640 3.35 .48 IS 39.70 42.3!7 II 101 2.70 .630 3.11 .94 .30 48.11 42.4!
7 II 192 2.57 .620 2.06 1.04 .50 41.22 42.5!
7 12 193 2.47 .621 2.49 .76 .3! 41.46 32.59
7 13 194 2.37 .6.10 2.43 .64 .26 40..71 42.65
7 14 .195 2.3.4 .610 1.3.7 .20 .13 48.59 42.67

.967 CP SECONDS EXECUTION TIME.



T1-5

XTIS

DATE JULIAO AVAILABLE COEFFICIENT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY WATER KA ET ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM
4 17 07 13.45 970 2.56 2.41 .94 .26 .24
4 II 81 .13.37 .970 3.10 1.83 .59 .57 .42
4 2 102 12.97 .970 2.9) 2.34 .60 .96
4 13 .103 12.89 .960 3.14 1.85 .59 1.27 .84
4 4 84 12.59 .060 3.65 2.90 .79 .64 1.13
4 IS 185 12.44 .960 4.67 1.60 .35 2.10 .29
4 6 106 12.06 4.71 .56 .12 2.5.7 1.35
4 17 107 12.13 .950 390 7.18 1.54 2.96 2.07
4 IS lOS 12.28 .950 5.26 5.49 1.44 3.48 2.61
4 19 09 13.63 .088 3.02 4.65 1.54 3.79 3.08
4 28 118 14.21 .Qo 6.06 -.59 -.15 4.39 2.99
421 III 14.60 .000 5.97 2.74 .46 4Q0 3.26
4 22 112 13.88 3.60 5.26 1.46 5.35 3.79
4 23 H) 13.40 .970 5.54 4.39 .79 5.00 4.23
4 24 114 13.02 .074 7.36 3.68 .54 6.64 4.60

25 115 12.61 .960 3.78 4.17 1.11 7.01
4 26 116 12.41 .060 3.47 4.41 1.16 7.36 5.41
4 27 117 11.80 .950 3.52 4.67 1.33 7.71 5.88
4 28 118 11.47 .940 4.53 4.45 .02 8.20 6.33
4 29 119 10.99 .930 4.20 5.40 1.19 8.62 6.83
4 34 120 10.56 .920 6.7) 5.51 .02 0.22 7.38
5 I 121 9.97 .9)0 7.40 8.58 .89 0.96 8.74
5 2 122 0.34 .900 6.54 7.16 .89 11.6.1 8.75
5 3 23 8.58 .880 4.46 6.96 1.56 11.06 9.45
5 4 124 7.34 .860 4.57 5.74 1.28 11.51 10.42
5 5 25 7.26 .840 2.32 6.81 2.04 1.74 10.70
5 6 126 6.85 .830 3d7 6.22 .79 12.79 11.33
5 7 127 6.44 .520 4.04 6.22 1.26 2.58 11.95
5 8 128 6.06 .588 3Q9 4.44 .8.1 2.98 12.35
5 0 129 5.66 .708 3.95 4.74 .82 13.35 2.76
5 8 30 5.25 .170 4.21 3.35 .40 13.50 13.09
S II 31 4.04 .764 3.56 4.85 1.36 14.16 13.58
5 2 132 4..64 .757 3.88 4.49 1.85 14.55 13.08
5 13 133 4.46 740 2.22 4.19 .89 14.77 14.44
5 14 134 4.28 .7)0 1.05 -1.44 -.09 14.87 14.30
S 5 135 4.44 .740 3.84 -5.72 -1.57 15.24 13.73
5 6 36 5.15 .770 3.7) 2.62 .71 15.6) 3.99
5 Ii 137 3.42 .821 3.23 .25 .88 15.93 14.01
5 18 138 7.56 .850 2.74 4.62 1.7.1 16.20 4.48
5 19 139 8.50 .888 3.93 9.53 2.42 6.59 15.43
5 20 140 9.29 .890 6.38 12.00 2.42 17.23 16.72
5 2) 141 9.52 .900 7.57 16.18 2.14 17.90 18.34
5 22 142 9.26 .890 4.59 2.16 .47 18.45 10.55
5 23 143 8.86 .880 4.30 .1.24 .29 10.88 18.63
5 24 .144 5.86 .880 3.75 .71 .19 19.25 18.75
5 25 145 8.38 .880 4.92 1.50 .30 10.74 18.98
5 26 146 8.65 .887 4.43 1.60 .36 20.19 9.86
5 27 147 8.40 .870 5.12 -1.98 -.39 27.70 18.86
5 28 148 0.42 .8.78 4.45 -7.52 -1.69 21.14 18.11
5 29 49 9.26 .890 4.92 4.68 2.98 21.64 9.58
5 34 150 10.66 .927 5.25 14.20 2.70 22.16 21.70
5 31 SI 12.64 .960 5.36 19.92 3.53 22.70 22.89
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Ti-S

DATE JULIAM AVAILABLE GOEFFICZ4T PREDICTED MEASURED ET CUMULATIVE CUMULATIVE

DAY 4ATER KA El El PATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM

S I 732 13.63 .980 6.46 .38 .37 23.34 22.90

o 2 53 13.63 7.36 6.68 .91 24.38 23.56

o 3 54 72.67 .060 6.32 9.96 LOS 24.68 24.56

6 4 135 77.62 .940 3.65 8.26 2.26 25.35 25.39

4 5 756 18.63 .928 4.50 8.64 1.92 25.50 26.25

'S 0 757 3.75 .978 3.39 3.63 1.07 25.83 26.61

'S 7 758 13.15 .973 7.42 5.67 3.95 25.98 27.77

S 9 759 10.66 .920 2.95 .36 .29 25.27 27.26

6 9 1<50 .10.94 933 s.s 7.45 .27 25.87 27.40

o io 161 71.27 .940 5.02 -4.77 -.92 27.31 26.99

6 7 762 77.60 .940 5.22 74.00 2.68 27.93 28.30

6 72 763 72.78 .050 5.70 75.60 2.74 25.40 29.95

6 3 164 12.47 .9607 5.47 10.38 3.54 23.95 37.89

6 74 755 72.26 .950 5.97 4.24 .12 29.53 32.32

5 75 766 7.73 .940 6.73 5.77 .96 30.27 32.89

o io 67 7.14 .930 4.70 6.68 7.63 33.62 33.56

0 17 68 70.53 .923 5.27 6.68 7.28 31.14 34.23

S 78 09 9.97 .913 2.74 7.44 3.48 31.35 34.97

5 79 73 Q39 .900 5.69 6.07 1.21 37.92 35.66

5 20 17.1 8.75 .880 4.31 7.10 1.66 32.35 36.38

6 27 772 3.39 .860 3.65 6.60 1.31 32.72 37.34

'S 22 73 7.43 .350 3.38 6.35 1.96 33.23 37.64

O 23 774 6.77 .830 4.57 4.90 J.J9 33.48 38.73

0 24 75 6.29 .8.70 4.80 2.77 .57 33.96 38.41

'S 25 7'S 5.96 .800 4.53 .74 .76 34.47 38.49

6 24 777 5.03 .808 8.28 -1.19 -.74 35.24 38.37

'S 27 778 6.36 .808 5.29 -.33 -.31 35.77 38.36

'S 28 779 5.32 .913 4.53 3.63 .30 36.22 38.73

.5 29 180 5.06 .318 5.24 9.83 7.38 36.75 39.77

'S 30 81 4.97 .763 439 12.42 2.33 37.79 4095

7 .7 192 3.37 .580 3.91 77.46 2.93 37.53 42.70

7 2 93 2.23 .630 .3.23 6.3 2.77 31."3 42.79

7 3 134 7.54 .523 3.23 3.91 .22 33.22 43.78

7 4 95 l.2 .400 2.95 2.39 .97 33.51 43.42

7 5 786 7.36 .430 1.20 6.15 4.77 38.64 44.04

7 6 187 .10 .430 .47 5.82 2.38 33.69 44.62

7 7 795 73 .370 1.68 4.00 2.92 38.86 45.17

7 3 789 .75 .390 7.56 .69 .44 39.01 45.78

7 9 100 .807 .483 7.96 .31 .47 39.27 45.26

7 13 797 .71 .370 7.33 7.32 .72 39.39 45.39

7 II 792 .52 .320 1.07 7.74 1.37 39.50 45.53

7 72 793 40 .280 1.72 .64 .57 39.6.7 45.57

7 73 794 .35 .260 .33 .38 .37 39.77 45.67

7 .74 I5 .32 .250 .7'S .73 .17 39.79 45.62

.935 CP SECONDS EXECUTION TIME.
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T2A-3

T2A3

DATE JUL!A4 AVAILABLE COEFFICE1T PREflICTED MEASURED E7 C!J).4IJLATIVE CUMULATIVE
DAt' iATER KA Er ET RATIO PREDICTED MEASURED

CM AM/DY AM/DY CM CM
4 9 00 13.70 .Q87 4.72 -1.47 -.35 .47 -.144 17 100 13.05 .980 2.58 .13 .77 .66 -.124 11 71 13.98 .980 3.13 2.37 .22 .97
4 12 132 13.65 980 3Q5 4.67 1.l3 1.37 .634 13 03 3.09 .970 3.15 4.17 .32 .68 1.354 14 74 12.58 067 3.65 3.23 .27 2.05 1.33
4 IS 1'S 12.43 .960 4,57 2.77 .6 2.51 .654 16 116 12.15 .950 4.72 4.67 oQ 2.98 2.124 17 .177 11.77 .947 3,37 4.30 1.24 3.37 2.67
4 18 138 11.77 .037 5.13 3.34 .75 3.88 2.094 TO 119 11.77 .923 2.36 .41 .1.4 4.17 3.034 27 II 11.62 .020 5.67 O.IO o.00 i.73 3.33
4 2! 11.1 10.07 .037 5.67 .43 .78 5.29 3.77
4 22 112 .17.70 .027 3.39 2.44 .72 5.63 3.314 23 113 11.50 .927 5.24 2.37 .5 .ii 3.60
4 24 14 10.17 .017 6.96 3.43 .49 6.35 3.94
4 25 115 Q39 .017 3.56 3.53 1.03 7.21 4.314 25 116 0.58 .90 3.27 2.01 .61 7.53 4.51
4 27 117 9.17 .390 3.32 2.01 .6.1 7.87 4.714 23 118 0.3 .900 4.63 1.93 .43 3.33 4.214 2° 110 9.07 .800 4.0.1 5.32 1.45 3.73 5.49
4 37 123 9.57 .880 5.72 6.30 1.10 9.30 6.12
5 1 121 1.60 .850 '5.03 7.79 1.02 18.J0 6.33
5 2 122 7.77 .847 6.1! 5.74 .94 17.61 7.41
5 3 123 6.46 .927 4.16 5.33 .29 11.02 7.24
5 4 124 5.97 .000 4.18 4.36 .97 11.44 8.34
5 5 125 5.47 .790 2.16 5.21 2.41 11.66 8.37
5 6 126 5.24 .777 3.24 4.67 .44 11.99 9.33
5 7 127 4.98 .760 4.61 4.57 1.01 12.44 9.37
5 8 29 4.73 .750 3.73 2.46 .56 2.32 0.05
5 0 129 4.49 .743 3.73 2.40 .57 13.19 10.33
5 0 137 3.25 .730 3.96 2.31 .53 13.53 0.53
S II 13! 3.09 .727 3.37 4.42 1.3.1 13.92 10.27
5 12 132 3,70 .717 3.55 3.56 .97 14.29 11.32
5 13 33 3.56 503 2.78 3.56 1.71 14.50 I.l.o35 14 134 3,59 .607 1.00 -1.73 -1.73 14.67 11.51
5 IS 135 .3.75 .770 3.47 -4.78 -1.38 14.94S IS 136 4.47 .747 3.57 5.37 1.54 15.30 11.625 17 137 5.44 .797 3.09 6.07 1.96 5.61 12.22
5 17 38 6.48 .820 2.60 7.32 3.41 15.37 3.01
5 0 139 7.37 .840 3.78 9.21 2.62 15.25 4.70
5 27 140 7.90 .963 6.14 11.39 1.94 16.86 15.19
5 21 141 8.21 .870 7.31 13.41 1.33 17.59 16.53
5 22 142 9.26 .977 4.47 -.43 -.30 18.84 6.48
5 23 143 9.18 .877 4.21 -.61 -.14 13.46 16.42
5 24 144 3.34 .870 3.50 -.43 -.I2 10.83 16.38
5 25 145 9.44 .377 4.86 1.17 .24 19.31 6.515 25 46 9.34 .877 4.39 2.72 .62 12.75 16.77
5 27 147 7.29 .850 5.06 3.63 .72 27.26 17.135 28 148 7.63 .953 4.35 3.73 .97 21.69 7.515 29 149 7.24 .840 4.64 3.36 .33 21.16 17.90
5 30 757 '5.34 .937 4,71 4.11 .97 21.63 18.315 31 151 6.46 .821 4.56 4.60 1.7.1 22.38 18.17
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T2A-3

OAT! JULIAM AVArLA3LE COEFFtCtEMT PREDICT!D 'EAS(JED ET CUMULATEV! CUMULATt'/E
DAY V4ATER KA ET ET 8ATIQ PREOtcTSD MEASURED

CM MM/DY MM/DY CM CM
6 I 152 6.30 .800 5.30 5.28 3.00 22.61 19.29
6 2 353 5.47 .780 5.89 4.34 .70 23.20 19.71
4 3 154 4.88 .740 4,75 3.34 .24 23.68 9.82
6 4 155 4.74 7ø 2.92 -5.03 -1.72 23.97 9.32
6 8 56 3.14 .770 3.75 27.97 7.46 24.35 22.12
6 6 357 4.38 .9.30 3.02 22.10 7.32 24.65 24.33
6 7 358 p.05 .864 3.34 26.09 39.47 24.78 26.23
6 '9 350 10.10 .930 2.92 -0.17 -3,34 25.07 26.02
6 9 360 p3.14 .940 5.43 -L04 -.39 25.62 25.9!
6 II 161 12.20 .950 5.33 .30 .42 25.33 25.92
4 II 62 33.09 .950 5.25 2.95 .56 25.65 26.22
6 12 363 11.6.1 .040 544 2.37 .53 27.22 26.53
6 33 364 33.33 .940 5.35 3.53 .66 27.75 26.66
6 4 365 11.83 .930 5.73 404 .71 29.32 27.26
6 35 156 1155 .920 6.57 4.32 .66 2B.99 27.69
o 36 167 I.11 .910 4.0? 4.90 3.20 20.39 23.37
6 37 69 973 .000 5.12 4.65 .0.1 20.30 28.64
6 3.9 169 9.35 .988 2.30 5.49 2,6? 34I0 29.39
6 19 370 0.97 .098 5.63 4.95 .38 30.o7 29.68
6 20 173 9.54 .930 4.28 5.18 1.21 33.l8 30.24
6 21 372 9."8 .860 3.65 4.52 1.27 33.46 30.66
8 22 373 7..o .890 3.30 4.29 .3.38 31.77 31.69
6 23 174 7.34 .040 4,57 .ó3 .79 32.23 31.46
4 24 175 6.70 .030 4.97 3.25 .65 32.72 31.76

25 176 6.53 .920 4.61 3.54 .83 33.39 32.16
4 26 177 4.38 .310 8.37 5.36 .64 34.02 32.70
6 27 73 5.54 .700 5.19 .6.30 3.38 34.54 33.33
6 26 379 4.'l .744 4.23 5.77 .36 34.')6 33.o9
6 2 180 4.35 .730 4.90 4.32 .94 35.44 34.32
6 30 39.? 3.22 .730 4.11 3.20 78 35.66 34.64
7 I l'2 3.61 .600 3.90 2.39 .r5 36.25 34.88
7 2 163 3.38 .460 3.66 LQI .92 36.62 35.07
7 3 84 .1.30 570 4.11 .37 .33 37.o3 35.23
7 4 85 3.18 .660 4.01 1.32 .35 37.43 35.37
7 5 66 2.70 .650 3.67 5.36 2.37 37.62 35,30
7 6 167 2.77 .640 .75 5.36 7,35 37.69 36.44
7 7 383 2.72 .640 2.86 4.30 3.68 37.98 36.92
7 9 189 2.75 .640 2.59 .54 .25 33.24 36.98
7 0 00 2.77 .643 3.16 .33 .30 39.55 37..2
7 1 39! 2.70 .630 3.3? .39 .06 33.87 37.84
7 II 192 2.65 .630 2.08 -.76 -.37 39.07 36.96
7 32 93 2.72 .640 2.57 -1.27 -.49 39.33 36.83
7 13 104 2.93 .550 2.63 -1.52 -.58 39.50 36.68
7 34 305 3.03 .460 2.03 -.51 -.23 39.79 36.83
.966 CP SECONDS EXECUTION TtME.
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T2A-5

:...XT2A5

DATE JtJLIAI
DAY

AVAILABLE
#AT!R

CDEFFICIEMT
KA

PREDICTED
ET

MEASURED
ST

ST
RATIO

CUMULATIVE
PREDICTED

CUMULATIVE
MEASURED

CM MM/DY MM/DY CM CM
4 ° 00 35.30 3.800 4.30 2.24 .55 .41 .224 38 330 34.87 .998 2.62 2.67 1.02 .67 40
4 II 303 14.64 .090 3.16 2.03 .54 .00 .60
4 32 02 14.20 .000 3.00 2.44 .61 .30 .94
4 3 381 14.26 300 3.21 .45 .45 .73 .03
4 14 384 13.00 .990 374 2.34 .63 2.88 .32

35 15 13.88 .988 4.73 .07 .23 2.55 1.42
4 6 36 33.57 .981 4.84 4.32 .89 3.04 .364 37 .387 3.63 .990 4.00 4.3.1 3.40 3.44 2.26
4 38 lOB 12.58 .960 5.28 5.56 .05 3.97 2.834 30 349 12.38 .960 2.95 .53 .38 4.26 2.37
4 20 330 33.95 .990 5.83 .97 .37 4.84 2.96
4 21 III 12.43 .960 5.77 .29 .45 5.42 2.90

22 32 32.88 .050 3.49 3.25 .93 5.77 3.32
23 113 1.1.87 .950 5.40 3.35 .62 6.31 3.654 24 114 11.47 .944 7.16 4.24 .50 7.03 4.08

4 29 315 33.33 .930 3.65 4.32 1.18 7.39 4.53
4 26 336 10.70 .920 3.35 4.42 1.32 7.73 4.95
4 27 Ill 10.27 .920 3.41 4.39 1.29 9.07 5.304 28 118 9.97 .934 4.69 4.72 1.81 3.54 5.36
4 20 130 0.38 .919 485 5.23 1.29 .8.94 6.38
4 38 320 9.35 .880 5.76 5.56 .97 9.52 5.94
5 23 8.29 .870 7.09 5.77 .3.3 10.23 7.52
5 2 122 7.7.1 .390 6.25 5.79 .9 38.89 8.30
.5 3 23 7.12 .340 4.25 5.33 1.25 1.1.23 8.63
.5 4 124 6.56 .329 4.39 4.45 3.33 11.71 0.07
5 5 25 6.11 .830 2.22 5.34 2.63 11.03 0.66
.5 6 26 .5.80 .700 3.33 5.44 1.63 12.26 10.20
.5 7 27 5.47 .790 473 5.44 3.35 32.73 30.75
5 8 329 9.14 .770 3.82 3.25 .85 13.12 11.47
.5 2° 4.81 .750 390 3.25 .96 33.58 3.40
S :3 330 4.53 .741 443 2.05 .53 1.90 11.64
.5 II 331 4.39 .730 3.42 3.40 .99 .14.24 13.94
5 12 32 4.20 .730 3.77 1.35 .36 14.62 12.48
5 3 131 4.13 .720 2.17 1.73 .30 13.34 32.25
.5 34 34 4.43 .740 3.36 -2.57 -2.42 34.94 33.30
5 15 335 4.74 .750 3.70 -2.59 -.73 35.31 31.72
5 36 136 5.20 .770 3.74 10.03 2.68 35.69 32.73
5 37 37 9.58 .700 3.33 10.00 3.48 36.00 33.82
5 8 138 6.03 .800 2.55 10.62 4.36 36.25 34.88
.5 39 139 5.49 .924 3.67 10.54 2.8.7 36.62 35.93
5 20 340 7.30 .940 5.98 13.33 3.49 37.22 37.07
9 2! 343 7.50 .990 7.35 32.78 3.79 37.93 39.34
5 22 342 7.58 .390 4q37 .53 -.32 38.37 38.29
5 23 343 7.55 .850 4.33 -.34 -.20 33.78 38.23
5 24 344 7,69 .950 3.62 -.69 -.39 30.34 18.14
5 2.5 45 7.83 .950 4.77 .74 .16 1.62 38.23
5 26 45 7.76 .850 4.33 2.39 .55 20.05 38.45
5 27 47 7.45 .390 4.97 3.43 .69 23.55 18.70
5 29 34.9 7.10 .94 4.27 3.66 .86 20.99 39.36
5 29 349 5.72 .830 4.55 3.76 .33 21.43 30.53
.5 30 350 6.36 .810 4.62 3.86 .84 21.89 39.92
5 31 353 5.98 .80 4.47 4.06 .91 22.34 20.33
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T2A-5

DATE JULIA'4 AVAILABLE C0EFF!CtT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY ATER KA ET RATIO PREDICTED MEASURED

CM MM/DY MU/DY CM CM
6 I 152 5.57 .700 5.20 4.30 .92 22.86 20.81
6 2 153 5.14 .770 5.30 5.82 1.00 23.44 21.39
6 3 154 4.53 .740 4.65 7.11 .53 23.91 22.30
6 4 155 3.82 .730 2.74 2.00 .06 24.13 22.30
4 5 156 3.01 .660 3.21 26.92 0.39 24.50 25.08
6 6 57 3.6.7 .700 2.59 11.91 4.60 24.76 26.27
6 7 153 5.35 .833 .23 0.95 9.90 24.88 27.37
6 9 ISO 0.51 2.87 -18.52 -6.45 25.17 25.52
6 9 623 11.85 .950 5.45 -4.60 -.84 25.71 25.06
5 0 63 12.79 .960 5.17 -.43 -.08 26.23 25.01
6 II 162 12.28 .950 5.28 3.63 .69 26.76 25.38
6 12 63 12.00 .950 5.68 3.05 .54 27.33 25.68
6 13 164 11.70 .040 5.40 3.89 .72 27.87 26.07
5 4 65 11.36 .940 5.77 4.19 .73 23.44 26.49
5 5 66 30.33 .930 6.61 4.17 .63 29.31 26.93
o 6 167 10.43 .920 4.34 4.57 1.13 29.5.3 27.36
6 7 168 13.09 .913 5.16 4.85 .94 30.03 27.85
6 I 160 0.71 .900 2.12 6.37 2.86 30.24 28.45
6 19 170 9.23 .890 5.67 5.56 .98 33.80 29.31
6 28 171 8.72 .880 4.3.1 5.6.1 3.30 3.1 .24 29.57
6 21 172 9.24 .370 3.67 4.98 1.36 3.1.63 30.07
6 22 373 7.73 .363 3.1.1 4.42 1.42 31.91 30.53
4 23 174 7.25 .840 4.59 3.33 .73 32.37 30.84
6 24 175 6.02 .830 5.00 2.69 .54 32.87 31.11
6 25 76 6.74 .830 4.65 3.66 .79 33.34 31.43
6 26 . 177 4.44 .820 0.46 6.20 .73 34.13 32.10
6 27 178 5.80 .700 5.23 7.65 1.46 34.71 32.86
5 29 179 4.80 .760 4.23 7.39 .75 35.33
6 29 130 4.15 .720 4.74 5.49 .1.16 35.60 34.15
5 30 101 3.59 .690 4.230 4.236 1.32 36.30 34.56
7 I 92 3.24 .670 3.36 3.18 .92 36.39 34.98
7 2 33 2.01 .650 3.40 2.82 .91 36.74 35.16
7 3 134 2.53 .633 3.86 2.57 .37 37.12 35.42
7 4 lBS 2.40 .610 3.71 2.44 .66 37.51 35.66
7 5 186 2.14 .500 3.69 6.12 3.62 37.66 36.27
7 5 137 1.02 .570 .56 5.6.3 8.50 37.73 36.83
7 7 88 1.34 .560 2.50 4.42 1.77 37.98 37.27
7 9 389 1.92 .570 2.29 0.00 0.00 33.21 37.27
7 0 190 2.04 .580 2.85 .36 .33 38.49 37.33
7 10 93 2.02 .580 2.82 1.50 .53 38.78 37.46
7 II 192 1.81 .550 3.83 2.31 .1.26 38.96 37.69
7 12 193 1.59 .530 2.13 2.38 .98 39.37 37.90
7 13 104 1.31 .430 1.96 1.98 1.01 39.37 38.30
7 4 195 1.18 .470 3.45 .66 .46 39.51 38.16
.981 CR SECONDS EXECIJTIO8 TIME.
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T3A-3

XT3 A3

DATE JULIAN AYATLAI3LE COEFFtCtENT PREDICTED MEASuRED ET CUMULATIVE CUMULATIVEDAY .1ATE KA ET ET RATIO PREDICTED MEASURED
CM MM/DY MM/DY C.l CM4 0 Q 13.12 .073 3.98 2.33 .51 .40 .204 10 130 12.02 .960 2.54 2.11 .33 .65 .414 1! 131 12.7! .960 3.47 1.57 .5.1 .os .574 2 102 2.40 .960 3.38 1.73 .45 1.35 .744 3 103 12.46 .068 3.12 1.73 .55 1.66 .924 14 104 12.19 3.63 2.62 .72 2.32 1.184 5 85 11.08 050 4.56 3.33 .73 2.48 1.5!4 14 136 11.73 .940 4.68 5.4! 1.16 2.95 2.054 I] 107 11.22 .930 3.83 5.49 1.49 3.33 2.624 18 108 10.35 .920 5.05 4.37 .87 3.83 3.864 10 180 0.97 .918 2.81 .7! .25 4.12 3.134 20 110 0.00 .910 5.58 1.34 .19 4.67 3.234 2! III 13.15 .010 5.51 2.86 .37 5.22 3.444 22 112 0.67 .900 3.3! 4.22 1.27 5.56 3.964 23 113 0.20 .300 5.10 .15 .03 6.07 3.384 24 114 0.88 .933 8.74 -6.60 -.98 6.74 3.224 25 15 9.67 .000 3.54 -6.36 -1.94 7.09 2.534 26 114 11.37 .940 3.40 .81 .24 7.43 2.6!4 27 Ill 11.04 .033 3.46 14.68 4.24 7.78 4.38i 20 13 0.40 .900 4.65 16.00 3.44 0.24 5.684 29 HO 6.97 .830 3.77 12.42 3.29 0.62 6.924 30 20 5.24 .913 5.28 5.94 1.13 0.15 7.525 2! 5.76 703 6.45 5.36 .83 9.79 8.355 2 122 5.17 .773 5.63 5.36 .95 10.36 0.595 3 123 4.64 .750 3.80 4.60 1.21 4.74 9.055 4 124 4.15 .720 3.70 3.53 .93 11.12 9.405 5 125 3.00 .713 1.95 4.88 2.50 11.31 9.89S 6 126 3.57 .693 2.90 4.45 1.53 11.60 10.335 7 27 3.34 .480 4.1 4.45 .88 2.31 10.785 0 123 3.14 .470 3.31 2.26 .68 12.34 11.8!5 9 29 2.01 .653 3.28 2.26 .69 2.67 11.235 10 130 2.68 .330 3.45 1.63 .47 13.42 11.395 II 131 2.45 .620 2.98 3.56 1.23 13.3.1 11.755 12 132 2.40 .610 3.17 2.3! .73 13.62 11.98S 11 133 2.28 .430 1.30 2.57 1.43 13.80 12.245 14 134 2.43 .610 .88 -.10 -.11 13.89 12.23S IS 135 2.68 .630 3.12 .86 .28 14.20 2.3!5 16 138 2.68 .633 3.36 2.36 .67 14.51 12.525 17 137 2.59 .630 2.48 3.25 1.3.1 14.76 12.355 19 138 2.12 .590' 1.36 4.65 2.50 14.94 13.315 0 39 1.95 .570 2.55 4.06 1.59 13.20 13.725 20 140 1.59 .533 3.77 3.25 .86 15.53 14.345 2! 141 1.29 .400 439 1.35 .33 15.98 14.185 22 142 1.18 .470 2.42 -.30' -.12 16.23 14.155 23 143 1.13 .470 2.29 -1.19 -.52 16.46 4.035 24 144 1.39 .530 2.12 -1.19 -.56 16.67 13.9!5 25 145 1.54 .523 2.90 -.79 .27 74.96 13.835 26 146 1.54 .520 2.63 -1.30 -.49 17.22 13.705 27 147 1.61 .530 3.12 -7.87 -2.52 17.53 12.915 28 148 1.92 .573 2.38 -19.38 -6.63 17.82 1.805 29 149 3.93 .710 3.92 32.74 8.35 19.21 14.285 38 153 7.36 .840 4.80 28.40 5.92 13.69 17.125 3! 15? 12.28 .950 5.32 34.44 6.47 19.22 20.56
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T3A-3

)ATE JULIAM ARILABLE C2EFFICIENT PREDICTED AEASURED ET CUMULATiVE CUMULATIVE

DAY 4ATER KA ET ET RATIO PREDICTED MEASURED

CM 'MJDY MM/DY CM CM

6 152 15.53 1.888 6.62 -15.93 -2.41 19.89 18.97

6 2 53 17.19 .188 7.54 -4.86 -.54 23.64 18.56

6 3 154 17.83 6.27 2.82 .45 21.27 18.84

6 4 55 16.75 l..88 3.58 3.28 .82 21.65 19.16

6 5 156 16.35 4.88 6.25 1.28 22.14 19.79

1 6 157 16.19 1.108 3.7! 4.52 1.22 22.5! 28.24

6 7 58 16.02 1.108 1.55 8.13 5.25 22.67 21.85

6 9 50 6.89 1.888 3.19 4.52 1.42 22.99 21.51

6 0 168 16.14 1.880 5.76 5.69 .99 23.56 22.88

I 8 III 16.82 1.880 5.37 1.93 .36 24.10 22.27

I II 162 15.76 1.800 5.54 2.31 .42 24.65 22.58

6 2 163 15.56 1.880 5.99 2.29 .38 25.25 22.73

6 13 164 15.13 1.080 5.72 2.97 .52 25.83 23.83

6 14 165 15.88 .800 6.15 3.48 .57 26.44 23.37

6 IS 166 14.67 .998 7.87 3.78 .53 27.15 23.75

6 16 267 14.29 .090 4.3-4 4.39 1.81 27.58 24.19

4 17 48 13.93 .050 5.55 4.34 .78 28.14 24.62

6 IS 169 3.60 .988 2.29 5.18 2.26 23.37 25.14

6 10 270 13.25 .970 6.16 4.65 .75 23.98 25.61

6 28 171 12.34 .368 4.71 4.38 1.84 29.45 26.18

4 2! li2 12.41 .960 4.83 4.32 1.87 29.86 26.53

6 22 173 1.05 .958 3.45 3.76 1.09 38.28 25.98

6 23 174 11.55 .948 5.13 2.67 .52 38.71 27.17

1 24 175 11.29 .940 5.62 1.35 .33 3.1.28 27.36

6 25 76 11.19 .938 5.26 2.4! .46 31.88 27.68

6 26 177 18.09 .930 9.63 4.37 .45 32.16 28.83

1 27 73 8.56 .921 6.86 5.66 .)3 33.37 25.68

6 29 70 9.37 .918 5.86 5.77 1.14 33.88 29.18

6 29 92 0.20 .398 5.86 4.65 .79 34.46 29.64

I 38 .141 9.93 .358 5.13 3.76 .74 34.9.7 38.82

7 I 92 347 .878 5.02 3.87 .61 35.47 30.32

7 2 .33 3.17 .872 4.65 2.62 .56 3594 30.59

7 3 64 7.°I .868 5.27 2.29 .43 36.47 30.82

7 4 85 7.69 .958 5.18 2.13 .4! 36.98 31.83

7 5 86 7.48 .850 2.44 6.87 2.49 37.23 31.64

7 4 47 7.25 .548 .98 6.85 6.17 37.33 32.24

7 7 198 7.15 .840 3.76 5.44 1.45 37.70 32.78

7 8 .189 7.13 .848 3.39 1.19 .35 38.84 32.90

7 9 90 7.08 .840 4.12 .99 .24 35.45 33.88

7 10 191 6.97 .830 4.88 1.12 .27 38.86 33.11

7 II 192 6.32 .330 2.73 1.8.7 .39 39..!) 33.22

7 12 193 6.75 .830 3.34 .36 .11 39.47 33.26

7 13 194 4.75 .538 3.30 8.10 8.00 39.88 33.26

7 14 195 6.75 .338 2.54 8.08 0.80 48.05 33.28

.953 CP SECONDS EXECUTIOI IrME.
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XT3A4

DATE JULIAM AVAILABLE COEFFICIEMT PREDICTED MEASURED ET CUMULATIVE CUMULATiVEDAY ?ATER KA ST ST RATIC) PREDICTED MEASURED
CM MM/DY MM/DY CM CM4 9 °9 6.44 i.000 4.0 1.75 .43 .41 .184 JO 190 16.21 .080 2.63 1.98 .75 .67 .374 11 131 16.99 .008 3.19 .7.1 .22 .99 .444 12 192 5.83 1.080 4.05 1.32 .33 1.48 .584 13 103 5.08 3.26 .o .29 1.72 .674 4 194 5.68 1.008 3.91 2.69 .71 2.11 .944 IS 95 5.58 1.080 4.51 2.90 .60 2.59 .234 16 196 15.22 1.00 4.95 6.30 1.27 3.88 l.864 17 197 14.34 .000 4.98 5.74 1.4.1 3.49 2.434 15 lOB l3.70 5.39 4.94 75 4.93 2.834 19 IOU 13.40 .078 3.01 -1.06 -.65 4.33 2.644 23 JO 13.62 .989 6.99 -1.88 -.31 4.93 2.454 21 III 14.28 900 5.95 -.10 -.32 5.52 2.444 22 112 4.05 .988 3.61 3.43 .95 5.89 2.784 23 113 13.67 .988 5.57 8.69 .1.56 6.44 3.654 24 114 13.27 .979 7.30 7.45 2.36 7.18 5.404 25 115 11.49 .940 3.68 17.08 4.09 7.55 7.204 26 116 0.54 .888 3.1.3 8.41 2.64 7.67 8.944 27 17 7.38 .960 3.21 -9.86 -3.37 3.19 7.054 23 118 .05 .800 4.59 -11.32 -2.40 3.65 5.954 20 ItO 11.49 .94$ 4.25 -5.77 -1.36 9.07 5.374 33 129 11.29 .940 6.10 4.37 .72 9.68 5.81S I 121 11.73 .900 7.54 5.69 .75 13.44 6.385 2 122 10.10 .013 6.68 5.90 .90 IL.l8 6.995 3 123 0.58 .000 4.58 5.64 1.23 I1.56 7.543 4 24 0.07 .800 4.65 4.88 1.05 12.03 8.033 5 125 9.40 .879 2.41 6.38 2.65 12.27 8.675 .5 I5 9.11 .870 3.63 6.32 1.66 12.63 9.275 7 127 7.73 .850 5.17 6.12 1.16 13.15 9.873 9 29 .7.35 .848 4.20 3.51 .91 13.57 (0.255 0 20 6.07 .530 4.2 3.3.1 .01 (3.09 18.53S II 131 6.50 .820 4.47 2.64 .50 4.44 9.905 1 31 6.21 .810 3.31 4.57 1.20 Ji.92 11.355 2 22 6.18 .8.10 4.19 2.95 .70 15.24 11.655 13 133 5.97 2.39 3.53 .1.48 15.47 12.90S (4 l34 5.99 .810 1.15 .30 .26 15.59 2.83S IS (35 6.15 .810 3.98 1.42 .36 15.99 2.173 6 36 6.15 .810 3.98 2.95 .76 16.38 12.475 I7 I37 6.30 .880 3.17 4.67 1.47 16.60 12.945 IS 138 5.32 .788 2.47 6.76 2.74 16.94 13.615 1Q 139 4.00 .768 3.42 .5.43 1.88 . 17.28 14.255 23 40 4.35 .738 5.24 6.05 1.15 I1.81 14.365 21 I41 3.79 .700 5.94 4.09 .69 J.48 15.273 22 142 3.39 .680 3.50 2.59 .74 18.75 15.535 23 143 3.13 .678 3.23 1.30 .48 19.07 15.665 24 144 3.03 .660 2.79 .38 .11 19.35 15.695 25 45 3.00 .6.50 3.65 -1.12 -.3.1 19.72 5.585 26 (46 3.06 .660 3.33 -2.90 -.87 23.05 15.295 27 147 3.36 .680 3.99 -9.27 -2.32 21.45 14.36S 28 148 3.9.7 .710 3.62 -18.20 -5.22 20.81 12.475 2° 149 5.32 .308 439 28.55 6.54 21.25 5.335 30 ISO 9.02 .390 5.14 25.58 5.08 21.75 17.805 3.1 151 13.47 . 079 5.43 31.35 5.8.7 22.30 21.09
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DATE JULIAN AVAILABLE COEFFjCB'!T PREDICTED MEASURED ET CUMULATIVE CU(JLATtVE
DAY RATER KA E1 ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM
6 152 16.34 1.000 6.62 -12.12 -1.83 22.96 19.86
6 2 53 1.7.66 1.000 7.54 .36 .85 23.71 19.90
6 3 154 17.10 .000 6.27 8.64 1.38 24.34 20.76
6 4 155 16.24 .000 3.88 8.56 2.21 24.73 21.62
A 5 ISA 5.27 .800 4.87 9.89 1.87 25.21 22.53
6 6 157 14.54 .900 3.67 2.77 .75 25.53 22.8!
6 7 .159 4.64 .900 1.54 4.55 2.95 25.74 23.26
6 8 59 5.35 .108 3.19 1.42 .45 26.85 23.40
6 9 lAO 5.65 1.808 5.74 5.41 .94 26.63 23.94
.6 II 161 15.59 1.008 5.37 2.86 .38 27.17 24.15
o ii 162 15.12 1.000 5.53 2.3.! .42 27.72 24.38
6 12 163 15.04 1.000 5.97 .57 .26 25.32 24.54
6 1.3 164 4.99 1.800 5.69 3.25 .57 25.89 24.866 14 165 14.64 908 6.!! 4.24 .69 29.50 25.29A IS 166 .14.88 .980 7.01 4.62 .66 38.21 25.75
6 6 147 3.62 .080 4.29 4.83 1.13 31.63 26.23
o 17 168 13.24 .978 5.49 4.78 .96 31.18 26.78
6 18 69 12.89 .968 2.27 5.49 2.5.1 31.40 27.27
.5 19 71 12.45 .060 6.08 5.18 .85 32.01 27.796 23 171 12.80 .958 4.64 5.36 1.16 32.48 28.32
o 2! 172 11.51 .040 3.97 4.75 1.20 32.87 25.80
o 22 73 11.06 .910 3.39 4.57 1.35 33.2! 29.26
6 23 74 11.57 .920 5.82 4.17 .83 33.7! 29.68
6 24 75 11.14 .910 5.49 3.56 .65 34.26 30.03
6 25 76 979 .910 5.10 3.15 .62 34.77 30.356 26 177 0.5! .900 9.3.! 2.95 .32 35.70 30.64
6 27 78 9.20 .890 5.87 3.30 .5! 36.29 30.94
6 28 79 .9.92 .800 4.94 3.10 .63 36.78 31.256 29 198 5.59 .880 5.75 3.25 .57 37.36 31.58
6 30 14! 3.20 .878 5.82 3.20 .4 37.86 31.00
'7 I 82 7.93 .860 4.94 2.95 .591 38.36 32.19
1 2 153 7.45 .850 4.59 2.51 .55 33.8! 32.44
7 3 34 7.1 .851 5.13 2.24 .43 39.33 32.67
7 4 85 7.21 .148 5.11 2.38 .41 30.84 32.88
7 5 106 4.97 .830 2.40 5.32 2.43 48.88 33.46
7 6 187 6.74 .930 .97 5.4! 5.58 41.18
7 7 148 6.7! .830 3.70 4.37 1.18 41.55 34.44
7 .9 ISO 6.3! .830 3.35 .08 .12 48.88 34.44
7 0 .191 6.02 .838 4.18 .30 .07 4.1.29 34.47
7 191 19! 6.87 .830 4.87 1.09 .27 41.71 34.58
7 II 192 6.7! .930 2.72 1.32 .49 41.97 34.7!
7 12 193 4.50 .820 . 3.32 90 .38 42.30 34.81
7 3 94 6.46 .820 3.27 .31 .25 42.63 34.59
7 4 195 6.4! .820 2.5.! .28 .11 42.88 34.92
.969 CP SECONDS EXECUTION TIME.
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Combination Model Results
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DATE JULIAN AVAILABLE COEFFICIENT PREDICT!D MEASURED ET CUMULAT!VE CUMIJLATTVE
DAY AThR ET RATIO PREDICTED MEASURED

CM MWDY MN/DY CM CM
4 0 35.04 1.108 4.18 3.32 .76 .4! .3!
4 8 .380 34.48 3.100 2.63 3.06 3.47 .67
4 II 71 14.41 l.'300 3.18 1.32 .35 .9 .81
4 12 12 13.87 $10Ø 4.5 .64 .36 .40 .87
4 3 73 14.15 3.108 3.29 6.38 1.92 .72 1.50
4 4 14 14.23 .108 3.70 7.39 1.95 2.30 2.24
4 15 305 34.38 3.800 4.30 8.74 1.92 2.58 3.12
4 36 .386 34.30 1.4188 4.94 5.26 3.86 3.438 3.64
4 7 07 33.97 3.4188 4.30 5.87 1.43 3.49 4.23
4 0 08 12.78 3.000 5.52 4.24 .77 4.04 4.65
4 .39 319 32.55 1.700 3.438 -2.44 -.79 4.35 4.43
4 28 110 32.70 3.880 6.16 .83 .00 4.96 4.4!
4. 21 III 33.52 1.200 6.05 3.17 .39 5.57 4.53
4 22 112 13.49 1.800 3.68 4.62 3.26 5.94 4.99
4 23 113 13.31 3.700 5.78 2.26 .40 6.5? 5.22
4 24 334 33.89 .200 7.60 2.95 .39 7.27 5.534 25 115 32.83 3.880 3.94 3.28 .83 7.66 5.844 26 IA 12.53 3.0 3.63 3.82 .83 5.02 6.34
4 27 117 32.28 3.800 3.73 4.22 1.13 o.30 6.56
4 28 338 12.02 .3.200 5.37 4.86 .79 3.93 6.97
4 2° 10 3.89 3.200 4.53 4.52 3.00 3.36 7.424 33 328 31.63 3.208 6.53 3.61 .55 31.73 7.78
5 I 121 33.28 1.700 9.11 4.42 .55 8.33 8.23
5 2 322 30.00 1.200 7.29 5.33 .70 11.55 8.74
5 3 23 38.20 3.082 5.87 4.88 .36 2.16 9.23
5 4 24 0.73 .800 5.27 38.54 2.08 12.50 8.28
5 5 125 0.35 1.108 2.74 11.71 4.27 32.86 11.45
5 6 26 0.30 3.120 4.39 33.20 2.67 13.29 12.57
5 7 27 5.87 1.100 6.78 4.57 .75 3.39 33.83
5 .0 0 0.64 3.180 4.97 2.36 .48 34.38 33.27
S 129 8.43 1.800 5.06 1.68 .33 34.39 13.43S 17 130 0.16 3.888 5.4.1 .36 .87 35.43 33.47
5 II 31 8.33 1.800 4.60 4.34 .93 35.90 33.90
5 32 32 8.3.3 3.000 5.20 4.27 .82 36.42 14.33
5 13 .333 9.49 3.4100 3.81 6.76 2.24 36.72 35.03
5 34 334 8.46 1.200 3.45 2.62 1.8.3 16.87 35.27
5 IS 335 8.28 1.000 4.93 2.77 .56 37.36 35.55
5 16 336 8.08 1.700 4.36 3.70 .35 37.85 35.725 37 337 8.88 1.800 3.98 3.35 .64 38.24 .36.05
5 18 338 7.80 3.4100 3.37 6.18 3.92 33.56 36.665 10 130 7.20 .057 4.3.1 6.43 3.40 38.99 17.30
5 20 340 6.63 .370 6.23 12.62 2.03 39.6.1 38.57
5 23 341 6.28 .824 6.95 9.30 3.34 28.3.? 39.58
8 22 342 6.23 .318 4.20 7.31 1.69 21.73 20.23
5 23 34.3 6.35 .833 4.76 -2.26 -.56 21.34 19.98
5 24 144 6.66 .874 3.72 -1.22 -.33 23.53 39.36
5 25 345 6.0! .987 5.15 -.43 -.89 22.21
5 26 146 6.73 .881 4.47 -1.24 -.28 22.46 19.69
5 27 34.7 6.76 .89.7 5.33 5.72 .30 22.98 20.26
5 28 148 7.27 .954 4.87 1.38 .39 23.46 28.45
5 29 149 8.49 1.880 5.54 -.43 -.78 24.72 27.41
5 38 350 0.68 3.088 5.70 -7.34 -.3.25 24.59 30.60
5 33 35.3 38.98 3.100 5.57 -3.89 -.20 25.15 .39.58
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DATE JULIAM AVAILABLE COEFFICIENT PREDICTED MEASURED El CUMULATIVE CUMULATIVEDAY RATER KB ET El RATIO PREDICTED MEASURED

CM AM/QY MM/DY CM CMS I ¶52 10.62 1.000 6.64 7.49 1.13 25.8! 20.336 2 ¶53 10.01 1.100 7.54 8.79 1.17 26.56 21.216 3 154 9.64 1.000 6.26 28.88 4.6! 21.19 24.106 4 185 7.98 .1.000 3.88 24.21 6.23 27.58 26.526 9 156 5.04 .911 4.4t5 22.05 4.95 2.3.02 28.73
.5 6 157 .913 3.41 -7.42 -2.3 23.36 27.986 7 158 9.09 I.00 1.56 1.32 .85 29.52 28.12S 8 50 11.27 l.000 3.17 -.10 -.03 23.84 29.11I 9 III 11.50 !.00 5.77 8.74 1.52 29.41 28.986 II ¶61 ¶2.02 l.00 5.37 1.02 .19 29.95 29.08I Ii 162 11.56 1.000 5.54 3.61 .65 30.50 29.44
6 12 ¶63 11.25 1.1 5.96 3.48 .53 31.10 29.798 13 164 I.03 1.000 5.7.1 4.24 .74 31.67 30.226 4 .165 1.52 1.000 6.16 3.78 .61 32.29 30.596 15 166 ¶0.0! 1.000 7.13 2.08 .29 33.00 30.806 16 167 9.81 1.000 4.38 .46 .10 33.44 30.85
.5 ¶7 ¶68 0.89 1.000 5.65 -.25 -.04 34.00 30.826 19 169 11.14 1.000 2.36 1.52 .63 34.24 30.976 9 171 ¶0.14 1.000 6.37 3.00 .47 33.88 31.276 20 171 9.01 1.000 4.88 4.57 .94 35.37 31.736 21 172 943 1.000 4.21 4.67 1.11 35.79 32.206 22 173 0.07 1.000 3.63 4.39 1.21 36.15 32.645 23 ¶74 3.40 1.000 5.48 3.84 .70 36.70 33.026 24 ¶79 8.11 .300 5.98 4.01 .57 37.30 33.42
' 2.5 176 7.33 1.300 5.62 5.46 .97 37.86 33.976 26 177 7.2Q .957 9.04 8.23 .83 33.85 34.795 27 ¶78 .5.48 .850 5.58 9.30 1.67 39.41 35.725 28 .179 5.34 .711 3.89 8.38 2.15 39.80 36.566 29 ¶80 4.50 .59? .3.37 5.51 1.42 40.19 37.11S 20 ¶51 3.07 .521 3.12 3.53 1.17 40.49 37.467 1 182 3.69 .484 2.77 2.49 .90 40.76 37.1.17 2 ¶83 3.46 .454 2.42 2.36 .07 41.44 37.957 3 04 3.21 .420 2.50 2.29 .89 41.26 38.197 35 2.98 .30? 2.39 2.24 .94 4.1.50 38.407 5 46 2.77 .354 .1.15 5.90 5.73 41.6%
7 6 87 2.54 .333 .39 5.64 14.37 41.65 39.67 7 ¶88 2.47 .324 1.45 4.72 3.26 41.79 40.037 9 199 2.52 .33? .1.34 .56 .42 41.93 40.97 0 190 2.57 .337 1.68 .7? .42 42.09 40.167 10 ¶91 2.47 .324 1.53 1.14 .72 42.25 40.287 I.? ¶92 2.32 .304 .1.01 .79 .78 42.35 40.357 ¶2 ¶93 2.24 .294 1..1F3 .36 .30 42.4.7 40.397 ¶3 104 2.24 .294 1.17 -.0.3 -.03 42.59 40.39.948 CP SECONDS EXECUTIOU TrUE.
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DATE JIJLIAN AVAILABLE CDEFFICIENT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY 8ATER KB ET ET RATID PREDICTED MEASURED

(M MM/DY MM/DY CM CM
4 9 00 14.45 1.333 4.10 .9! .22 .41 .794 13 133 14.34 1..13 2.63 1.72 .66 .67 .264 I.! ¶31 14.24 !.37 3.11 1.45 .46 09 .41
4 2 ¶12 13.91 1.17 4.75 .15 .34 .43 .424 3 33 13.91 1.733 3.27 5.69 1.74 .72 .994 14 ¶34 14.22 l..33 3.79 5.11 .35 2.J7 1.3W
4 ¶5 15 4.33 1.733 4.83 7.47 1.55 2.53 2.254 16 36 ¶4.98 1.303 4.94 4.34 .38 3.38 2.694 17 137 ¶4.57 .303 4.13 5.94 .1.45 3.49 3.284 ¶8 138 13.51 1.307 5.54 3.73 .67 4.34 3.654 10 .139 13.2W 1.300 3.38 -2.46 -.80 4.35 3.4!423 ¶10 1.45 1.330 -.13 -.32 4.97 3.39
4 2! III ¶4.24 1.7'30 6.30 2.31 .34 3.57 3.594 22 ¶12 14.32 1.033 3.6 6.32 .65 5.93 4.234 23 13 13.91 1.300 3.73 4.31 .73 6.53 4.60
4 24 14 3.3! 1.030 7.65 3.56 .48 7.27 4.964 25 IS 13.15 1.330 3.92 3.13 .8.! 1.66 5.284 26 116 ¶2.92 .3.65 .86 .32 3.32 5.474 27 117 12.67 1.730 3.72 4.38 1.3.1 3.40 5..9ó4 29 13 2.67 1.033 5.13 4.93 .95 6.l 6.45
4 2' 10 2.62 1.330 4.52 6.43 .42 3.37 7.79
4 30 20 12.34 1.133 6.55 4.19 .64 .5.32 7.5!
5 I 121 11.88 1.333 8.12 5.49 .68 13.83 8.06
3 2 122 11.35 .313 7.20 6.12 34 11.56 8.67
5 3 123 1.69 1.773 5.11 5.94 1.15 2.77 9.27
5 4 24 17.13 5.24 11.13 .93 12.63 13.28
5 5 25 9.57 I.73 2.77 11.13 4.3.1 2.37 11.39
3 5 26 .2Q 1.700 4.21 3.49 2.49 3.29 2.44
5 7 127 0.1! 1.307 6.33 5.33 .33 13.oO 2.34
5 23 8.71 1.303 497 2.22 .57 4.39 3.22
5 129 743 1.3 5.36 3.35 .66 14.97 13.565 Il 23 1I5 5.41 4.42 .32 15.44 14.33
5 Ii 131 7.71 4.73 9.88 2.39 15.91 14.39
5 12 132 7.13 .032 4.81 8.59 .73 .43 15.85
5 13 133 6.73 .879 2.65 6.36 2.59 6.66 16.53
5 14 134 6.65 .373 1.27 -.53 -.42 6.79 16.48
5 5 135 6.95 .912 4.51 -1.55 -.34 17.24 16.335 16 136 7.23 .949 4.59 -1.50 -.33 17.70 16.18
5 17 137 7.54 903 3.9! 1.75 .45 H.30 16.35
5 8 ¶38 7.44 .976 3.09 4.78 1.55 18.40 6.33
5 ¶0 ¶39 6.95 .912 4.11 4.37 1.36 13.81 17.275 23 143 6.50 .853 6.38 12.70 2.39 9.41 18.34
5 21 141 6.52 .356 7.20 8.89 .1.23 27.13 19.42
5 22 42 7.13 .919 4.75 7.34 1.55 27.6.1 23.16
5 23 .143 7.51 .186 4.79 -3.89 -.81 21.79 19.77
5 24 144 7.00 1.73 4.26 -1.63 -.38 21.51 10.61
5 25 45 8.17 .133 5.54 .97 .18 22.37 19.73
5 26 46 7.99 .107 5.16 1.9! .38 22.37 9.39
5 27 147 7.69 1.130 5.39 11.15 1.39 23.16 21.3.1
5 28 48 7.6! .909 5.17 9.53 1.37 23.61 21.96
5 29 149 7.32 1.330 5.40 8.59 3.57 24.22 22.82
5 33 ISO 7.09 1.373 5.1 -3.18 -.56 24.70 22.53
5 31 15.1 8.23 1.333 5.56 -3.94 -.73 25.35 22.1!
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DATE JULIAN AVAILABLE COEFFICIE?fr PREDICTED MEASURED El CUMULATIVE CUMULATIVEDAY WATER El ET RATIO ?REDICTEi) MEASURED

CM MM/D'( MM/DY CM CMI I 152 8.76 1.000 6.64 -4.35 -.73 26.01 21.626 2 153 0.19 1.000 7.55 -3.51 -.46 26.77 21.276 3 154 0.64 1.800 6.29 11.33 .30 27.40 22.411 4 155 0.80 1.000 3.86 7.48 2.98 27.78 23.651 5 156 18.13 1.080 4.89 13.97 2.96 23.2.7 24.95I 157 ¶1.53 1 000 3.72 - .5 -.40 28.64 24,306 7 158 11.07 1.000 1.55 3.66 2.36 29.80 25.176 0 59 11.68 .000 3.20 2.11 .66 29.12 25.386 9 60 lJ.03 1.00 5.75 5.92 1.03 2.60 25.976 10 16.1 7.80 .800 5.35 3.12 .58 30.23 26.236 1.1 162 11.27 1.800 5.5.1 3.9.1 .71 30.78 26.676 12 163 10.09 7.800 5.99 3.71 .62 37.38 27.046 13 164 10.64 1.000 5.74 4.52 .79 31.95 27.506 14 T65 0.18 1.800 6.10 4.19 .68 32.57 27.92
6 15 66 0i4 1.000 7.14 2.74 .38 33.28 28.196 16 167 0.37 7.000 4.38 1.93 .44 33.72 28.386 7 63 9.34 1.000 5.63 18.11 1.79 34.28 29.39
6 18 69 9.31 1.000 2.36 11.99 5,04 34.52 30.586 9 70 0.14 7.800 6.36 12.67 1.99 35.16 31.856 28 17.1 8.78 7.000 4.90 5.37 7.08 35.65 32.386 27 172 8.25 .000 4.22 5.19 1.23 36.07 32.906 22' 173 7.74 7.000 3.62 4.60 1.27 36.43 33.366 23 174 7.21 .946 5.16 3.40 .66 36.95 33.706 24 75 6.38 .003 5.43 2.37 .53 37.40 33.996 25 176 1.72 .882 4.94 4.14 .34 37.98 34.406 26 177 6.37 .836 9.70 7.24 .33 38.85 35.126 27 178 5.63 .739 4.84 8.94 7.85 39.34 36.826 28 170 4.54 .506 3.33 8.69 2.6.1 39.6.7 36.396 29 I8 3.68 .483 3.16 6.45 2.04 29.09 37.536 30 Ill 3.02 .396 2.28 4.72 2.87 40.21 38.307 I 132 2.61 .343 1,06 2.51 .79 40.47 38.357 2 83 2.25 .205 7.59 2.77 .75 40.57 39.637 3 134 .1.97 .259 1.59 .29 .44 43.73 38.867 4 95 .1.77 .232 1.41 2.83 1.44 4.8,37 39.06S 186 757 .206 .50 8.17 10.51 40.93 39.687 5 197 1.36 .173 .2.1 6.60 31.98 40.95 40.347 7 199 1,70 .156 .78 6.55 9.34 41.02 41.807 9 89 .03 .135 .55 2.54 4.59 41.07 41,257 0 100 .96 .113 .58 2.73 3.83 41.13 41.487 10 191 .60 .879 .33 5.05 41.17 41.167 Ii 92 .40 .052 .77 1.14 6.67 41.18 41.777 12 103 .27 .335 .14 .66 4.55 47.20 47.847 13 94 .27 .035 .14 .05 .35 41.21 41.84.946 CP 5ECOrlfl5 EXECIJTTC1 TIME.
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T1-3
XI 13

OATE JULIAN AVAILARLE COEFFICIEMT PPECICTED MEASUREr) E CUMULATIVE CUMULATIVEDAY ATER KR ET ET RATIO PREDICTED MEASUREr)

CM MM/Dy ML/Dy CM CM4 9 09 l4l3 1.000 4.13 2.03 .49 .41 .204 $0 $00 $3.95 1.00 2.53 2.2! .34 .68 .424 II 10$ $3.77 I.08 3.18 .48 .44 .99 .564 2 .182 $3.52 l.'00 437 1.70 .42 .40 .734 $3 1253 13.52 1.308 3.23 1.37 .42 1.73 .374 $4 .104 $3.24 I.809 3.88 2.41 .53 2.11 .114 $5 $05 13,11 1.2500 4.79 1.47 .31 2.59 1.264 16 36 12.83 1.880 4.98 1.42 .29 3.09 .434 $7 $07 2.83 1.888 4.11 8.64 2.10 3.50 2.274 $8 758 2.78 1.2500 5.52 6.90 1.27 4.05 2.964 19 109 .13.24 1. 3.759 4.30 1.42 4.36 3.404 28 $10 $3.75 I.80 6.13 -3.36 -.63 4.07 3.024 21 III 14.38 1.7508 6.13.1 -.1.12 -.19 3.57 2.9!4 22 $12 $4.33 I..O00 3.66 1.98 .54 5.94 3.184 23 $13 $4.88 .1.000 5.7$ 3.20 .36 .6.5.1 3.424 24 114 11.80 .000 7.61 2.74 .36 7.27 3.704 25 15 13.47 1.2580 3.94 3.33 .85 7.67 4.034 26 116 11.37 .000 3.64 3.30 .7! 3.03 4.364 27 II? 12.38 7.000 3.74 4.32 1.16 3.40 4.794 25 $3 72.35 1.000 5.17 3.56 .69 3.92 5.154 2° 170 $2.37 1.000 4.52 3.7! .82 937 5.524 30 7225 11.82 1.300 4.48 3.30 .51 $0.02 5.355 I 12? 11.43 1.000 8.13 4.60 .57 $0.33 6.3$5 2 722 71.08 7.080 7.32 5.46 .75 $1.57 6.858 3 123 13.44 1.000 5.09 5.99 1.13 2.758 7.455 4 $24 9.8$ 1.000 5.22 5.21 1.30 $2.60 7.275 5 $25 .28 1.800 2.78 6.60 2.38 $2.87 3.633 1 26 8.39 1.000 3.22 6.22 1.47 13.30 9.255 7 127 9.40 1.000 6.08 6.20 1.02 I3.o3 3 128 9.8 .1.010 5.00 4.3.1 .30 $4.48 0.23
5 9 129 7.68 7.000 5.256 3.31 .79 $4.91 25.685 0 38 7.29 .287 5.22 3.23 .62 13.435 II 131 6.50 .904 4.26 4.57 1.07 $5.86 11.46
5 2 $32 6.7? .88.1 4.68 3.66 .913 6.32 11.825 13 $33 6.58 .964 2.59 3.43 .32 16.58 $2.175 14 $34 6.46 .348 1.22 0.738 0.00 6.70 $2.175 IS 35 6.74 .885 4.34 -.76 -.18 77.13 $2.095 $6 $36 6.06 .953 4.42 7.14 1.6$ 1.57 2.305 $7 137 7.12 .034 3.69 8.97 2.43 7.94 13.705 $3 $38 6.7s .837 2.81 9.36 3.5.1 $3.22 $4.695 19 39 6.41 .847 3.90 $6.15 4.14 18.62 $6.305 28 140 6.66 .874 6.27 15.62 2.49 19.24 17.86S 27 $4? 6.13 .870 7.35 $5.42 2.10 79.98 19.415 22 $42 4.46 .848 4.34 .3? .79 20.4.! $9.493 23 143 4.35 .833 4.06 .23 .01 20.32 79.49

5 24 44 6.4! .841 3.55 .03 .01 21.17 9.495 25 $45 1.46 .848 4.69 .23 .06 21.64 $9.525 26 46 6.35 .833 4.22 -.125 -.252 22.256 19.5$5 27 747 6.375 .827 4.36 -3.37 -.63 22.55 19.205 29 148 1.8.1 .854 4.34 -7.06 -1.53 22.98 13,505 29 149 7.27 .954 5.27 25.76 4.39 23.51 21.075 30 150 8.44 1.000 5.70 25.22 4.42 24.48 23.685 31 751 9.94 1.2580 5.57 27.79 4.90 24.64 28.37
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T1-3

3ATE JULIAPI AVAILABLE COEFFICIENT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY 8ATER KB ET Er RATIO PRETICTED MEASURED

CU UN/DY MM/DY CM CM
5 I 152 10.00 1.000 6.61 -3.07 -.46 25.30 26.07
6 2 $53 1.1.28 1.000 7.50 2.11 .28 26.05 26.28

3 154 6.26 6.12 .98 25.68 26.89
6 4 $55 $3.27 1.000 3.86 6.07 1.57 27.96 27.50
6 5 .156 0.43 1.000 4.87 7.62 1.57 27.55 28.26
6 6 157 9.05 .000 3.71 3.30 .89 27.92 28.59
6 7 $58 9.10 1.000 1.55 5.74 3.70 28.27 29.16
6 8 $59 3.56 1.000 3.19 1.68 .53 28.39 29.33
6 9 60 9.81 1.033 5.74 3.10 .54 28.97 29.64
6 0 16$ 9.06 1.000 5.36 -1.19 -.22 20.50 29.52
S II 152 10.31 3.000 5.54 13.92 3.97 30.36 30.SJ
S $2 $63 10.16 1.000 6.01 11.6$ .1.03 31.66 31.78
S $3 .164 $3.19 1.100 575 $3.36 2.29 3.1.23 33.09
6 34 65 $0.04 1.300 6.16 2.46 .40 31.85 33.34
S IS $66 9.73 1.100 7.17 2.79 .39 32.57 33.62
o $6 $67 9.45 1.300 4.39 3.45 .79 33.00 33.96
.5 17 $68 9.20 .000 5.67 3.68 .s5 33.57 34.33
5 13 369 3.05 1.30 2.34 5.33 2.20 33.8% 3454
5 tO $70 9.59 1.103 6.33 5.5.1 .97 34.44 35.39
5 21 Ill 3.11 3.000 4.86 6.35 1.31 34.92 36.03
6 2.1 172 7.50 .984 4.15 6.10 .3.47 35.34 36.64
6 22 $73 5.89 .004 3.29 5.38 .1.54 35.67 37.18
1 23 $74 6.28 .324 4.53 3q94 .38 36.12 37.57
5 24 175 5.90 .774 4.64 2.95 .64 36.58 37.37
6 25 $75 5.72 .751 4.23 3.d9 .22 37.00 38.25
6 26 $77 5.39 .707 7.32 6.71 .92 37.74 38.93
1 27 $78 4.73 .521 4.09 7.75 1.20 33.33 39.73
5 28 $79 3.69 .434 2.70 6.27 2.32 38.42 40.33
6 29 TOO 3.08 .404 2.65 2.29 .86 30.68 40.56
6 33 181 2.85 .374 2.15 -.15 -.02 38.89 40.55
7 I 192 3.00 .304 2.25 -.74 -.23 39.32 40.48
7 2 383 3.08 .404 2.17 .20 .09 39.34 40.50
7 3 104 3.35 .403 2.46 .84 .34 39.59 4353
7 4 $85 2.95 .38.7 2.36 1.17 .30 39.32 40.70
7 5 306 2.92 .373 .i.o7 5.16 4.32 32.93 41.21
7 6 $87 2.72 .357 .41 5.23 32.5.7 3997 41.74
7 7 IOB 2.57 353 .1.58 4.72 2.'9 40.32 42.2$
7 0 139 2.72 .357 1.44 .56 .39 43.27 42.27
7 9 190 2.75 .361 .1.73 .48 .27 40.45 42.3.1
7 0 191 2.70 .354 1.75 .94 .54 43.62 42.4$
7 1.1 392 2.57 .337 .1.12 1.34 .93 40.73 42.5$
7 32 93 2.47 .324 1.30 .76 .58 40.86 42.50
7 3 .194 2.37 .31.1 .1.24 .54 .52 43.99 42.65
7 14 $95 2.34 .307 .94 .20 .2.1 41.08 42.67

.903 CO SECONDS EXECUtION TTME.



T1-5

DATE JULIAM AVAILA8LE COEFFICI4T PREDICTED EASIJRED Et CUMULATIVE CUMULATIVE

DAY 4ATER KS ET RATIO PREDICTED MEASUREr)

CM MM/DY MM/DY CM CM

4 10 108 l3.5 .I.00 2.64 2.41 .91 .26 .24

4 U 101 13.30 1.000 3.28 .93 .57 .42

4 12 02 2.97 .100 4.03 2.34 .58 .Q0 .66

4 13 103 12.30 .000 3.27 1.95 .57 1.31 .34

4 14 104 12.59 1.000 3.80 2.98 .76 1.60 1.13

4 IS 105 12.44 1.4110 4.79 1.68 .33 2.17 1.29

4 6 106 12.46 1.000 4.96 .56 .11 2.67 .35

4 17 .107 2.13 1.308 4.11 7.16 .74 3.05 2.47
4 0 lOS 12.25 .000 5.54 5.49 .09 3.63 2.61

4 0 100 3.63 1.000 3.08 4.65 1.51 3.94 3.48

4 20 110 14.21 1.000 6.12 -.89 -.5 4.55 2.99

4 2) III 4.60 .008 6.03 2.74 .45 5.16 3.26

4 22 112 13.38 1.3110 3.67 5.26 1.43 5.52 3.79

4 23 I3 3.40 1.800 5.7) 4.39 .77 6.39 4.23

4 24 14 13.02 1.0011 7.59 3.68 .49 6.85 4.64

4 25 1)5 12.61 1.0110 3.92 4.17 .36 1.25 5.41

4 26 116 12.41 1.380 3.61 4.41 I.).) 1.61 5.41

4 27 117 11.98 .308 3.71 4.67 1.26 7.98 5.88

4 28 118 11.47 .380 5.17 4.45 .96 .349 6.33

429 119 10.09 1.400 4.52 5.30 1.11 3.95 5.33

4 33 128 0.56 .380 6.53 5.51 .84 p.60 7.35

5 1 121 9.97 1.380 8.13 6.58 .91 3.41 5.84

5 2 122 9.34 1.400 7.27 7.16 .09 1.14 8.75

5 3 23 8.58 1.0110 5.47 6.96 1.3.7 11.65 9.45

5 4 124 7.54 1.300 5.23 574 l)0 12.17 3.12

5 5 125 7.26 .953 2.63 6.31 2.59 12.43 4.74

5 6 126 6.35 309 3.76 6.22 .66 12.31 11.33

S 7 2.7 544 .545 5.09 5.22 1.22 1.3.32 1.95

5 8 128 6.46 .795 3.97 444 .32 3.71 12.35

5 9 20 5.66 .743 3.74 4.34 1.38 14.00 12.76

5 13 130 5.25 .689 3.77 3.35 .89 14.46 13.39

5 II 131 4.84 .635 2.98 4.85 .63 14.76 13.58

5 2 32 4.64 .600 3.15 4.39 1.30 15.08 13.98

5 3 133 4.46 .585 1.76 4.19 2.39 15.25 4.411

5 14 134 4.25 .562 .93 -1.04 -1.29 5.33 4.30

5 IS 35 4.44 .583 2.87 -5.72 -2.411 15.62 13.73

5 16 136 5.15 .676 3.26 2.62 .30 15.95 13.99

5 17 137 6.42 .343 3.32 .25 .48 16.28 $4.31

5 18 133 7.56 .992 3.15 4.62 1.47 16.59 4.49

3 19 139 8.50 1.0110 4.47 9.53 2.13 17.04 15.43

5 28 .144 0.29 1.000 7.17 2.00 .80 17.76 26.72

5 21 141 0.52 1.008 5.41 16.18 1.92 .19.68 18.34

5 22 142 0.26 .080 5.16 2.16 .42 19.11 $8.55

5 23 143 5.86 1.000 4.89 1.24 .25 0.68 $8.68

5 24 144 0.96 1.000 4.26 .71 .17 24.33 28.75

5 25 145 3.88 1.3110 5.50 1.50 .27 20.59 18.90

5 25 146 3.65 1.400 5.03 1.60 .32 21.09 19.36

5 27 .147 8.48 1.388 5.89 -1.98 -.34 21.68 18.96

5 25 48 8.42 1.000 5.11 -7.52 -1.47 22.10 18.11

5 20 149 .26 1.000 5.53 14.68 2.66 22.74 19.55

5 34 ISO 10.66 1.008 5.71 14.28 2.49 23.31 21.08

5 31 151 12.64 2.005 5.58 18.92 3.39 23.87 22.50
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DATE JULIAM AVAILABLE COEFFICtENT PREDtCTED MEAUED ET CUMULATtVE CUMULATIVE
DAY #ATER Er ET RATIO PPEDICTEr) MEASURED

CM MM/DY MM/DY CA CA
6 152 13.63 1.000 6.59 .48 .0! 24.53 22.98
6 2 153 13.63 .000 7.5! 6.68 .99 25.29 23.56
6 3 154 12.61 J.000 6.2.7 9.96 1.59 25.91 24.56
6 4 155 1.62 1.000 3.38 6.25 2.13 26.30 25.39
6 5 156 17.63 .900. 4.89 9.54 .1.77 26.79 26.25
6 6 157 10.15 1.900 3.73 3.ó3 .77 27.16 26.8!
6 7 158 19.15 1.900 1.56 5.6! 3.68 27.32 27.17
5 9 59 18.66 1.00 3.2.! .36 .27 27.64 27.26
6 9 ISO 0.04 1.700 5.75 1.45 .25 28.2! 27.47
S l Jo! 1.27 1.770 5.34 -4.!! -.77 29.75 25.99
o ii 182 1.60 .870 5.55 4.40 2.52 29.37 25.39
o 12 63 2.18 I.19 6.17 5.60 2.60 29.07 2.95
6 3 164 12.4! .817 5.77 9.38 3.40 38.47 31.80
6 14 165 .12.26 1.777 6.18 4.24 .69 31.00 32.32
.6 IS 166 1.73 .877 7.16 5.77 .3! 31.87 32.39
5 16 67 11.14 .1.807 4.4.! 6.68.. 1.52 32.25 33.56
6 17 169 1.53 !.Olo 5.66 6.68 1.13 32.8! 34.23
6 18 ISO 0.97 1.170 2.35 7.44 3.16 33.05 34.97
5 10 170 039 I 6.32 6.9! .1.99 33.69 35.66
628 .171 9.75 l.940 4.90 7.16 1.46 34.17 36.38
6 2! 172 9.00 .070 4.24 6.60 .96 34.50 37.44
6 22 173 7.43 .075 3.53 6.05 .7! 34.95 37.84
6 23 174 6.77 .988 4.83 4.90 1.81 35.43 39.13
6 24 75 6.29 .825 4.97 2.77 .56 35.03 39.41
6 25 76 5.95 .752 4.48 .74 .17 36.37 38.49
6 28 77 5.93 .773 .o5 -1.19 -.15 37.17 38.37
5 27 178 6.86 .705 5.25 -.03 -.4! 31.78 38.36
5 29 73 6.32 .929 4.54 3.63 .78 38.16 38.73
6 29 80 505 .792 5.12 0.93 1.92 39.67 39.7!
8 38 4! 4.97 .652 3.77 12.42 3.30 4135
7 I 82 3.37 .442 2.54 1.46 4.5! 30.31 42.11
7 2 183 2.23 .203 .1.56 6.03 444 30.46 42.79
7 3 194 1.54 .212 1.24 3.9! 3.14 39.59 43.18
7 4 95 1.29 69 1.82 2.3Q 2.34 39.69 43.42
7 5 86 I. 16 .130 .48 6.15 5.12 39.73
7 8 197 .7 .115 .12 5.32 47.19 33.74
7 7 198 .78 .02 .42 4.90 .1.75 30.78 45.!!
7 9 89 .75 .908 .39 .69 .75 33.82 5. 9
7 0 00 .97 .115 .5! .3! .57 30.37 45.26
7 II 9! .79 .102 .45 1.32 2.I 30.92 45.30
7 II 192 .52 .768 .23 1.14 5.00 39.94 455ci
7 2 103 .47 .752 .21 .64 3.05 34.08 45.57
7 13 104 .35 .146 .18 .38 2.)9 39.98 45.61
7 4 195 .32 .142 .13 .13 1.02 30.99 45.62

.951 CP SECONDS EXEC!JTIO'4 TIME.
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DATE .JULtAM AVAfl.AI3LE CUEFFICtENT PREDTCTED MEASURED E CUMULATIVE CUMULATIVE
DAY S.kTER KB Er ET RATIO PREOICTED MEASURED

CM MM/DY MM/DY CM CM

4 9 09 3.70 !1r3 4.30 -3.40 -.34 .43 -.34
4 II .100 33.95 3.000 2.63 .38 .37 .67 -.2
4 II 14.1 33.98 3.300 3.30 2.87 .99 .37
4 32 .342 33.65 .400 4.33 4.67 3.15 3.40 .63
4 33 .143 3.09 .000 3.25 4.37 3.28 3.72 1./35
4 34 .344 32.58 3.100 3.34 3.28 .86 2.34 3.38
4 35 335 12.43 3.404 4.79 2.77 .58 2.58 .65
4 6 346 32.35 3.000 4.97 4.67 .94 3.38 2.32
4 37 J47 33.77 .000 4.32 4.30 .37 3.49 2.64
4 IS 348 13.00 1.404 5.52 3.34 .70 4.44 2.99
4 9 09 30.70 3(344 3.33 .43 .33 4.35 3.03
4 20 334 30.62 3.000 6.36 0.20 0.14 4.97 3.33
4 23 III 10.90 1.400 6.12 .43 .-17 5.57 3.37

22 1.32 30.74 1.344 3.68 2.44 .56 5.94 3.33
4 23 33 31.50 1.140 5.70 2.37 .50 5.53 3.ó
4 24 34 31.37 3.104 7.65 3.43 45 7.27 3.94
4 25 115 9.09 .300 3.93 3.68 04 7.66 4.33
4 26 16 9.56 I.4 3.63 2.01 .55 3.03 4.53
4 27 117 0.37 3.044 3.73 2.01 .54 3.44 4.73
3 28 3333 9.35 3,044 5.34 .933 .333 3.91 4.93
4 29 339 0.97 .400 4.53 5.82 3.29 3.36 5.49
4 30 324 0.57 I. 040 6.54 5.30 .97 3. 01 6.32
5 I 2! 7.50 .097 0.33 7.10 .37 13.133 6.33
5 2 22 7.17 .328 6.75 574 .85 33.50 7.33
5 3 23 6.46 .048 4.30 5.33 .24 13.93 7.34
5 4 .324 5.07 .770 4.43 4.36 3.31 2.34 8.34

5 25 5.47 .733 1.29 5.23 2.62 2.53 3.37
5 6 126 5.24 88 2.89 .67 1.61 12.02 3.33
5 7 327 4.38 .554 3.96 4.67 1.18 33.22 9.38
5 0 1233 4.73 .621 3.09 2.46 .34 13.53 30.35
5 9 329 4.8 .588 2.36 2.40 .84 33.53 '0.30
S II 330 4.25 .558 3.23 2.3.! .76 14.33 4.33
5 II '3! 3.90 .524 2.45 4.42 3.30 34.37 10.77
5 32 32 3.79 .407 2.50 3.56 .37 34.63 11.32
5 33 333 3.56 .467 3.41 3.36 2.53 34.77 3.68
5 34 334 3.59 .47! .68 -3.73 -2.53 34.84 33.51
5 35 335 3.76 .493 2.45 -4.70 -1.95 5.09 3.13
5 36 335 4.48 .588 2.34 5.07 2.7 35.37 1.62
5 37 337 5.44 .734 2.93 6.07 2.35 5.65 2.22
5 Id 338 6.48 .350 2.70 7.32 2.90 35.92 3.13

9 139 7.30 .958 4.3.3 0.9i 2.30 35.35
5 21 340 7.90 1. 7.34 13.89 3.67 17.47 35,30
5 21 143 3.23 1.040 33.40 13.43 .60 7.93 16.53
5 22 342 0.26 3.000 5.34 -.43 -.08 18.42 36.40
5 23 343 3.38 1.000 4.34 -.63 -.33 0.9! 6.42
5 24 144 0.34 3.010 4.24 -.43 -.30 30.33 16.33
5 25 345 8.44 3.000 5.59 3.37 .23 IQ5Q 36.50
5 26 346 0.34 1.000 5.15 2.72 .34 20.39 6.77
5 27 347 7.08 3.000 5.85 3.63 .62 23.98 17.33
5 28 348 7.63 I.oao 5.32 3.75 .74 23.49 17.51
5 29 349 7.24 .950 5.25 3.36 .74 22.02 17.90
5 30 354 5.84 .595 5.09 4.31 .aI 22.53 38.31
5 33 15.1 6.46 .848 4.73 4.60 .75 23.10 15.77
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DATE ,JtJLIAM AVAILABLE COEFFICIENT PREDICTED MEASU9ED ET CUMIILATIVE CUMULATIVE
DAY r4ATEP KR ET ET RATI) PREDICTED MEASURED

CM MM/DY MM/DY CM CM
.6 I 152 6.210 .787 5.22 5.2& 1.213 23.52 30.20
6 2 153 5.47 .738 5.42 4.14 .76 24.216 19.71
6 3 354 4.98 .640 4.0 1.14 .28 24.46 19.82
6 4 355 4.76 .625 2.43 -5.213 -2.217 24.71 19.32
6 5 156 5.14 .675 3.29 27.97 8.51 25.03 22.12
o o 357 6.38 .837 3.32 22.321 7.218 25.35 24.33
6 7 58 9.218 .21021 .56 26.9 6.74 25.521 24.93
6 8 ISO 121.10 1.00 3.2! -Q37 -2.lo 25.82 26.42
6 9 160 11.64 3.2100 5.78 -3.214 -.18 26.40 25.91
6 121 161 12.20 1.212121 5.38 .30 .02 26.94 25.92
o H 162 3.89 .21210 5.53 2.25 .53 27.49 26.22
6 12 163 11.61 .0210 6.021 2.217 .48 23.09 26.53
6 13 364 11.31 3.21210 5.69 3.53 .62 28.66 26.216
6 14 365 3.213 .21021 6.16 444 .66 29.29 27.26
6 35 66 321.55 3.000 7.34 4.32 .60 29.90 27.69
6 6 367 321.3! 3.000 4.43 4.30 3.49 321.43 28.17
6 3.7 3621 9.73 1.2100 5.60 4.65 .212 33.40 28.64
6 8 360 9.35 1.21210 2.33 5.49 2.35 33.23 29.30
6 19 1721 3.97 3.21210 6.33 4.95 .721 31.217 29.68
6 221 173 9.54 3.21210 4.36 5.38 3217 32.35 30.2
.6 23 372 21.219 3.21210 4.24 4.62 .09 32.78 321.66
.6 22 73 7. .907 3.64 4.29 1.18 33.34 33.219
6 23 374 7I4 .937 5.121 3.63 .73 33.65 33.46
.6 24 175 6.70 .2193 5.34 3.25 .63 34.38 23.70
.6 25 76 .6.53 .357 .92 3.94 .321 34.67 32.36
6 26 177 6.18 .911 5.38 5.36 .64 35.521 32.721
6 27 78 5.64 .74 4.86 6.321 1.25 35.09 33.31
.6 28 170 4.03 .544 359 5.77 1.63 36.35 33.89
6 29 380 435 .57; 3.75 4.32 1.15 36.72 34.32
.6 321 181 3.02 .534 2.98 3.221 1.217 37.212 34.64
7 I 392 3.63 474 2.74 2.39 .217 37.30 34 .o8
7 2 183 3.38 .444 2.39 .23 .30 37.5.3 35.47
7 3 1214 3.13 .417 2.55 3.57 .6.1 37.70 35.23
7 4 95 3.05 .4210 2.43 3.42 .521 321.43
7 5 216 2.90 .3213 3.40 5.26 4.90 33.34 35.20
7 .6 187 2.77 .364 .43 5.36 2.58 321.39 36.34
7 7 188 2.72 .357 3.621 4.30 3.211 321.35 36.92
7 21 389 2.75 .363 .1.44 .64 .44 38.49 36.23
7 9 390 2.77 .364 .79 .33 .38 33.6.7 37.42
7 34 303 2.721 .354 3.75 .38 .10 33.215 37.44
7 H 92 2.45 .348 1.15 -.7 -.66 33.96 36.26
7 32 93 2.72 .357 1.43 -3.27 -.219 39.321 36.33
7 3 94 2.93 .385 3.54 -1.52 -.98 39.26 36.621
7 14 95 .3.03 .398 3.22 -.5.3 -.42 39.38 36.63

.955 CP SECOI4DS E'(ECIJTIOO TIME.
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DATE JULIAN AVAILABLE OEFFICfE?lT PREDTCTED MEASURED ET CUMULATIVE CUMULATIVE

DAY ATER 3 ET RATIO PREDICTED MEASURED

MU/DY MM/DY CM CM

4 9 09 15.191 1.4910 4.191 2.24 .55 .41 .22

4 14 1491 4.37 1.000 2.65 2.67 1.41 .67 .49

4 II 1(41 14.64 1.9100 3.19 2.913 .64 .90 .69

4 2 1912 14.29 1.700 4.3 2.44 .61 1.491 .94

4 3 1913 4.26 1.040 3.24 1.45 .45 I .72 .49

4 4 44 13.90 1.000 3.82 2.34 .61 2.191 1.32

4 15 1915 13.38 1.0910 4.81 1.47 .22 2.58 1.42

4 16 1916 13.57 1,9140 4.94 4.32 .917 3.918 1.36

4 17 1917 1,63 1.4091 4.48 4.911 .98 3.49 2.26

4 18 1918 12,58 1.400 5.591 5.56 1.71 4.44 2.31

4 0 1919 12.38 1.440 3,47 53 l7 4.34 2.87

4 291 1191 11.05 1.91091 6.14 .97 .16 4.96 2.96

4 21 .111 12.43 .440 6.41 .28 15 5.56 2.90

4 22 112 12.78 1.7491 3.67 3.25 . 5.92 3.32

4 23 II] 11.917 I.91'9191 5.68 3.35 .59 6.40 3.65

4 24 14 11.47 1.704 7.62 4.24 .56 7.25 4.48

4 25 IS 11.11 1.914 3.92 4.32 1.191 7.65 4.51

4 26 116 191.74 1.704 3.65 4.42 1.21 91.41 4.95

4 27 1.17 191.27 I.4'14 3.71 4.39 1.18 91.33 5.30

4 23 118 0.137 1.740 5.15 4.72 .92 8.94 5.86

4 29 119 Q391 1.744 4.57 5.23 1.16 '.35

4 391 1291 .3.915 1.79191 6.55 5.56 .S 11.491 6.94

5 I 121 3.29 1.4491 8.14 5.77 .7.1 M.912 7.52

5 2 122 7.7; 1.4491 7.35 s.79 .79 1.55 8.49

5 3 123 7.12 .934 4.74 5.33 1.12 12.43

5 4 124 6.86 .861 4.51 4.45 .99 12.48 0.47

5 5 125 .6.11 .8912 2.24 5.84 2.66 12.791 9.66

5 6 126 5.30 .761 3.21 5.44 1.70 3.02 191.291

5 7 127 5.47 .718 .4.35 5.44 1.25 13.45 91.75

S S 128 5.14 .675 3.35 3.25 .97 13.70 11.37

5 9 129 4.31 .631 3.20 3.25 l..42 14.1.1 11.30

5 191 1391 4.51 .592 3.22 2.916 .64 14.43

5 II 131 4.18 .549 2.57 3.40 .32 4.60 1.94

5 12 132 4.291 .551 2.35 1.35 .47 4.97 2.78

5 13 133 4.13 .542 1.63 1.73 1.76 15.14 12.25

5 14 134 4.43 .531 .33 -2.57 -3.910 15.22 11.99

5 IS 135 4.74 .622 3.47 -2.69 -.88 5.53 11.72

5 16 136 5.20 .604 3.37 10.913 2.7 5.916 2.73

5 17 137 5.83 .745 2.95 191.991 3.69 16.i6 13.82

5 18 138 6.71 .799 2.51 14.62 4.22 16.41 4.88

5 19 .139 6.49 .9152 3.3.1 10.54 2.77 16.79 15.93

5 24 1491 7.191 .32 6.63 11.33 1.71 17.45 17.47

5 21 14.1 7.591 .934 9.29 .12.73 1.54 13.28 9.34

5 22 142 7.58 .095 5.11 -.53 -.191 13.70 19.20

5 23 143 7.55 .001 4.3.1 -.4 -.17 9.27 18.21

5 24 144 7.58 1.400 4.26 -.69 -.16 19. 791 18.14

5 25 145 7.83 .1.0491 555 .74 .13 20.26 18.21

5 26 146 7.76 l.04 5.911 2.39 .413 24.76 18.45

5 27 147 7.45 .978 5.72 .3.43 .60 21.33 18.79

5 28 148 7.14 .932 4,74 3.66 .77 21.84 10.16

5 29 .149 6.72 .382 4.83 3,76 .78 22.29 19.53

5 391 130 6.34 .835 4.76 3.36 .3.1 22.76 19.92

5 31 15.1 5.98 .785 4.38 4.06 .93 23.291 291.33
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lATE JULIAN AVAILABLE COEFPICX84T PREDICTED EASUED ET CUMULATIIE CUMULATIVE
DAY 4AT!R KS ST ST RATIU PREDICTS') MEASURED

C'4 MWOY MM/DY CA
.6 152 5.57 .731 4.37 4.39 I.7 23.o8 23.91
6 2 753 5.14 .675 5.38 5.82 1.15 24.l 21.39
5 3 754 4.53 .594 3.74 7.11 1.99 24.56 22.1
o 4 155 3.92 3l .93 2.90 7.53 24.76 22.30
.6 5 156 3.0.1 .305 1.92 26.92 14.31 24.95 25.38
6 6 157 3.67 .492 .78 7.97 5.68 25.73 26.27
.6 7 159 5.35 .768 1.18 0.95 9.28 25.24 27.37
a 9 50 9.51 l.00c3 3.10 -18.52 -5.81 23.56 25.52
6 9 60 1.85 l.40 5.74 -4.40 -.30 26.14 25.46
.6 73 61 2.70 1.090 5.3o -.43 -..18 26.68 25.41
6 II 162 12.28 7.309 5.56 3.63 .65 27.23 25.38
.6 2 163 72.30 7.300 5.98 3.35 .51 27.33 25.68
.6 3 164 11.73 7.399 5.74 3.89 .68 28.43 26.37
6 14 165 11.36 .310 6.14 4.79 .68 29.32 26.49
.6 IS .66 10.83 1.390 7.11 4.17 .59 27.73 26.91
.6 76 67 21.43 1.900 4.39 4.57 1.34 33.77 27.36
.6 7 248 0.39 1.300 5.6.7 4.85 .86 39.73 27.95
.6 26 6.0 9.77 7.309 2.36 6.37 2.53 39.97 28.45
.6 10 73 0.23 1.30 6.37 .37 37.47 29.37
.6 20 171 8.72 2.090 4.90 5.61 1.15 32.13 29.57
.6 21 172 9.24 1.100 4.22 4.78 1.19 32.52
.6 22 73 7.73 7.199 3.62 4.42 1.22 32.38 31.51
.6 23 74 7.25 .951 5.29 3.33 .64 33.43 33.44
.6 24 75 6.02 .938 5.47 2.59 .30 33.95 37.77
25 76 6.74 .995 4.96 3.66 .74 34.44 31.48

.6 26 377 4.44 .945 .72 6.29 .71 35.37 32.11

.6 27 79 5.91 .767 534 7.65 1.52 35.92 32.36

.5 29 70 4.39 .442 3.57 7.30 2.37 36.14 33.63

.6 29 ISO 4.75 .545 3.59 5.49 .7.53 36.53 34.75
6 34 181 3.50 .47! 2.73 4.36 2.49 36.92 34.56
7 .7 782 3.24 .425 2.45 3.18 7.30 31.cJS 34.48
7 2 83 2.07 .382 2.05 2.32 1.38 37.26 35.16
7 3 184 2.43 .345 2.11 2.57 7.22 37.47 35.42
7 4 85 2.40 .325 2.72 2.44 1.27 37.66 35.36
7 5 8.6 2.74 .281 .30 4.2 7.i 37.74 36.27
7 .6 8.7 7.02 .252 .20 5.6.7 9.23 31.77 36.33
7 7 88 7.34 .241 .08 4.42 4.73 37.88 37.27
7 4 799 1.92 .252 1.31 3.30 0.03 37.98 37.27
7 0 790 2.34 .268 1.32 .36 .27 33.11 37.37
7 11 107 2.02 .265 1.29 1.50 7.76 3.3.24 37.3o
7 II 102 1.9.1 .238 .79 2.31 2.72 38.32 37.50
7 12 703 7.50 .230 .34 2.38 2.48 33.49 37.9
7 23 794 7.37 .772 .69 7.98 2.38 33.47 38.79
7 74 95 7.78 .755 .48 .66 .38 38.52 38.76
.962 CP SECONDS EXECUTION TIME.
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GATE JULIAN AVAILABLE COEFFICIENT PREIMCTED MEASURED ET CUMULATIVE CUMULATIVE

GAY 8ATER ET ET RATIO PE3tCTEfl MEASURED

CM V4/DY MM/DY CM CM

4 0 3.12 .777 4.17 2.73 .49 .44 .27
4 18 417 12.92 1.177 2.65 2.41 .87 .o7 .44

4 II 7.4 42.71 .470 3.27 .57 .4 .57
4 42 172 12.49 4.777 4.74 4.73 .43 4.47 .74
4 43 173 12.46 4.707 3.25 4.73 .53 1.72 .92
4 44 144 12.18 l.70 3.92 2.62 .69 2.11 1.19
4 5 75 14.08 4.777 4.87 3.33 .89 2.50 1.51

4 46 84 11.77 4.777 4.98 5.41 1.70 3.08 2.75
4 7 147 11.22 4.777 4.12 5.60 4.38 357 2.82
4 8 78 17.35 l.477 5.49 4.37 .87 4.74 3.76
4 49 479 0.07 4.777 3.70 .71 .23 4.35 3.13
4 20 17 9.7 .777 6.43 1.74 .47 3.97 3.23
4 2.1 III 40.45 4.077 6.25 2.76 .34 5.57 3.44
4 22 412 0.47 4.707 3.68 4.22 1.15 5.94 3.86
4 23 443 p.29 4.770 5.73 .45 .83 4.54 3.88
4 24 H4 8.88 .4.707 7.56 -6.67 -.86 7.28 3.22
4 25 45 0.67 1.400 3.93 -6.36 -1.74 7.67 2.53
4 26 46 11.37 4.777 3.62 .84 .22 3.73 2.61
4 27 117 11.74 1.070 3.72 14.68 3.95 3.41 4.78
4 28 118 9.49 .770 5.47 46.77 3.10 8.92 5.88
4 2Q 110 6.07 .915 4.45 12.42 2.9 0,34 4.22
4 37 .427 6.24 .819 5.34 5.94 1.11 937 7.52
5 1 124 5.76 .756 6.17 5.36 .37 14.40 8.45
5 2 422 5.17 .475 4.96 5.36 I.)3 (1.00

5 3 23 4.64 .679 3.7Q 4.67 4.49 11.29 0.75
5 4 24 4.45 .545 2.37 3.53 1.23 1.58 9.47
5 5 25 3.97 .409 1.37 4.98 3.56 ((.72 9.39
5 5 126 3.57 .469 .1.97 4.45 2.26 II.Q 44.33
5 7 127 3.34 .438 2.65 4.45 1.48 12.18 7.73
5 9 128 3.14 .412 2.74 2.26 1.11 12.38 1.71

5 9 120 2.91 .382 .1.93 2.26 1.17 12.58 11.23

5 47 437 2.68 .352 1.03 1.63 .95 12.77 44.39

5 II 131 2.45 .322 4.57 3.56 2.37 12.92 11.75

5 12 32 2.47 .345 4.64 2.34 .1.4.1 13.88 44.98
5 13 133 2.28 .200 .97 2.57 2.86 13.17 12.24
5 14 434 2.43 .349 .46 -.10 -.22 13.22 12.23

5 45 435 2.68 .352 1.74 .36 .49 13.39 32.34

5 46 436 2.68 .352 4.74 2.76 4.21 13.56 42.52
5 17 137 2.58 .330 1.33 3.25 2.44 13.70 12.85

5 38 1.38 2.42 .278 .38 4.65 5.30 13.78 13.31

5 9 139 1.05 .256 1.14 4.76 3.55 33.97 43.72

5 20 140 4.59 .209 4.48 3.25 2.49 44.75 44.74

5 21 44.4 .1.29 .168 1.40 I.35 .96 44.30 44.49

5 22 142 3.48 .155 .97 -.37 -.38 14.27 14.15
5 23 443 4.48 .455 .75 -1.49 -4.58 14.34 34.73

5 24 444 4.39 .l82 .77 -3.19 -1.54 34.42 33.94

5 25 445 .1.54 .272 1. 43 -.79 -.70 44.53 43.83

5 26 146 1.54 .272 1.72 -4.37 -1.27 14.63 33.77

5 27 14.7 1.4.1 .241 4.24 -7.87 -6.33 44.76 42.94

5 28 448 . 1.92 .252 4.27 -10.78 -44.09 44.89 11.77

5 29 149 3.97 .512 2.93 32.74 34.59 45.47 14.28
5 30 457 7.36 .066 5.52 28.47 5.45 15.72 47.12

5 31 151 42.26 1.770 5.67 34.44 6.45 46.28 27.56
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T3A-3

DATE JULIA14 AVAILABLE COEFFICIEMT PREDICTED MEASURED ET UMULATtVE CUMULATIVE
DAY WATER Er ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM
6 I 152 15.53 1.000 6.52 -15.93 -2.41 16.94 15.97
6 2 153 17.19 1.000 7.54 -4.06 -.54 17.70 18.56
6 3 154 L7.03 1.800 6.27 2.52 .45 15.32 8.84
6 4 55 6.75 1.000 3.58 3.20 .32 8.7! 19.16
6 5 156 16.35 1.800 4.88 6.25 1.28 13.20 19.79
6 6 157 16.09 1.000 3.71 4.52 1.22 19.57 20.24
6 7 158 16.02 .800 1.55 5.13 5.25 10.73 21.05
6 8 150 16.09 1.800 3.10 4.52 .1.42 21.04 21.51
5 9 68 16.14 1.000 5.76 5.60 .09 21.62 22.10
6 18 161 16.02 1.00 5.37 1.93 .36 21.16 22.27
.5 II 62 15.76 1.000 5.54 2.31 .42 21.71 22.38
o 12 163 5.56 .008 5.99 2.29 .38 22.31 22.73
6 3 164 5.33 1.808 5.72 2.97 .52 22.58 23.03
o 14 165 15.08 .080 6.15 3.48 .57 23.50 23.37
6 5 .166 14.67 I.048 7.14 3.78 .53 24.2.1 23.75
6 16 57 14.29 1.180 4.35 4.30 1.08 24.65 24.19
6 7 .168 13.93 1.100 5.66 4.34 .77 25.22 24.62
o IS 169 13.60 1.000 2.34 5.15 2.22 25.45 25.14
6 tO 170 i3.5 .100 6.35 4.65 .73 26.89 25.61
o 20 171 2.84 1.088 4.9! 4.58 .09 26.58 26.10
.5 2.1 172 12.4.1 1.000 4.28 4.32 .13 27.18 26.53
6 22 173 11.95 1.008 3.53 3.76 .44 27.36 26.90
6 23 74 11.55 1.088 5.46 2.67 .49 27.90 27.17
6 24 175 11.20 1.080 5.98 1.35 .3.! 29.50 27.36
6 25 7.6 11.10 .308 5.66 2.41 .43 29.47 27.50
6 26 177 1.09 .080 .18.35 4.37 .42 30.10 28.43
6 27 78 0.56 1.100 5.59 5.66 .36 30.76 28.60
6 28 l70 0.57 1.080 5.56 5.77 1,04 31.32 29.15
6 29 180 0.20 1.488 6.55 4.65 .71 31.98 29.64
6 30 IS! 8.83 1.400 5.51 3.76 .65 32.56 31.22
7 I 132 5.47 .000 5.77 3.27 .53 33.13 30.32
7 2 183 8.17 1.200 5.34 2.62 40 33.67 32.60
7 3 84 7.9! l..80 6.13 2.29 .37 34.20 32.52
7 4 185 7.59 1.100 6.39 2.13 .35 34.60 3L13
7 5 106 7.40 .52 2.82 6.o7 2.15 35.17 31.64
7 .5 37 7.25 .951 .11 6.05 5.45 35.25 32.24
7 7 ISO 7.15 .938 4.20 5.44 1.30 35.70 32.70
7 S .159 7.13 .936 3.78 .19 .32 35.28 32.00
7 0 90 7.08 .029 4.56 .09 .22 36.54 3310
7 II 191 6.07 .015 4.50 1.12 .25 35.90 33.11
7 11 102 6.82 .805 2.94 1.07 .36 37.25 33.22
7 12 193 6.75 .856 3.56 .36 . I 8 37.64 33.26
7 13 194 6.75 .886 3.52 0.00 8.00 37.99 33.26
7 14 195 6.75 .806 2.7! 0.00 8.00 33.26 33.26

.957 CP SECONDS EXECUTION TIME.
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T3A-4

XT3A4

DATE JULIAN
DAY

AVAILABLE
PATER

COEFFICIENT
KB

PREDICTED
El

MEASURED
ET

El CUMULATIVE
RATIO PREDICTED

CUMULATIVE
MEASURED

CM MM/Of MM/DY CM CM

4 9 99 36.44 3.000 4.11 3.75 .43 .41 .18

4 4 00 16.23 3.000 2.63 3.28 .75 .67 .37

4 II 301 16.09 3.000 3.19 .71 .22 .90 .44

4 12 302 15.83 3.000 4.05 1.32 .33 1.40 .58

4 13 303 35.98 .3.000 3.26 .91 .28 1.32
2.11

.67

.94
4
4

14

5

304
305

15.68
35.58

3.000
3.000

3.81
4$J

2.69
2.90

.71

.60 2.59 1.23

4 36 306 15.22 1.000 4.96 6.30 1.27 3.08 1.86

4 37 I7 34.84 1.000 4.12 5.74 1.39 3.49 2.43

4 18 08 13.70 l.00 5.40 4.04 .74 4.04 2.83

4 30 100 13.49 3.000 3.10 -3.96 -.63 4.35 2.64
2.45

4 20 310 13.62 1.000 6.12 -1.88 -.31 4.97

4 21 III 34.28 3.000 6.01 -.30 -.02 5.57 2.44
2.78

4 22 112 34.05 l.'1i 3.68
5.68

3.43
8.69

.93
1.53

594
5.50 3.55

4

4

23
2

113

114

33.67
33.27

3.000
1.100 7.62 37.45 2.29 7.27 5.40

7.20
4
4

25
26

35
316

31.40
8.54

3.100
3.000

3.93
3.63

7.98
8.41

4.59
2.33

7.66
8.02 0.04

4 27 137 7.90 1.000 3.73 -0.36 -2.64 8.39
'8.91

7.45

4 28 11$ .05 .100 5.36 -33.02 -2.34 5.35
5.37

4 2° ItO 11.40 1.000 4.52 -5.77 -3.28 .36

4 30 320 11.29 1.000 6.49 4.37 .67 .34.01 5.83

5 I 321 30.73 3.000 8.31 5.69 .70 10.82 6.38

5 2 8.30 1.000 7.34 5.99 .82 33.55 6.98

8 3

.322

323 9.58 1.400 5.49 5.64 3.33 32.46 7.54
8.43

S
5

4

5

324
125

907
340

3.400
3.400

5.22
2.77

4.38
6.38

.93
2.30

2.58
2.36 8.67

5 6 126 3.33 3.000 4.1.7 6.12 3.44 13.28 9.27

5 7 127 7.73 1.000 6.08 6.82 .')9 33.89 9.87

5 3 .328 7.35 .965 4.32 3.83 .79 14.37 30.25

5 9 329 5.97 .935 4.53 3.8.3 .82 34.83 30.63

5 II 330 6.50 .865 4.71 2.64 .56 35.30 0.90
33.35

5 II 133 .5.23 .815 3.83 4.57 3.39 35.69

S 12 132 6.38 .811 4.20 2.95 .70 35.31 .3.65

5 3 333 5.87 .770 2.30 3.53 1.53 .35.34 32.00

5 14 134 5.90 .785 3.33 .30 .27 36.45 32.03

5 15 135 6.35 .907 3.97 3.42 .36 36.85 12.17

5 6 336 6.15 .807 3.89 2.95 .76 17.23 32.47

5 17 337 6.00 .787 3.32 4q57 1.50 7.55 32.94

5 38 333 5.32 .698 2.23 6.76 3.46 7.77 33.6.3

5 39 339 4.99 .655 2.95 6.43 2.38 35.06 14.25

5 20 340 4.35 .573 4.10 6.05 3.38 33.47 34.36

5 23 341 3.79 .407 4.22 4.09 .37 33.89 15.27

5 22 342 3.39 .445 2.20 2.59 3.13 39.32 35.53

5 23 343 3.13 .43.3 .1.98 3.30 .66 39.32 35.66

5 24 344 3.03 .396 1.68 .30 .38 39.49 35.69

5 25 345 3.00 .394 2.38 -3.12 -.51 9.73 35.58
35.29

5 26 146 3.46 .402 2.13 -2.90 -3.43 I9.I

5 27 347 3.36 .441 2.59 -9.27 -3.5.8 24.37 34.36
12.47

5 28 .348 3.87 .508 2.59 -18.90 -7.30 20.43
20.85 35.33

5

5

29
30

349
ISO

5.82
9.02

.764
1.000

4.18
5.66

28.65
25.58

6.85
4.52 23.43 17.89

5 33 151 33.47 1.000 5.60 31.85 5.69 23.97 23.08
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DATE JULIAM AVAILABLE COEFFICIEIT PREDICTED MEASURED ET CUMULATrVE CUMULATIVE
DAY 44TR KB ET ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM
6 I 152 16.34 ?.00 6.62 -12.12 -1.33 22.63 10.86
o 2 153 17.66 1.000 7.54 .36 .35 23.39 19.90
6 3 154 1A00 6.27 8.64 1.38 24.? 20.75
5 4 155 16.24 1.100 3.88 8.56 2.21 24.40 21.62
6 5 156 l507 1.300 4.87 9.39 1.37 24.89 22.53
6 6 157 14.54 j..000 3.71 2.77 .75 25.26 22.61
o 7 118 14.64 1.000 .1.56 4.55 2.93 25.42 23.26
6 8 159 15.35 ?.000 3.19 1.42 .45 25.73 23.40
5 0 160 15.65 1.300 575 5.4? .94 25.3? 23.94
5 '0 IS? 15.53 1.300 s.37 2.36 .38 26.85 24.15
5 1 162 15.12 1.000 5.53 2.3? .42 27.40 24.38
o 12 163 5.34 1.300 5.97 1.57 .26 28.30 24.54
6 13 164 14.89 1.000 5.69 3.25 .57 23.5? 24.86
.6 14 165 14.64 1.000 6.17 4.24 .59 29.26 25.29
0 .15 166 14.38 1.000 7.15 4.62 .65 29.93 25.75
6 16 167 13.62 1.300 4.35 4.33 .10 34.34 26.23
6 17 168 13.24 1.300 5.66 4.70 .83 33.90 26.71
0 18 ISO 12.89 1.000 2.36 5.59 2.41 31.14 27.27
6 19 173 22.45 1.400 6.13 5.18 .32 31.77 27.70
6 20 i:n 12.30 2.100 4.88 5.36 1.10 32.26 28.32
6 2? 172 1.1.5? I.000 4.22 4.78 1.13 32.68 28.80
o 22 173 11.16 .100 3.65 4.57 1.25 33.35 29.26
6 23 174 3.57 2.000 5.46 4.17 .76 33.59 29.68
6 24 175 13.14 1.300 5.13 3.56 .59 34.21 30.33
5 25 275 9.70 3.300 5.60 3.15 .56 34.7.5 30.35
6 25 377 9.5? .1.000 1.34 2.95 .2Q 35.79 30.64
5 27 78 9.20 1.400 6.60 3.30 .45 36.45 30.94
0 23 179 3.92 1.010 5.55 3.10 .56 37.4? 31.25
6 29 130 3.59 1.300 6.53 3.25 .50 31.66 31.5.6
o 33 18! 3.2Q 2.000 577 3.20 .55 33.24 31.90
7 I 82 7.93 1.000 5.74 2.75 .5? 33.31 32.19
7 2 183 7.65 1.310 5.39 2.5? .47 39.35 32.4
7 3 184 7.40 .971 5.92 2.24 .38 39.94 32.67
7 4 85 7.23 .945 5.74 2.38 .36 44.52 32.38
7 5 30 6.97 .915 2.04 5.32 2.20 44.73 33.46
7 6 287 6.76 .887 1.04 5.4? 5.22 43.38 34.34
7 7 188 6.-?? .35? 3.93 4.37 I.?? 4.1.28 34.44
7 3 .189 6.8J .894 3.6.? .38 .42 4? .64 34.44
7 9 190 5.92 .908 4.49 .30 .07 42.39 34.47
7 14 19? 6.87 .902 4.42 .1.39 .25 42.53 34.53
7 II 192 6.7? .381 2.89 1.32 .46 42.82 34.7?
7 12 193 5.59 .865 3.50 .99 .28 43.27 34.8?
7 13 94 6.46 .848 3.38 .8? .24 43.53 34.89
7 34 195 6.4! .84? 2.57 .28 . 2.? 43.76 34.92

.962 CP SECONDS EXECUTION TIM!.
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DATE .JIJLIAN AVAILA8LE COEFF!CIENT PcEDICTED .4EASURED ET CUMULATIVE CUMULATIVE

DAY #ATER KS ET ET RATI.) PREDIcTED MEASURED

CM MM,'DY 4M/DY CM CM

4 9 90 I5.4 I.00 4.31 3.12 .76
1.47

.41 .31
.7

4 31

4 II
3M!
393

34.48
14.41 900

2.62
3.39

3.96
1.12 .35

.ol

.90 .83

4 12 112 33.37 .006 4.83 .64 .36 1.39 .87
I.5

4 13 393 34.35 .°8 3.27
3,78

6.39
7.3.9

.1.93
3.95

3.72
2.31 2.244 34

4
114
35

4.23
3439

.908
909 47Q 9.74 3.82 2.58 3.12

4 6 J6 l4.3 008 4.93 5.26 1.7 3.87 2.64
4.23

4 7 l7 33.97 .997 4.09 5.37 3.44 3.48
4 39 398 12.78 .982 5.42 4.24 .78 4.82 4.65

4.43
4 30 110 32.55 .979 3.82 -2.44 -.84 4.32
4 2 10 12.71 .980 s.83 .93 .90 4.93 4.43

4 23 311 33.52 .902 6.91 1.37 .39 5.53 4.53
4 22 32 13.40 .093 3.65 4.62 1.26 5.39 4.90

5.224 23 3)3 13.33 .990 5.64 2.26 .49 6.46
5.53

4 24 334 33.10 .986 7.50
3.37

2.95
3.28

.39 7.23
7.50 5.844 25

4 26
3)5

36
2.33

32.53
.984
.978 3.55 3.92

.d5

.85 7.95 6.34

4 27 337 32.29 .973 3.62 4.22 3.37 3.3.) 6.56
6.97

4 28 333 2.12 .965 4.99
4.33

4.86
4.52

.33
1.14

3.81
9.24 7.424 20

4 33
339
329

3.39
33.63

.962
.953 6.2! 3.63 .58 9.86 7.79

5 I 23 13.28 .939 7.6.3 4.42 .59 39.62 3.23

5 2 322 19.39 .921 6.69 5.3 .77 33.29 374
S 3 123 .3.20 .308 4.55 4.38 3.97 33.75 0.23

3 4 i2t 0.73 .967 4.56 10.54 2.31 32.21 30.28
11.35

S S 15 9.35 .352 2.34 .13.7.3 5.8.3 32.44
5 6 26 .82Q 3.48 .33.29 3.22 32.70 32.57

5 7 127 9.37 .930 4.92 4.57 3 33.29 I3.3
5 8 328 9.64 .795 3.95 2.36 49 13.67 3.27

5 9 329 3.41 .777 3.93 3.68 .43 34.9.7 33.43

5 39 330 9.16 .757 4.38 .36
4.34

.09
3.22

34.48
34.83

33.47
l3.9!

S 33

5 32
133
332

8.33
9.33

.756

.769
.3.55
4.00 4.27 3.37 35.23 34.33

5 33 333 9.49 .700 2.38 6.76 2.84 35.47 35.83

5 334 8.46 .896 1.17 2.62 2.24 38.59 35.27
.34

5 IS 135 9.28 .747 3.78 2.77 .73 l5.9 35.55
35.72

5 16 336 8.98 .753 3.65 3.70
3.35

.47 36.33
36.63 36.85

5 37 337 8.98 .754 3.00 .1.32

5 38 338 7.90 . .734 2.33 6.10 2.62 36.86 36.66
I7.3

5 39 339 7.29 .694 3.98
4.43

6.43
32.62

2.19
2.86

37.37
37.6.1 38.575 29

5 23
340
14)

6.63
6.28

.616

.579 4.88 9..30 1.90 38.30 19.51

5 22 342 6.22 .578 2.97 7.31 2.39 38.49 28.23

5 23 343 6.35 .591 2.38 -2.26 -.78 19.68 l9.9
5 24 344 6.66 .624 2.66 -3.22 -.46 38.95 30.36

5 25 345 6.01 .645 3.59 -.43 -.32-39
39.3.3
30.63

39.33
9.695 26

5 27
346 6.71

6.76
.627
.630

3.38
3.68

-3.24
5.72 3.55 29.31 20.26

5 28
.34.7
348 7.27 3.47 3.88 .54 20.34

20.79
29.45
21.41

5 20 349 3.49 .782 4.34 -.43 -.39
5 39 350 0.68 .963 4.02 -7.34 -3.45 23.27 .39.60

5 34 351 11.90 .925 5.45 -3.19 -.23 23.79 30.58
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DATE JULIAM AVAILABLE COEFFICIENT PREDICTED MEASURED E CUM(JLATIVE CUMULATIVE
DAY 4ATER KS Er ET RATIO PREDICTED MEASURED

CM MM/Dy MM/DY CM CM

I I 752 78.62 .072 7.49 1.24 22.39 28.33
6 2 753 .10.01 .880 6.64 8.79 i.32 23.85 21.21
6 3 754 5.64 .7o3 4.9S 28.88 s. 23.ss 24.18
6 4 155 7.05 .746 2.90 24.21 8.36 23.84 26.52
6 5 756 6.94 .650 3.78 22.05 6.94 24.16 25.73
I 6 157 6.06 .655 2.44 -7.42 3. 27.98
6 7 158 8.28 .775 1.21 1.32 J.89 24.52 25.12
6 5 50 18.27 .001 2.86 -.iO -.03 24.81 28.11
5 0 ISO 77.59 .951 5.48 8.74 .1.59 25.36 25.98
o 10 161 12.02 .064 5.78 1.02 .25 25.87 29.08
S Ii 162 11.56 .950 5.27 3.61 .69 26.40 29.44
6 12 63 11.25 .940 5.60 3.48 .62 26.96 29.7°
6 13 764 18.03 .027 5.29 4.24 .30 27.49 30.22
o 4 .165 18.52 .908 s.59 3.79 .68 28.05 30.59
o IS 766 0.07 .85! 6.20 2.88 .33 29.65 30.30
6 16 167 0.37 373 3.33 .46 .12 29.06 30.35
6 17 168 0.30 .875 4.94 -.25 -.05 29.55 30.82
6 IS 769 10.14 909 2.12 7.50 .7.! 20.77 30.97
6 79 178 10.14 .093 5.66 3.00 .53 30.33 37.27
6 28 771 Q.0 .318 4.23 4.57 .1.07 10.76 31.73
6 27 772 0.43 .351 3.58 4.61 .7.30 31.72 32.20
6 22 173 8.97 .822 2.98 4.39 1.47 37.42 32.64
1 23 74 8.49 .753 4.29 3.34 .39 37.35 33.02
1 24 775 8.71 .752 4.49 4.01 .89 32.30 33.42
6 25 176 7.53 .729 4.39 5.4o 7.33 .32.7.7 33.97
6 26 177 7.29 .676 7.03 8.23 1.17 33.4.7 3470
6 27 778 6.45 .603 3.95 0.38 2.36 33.80 35.72
6 28 170 5.34 .452 2.68 3.38 3.13 34.37 36.56
6 29 58 4.53 .357 2.54 5.57 2.77 34.32 37.11
6 33 13! 3.07 .325 1. 1.53 .7.36 34.5.7 37.46
7 7 82 3.60 .2o .71 2.49 7.47 34.68 37.77
7 2 83 .1.46 .277 7.44 2.36 .7.63 34.83 37.05
7 3 184 3.20 .247 7.48 2.29 1.55 34.95 38.18
7 4 755 2.08 .217 7.33 2.24 1.69 35.71 3848
7 5 756 2.77 .I5 .37 5.79 70.52 35.77 39.00
7 6 '87 2.54 .780 .27 5.64 26.33 35.30 39.56
7 7 13 2.47 .165 .74 4.72 6.4J 35.26 43.03
7 3 ISO 2.52 .170 .69 .56 .8.7 35.33 40.80
7 0 98 2.57 .375 .37 .71 .82 35.42 40.16
7 71 79.! 2.47 .765 .30 7.74 1.42 35.50 40.28
7 II 702 2.32 .150 7 7.58 35.55 48.35
7 72 793 2.24 .742 .57 .36 .63 35.60 40.30
7 73 704 2.24 .142 .57 -.2.3 -.35 35.66 40.39
.983 CR SECONDS EXECUTION TIME.
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DATE JULIAN
DAY

AVAILA8LE
MATER

cOEFICIEMT
KS

PREDICTED
ET

MEASURED
ET

ET
RATIO

CUMULATIVE
PREDICTED

CUMULATIVE
.4EAS(JRED

CM MM/DY MM/DY CM CM

4 9 99 14.45 .909 4.10 .9.1 .22 .41 .10

4 4 III 14.34 .009 2.62 1.73 ..ó .67 .26

4 1! III 14.24 .298 3.17 1.45 .46 09 .41

4 12 132 13.9% .906 4.04 .15 .14 1.39 .42

4 13 133 13.9% .007 3.25 5.69 1.75 1.72
4 14 114 14.22 .008 3.79 5.11 1.35 2.10 l.5

4 IS 115 14.80 LIII 453 7.47 1.55 2.58 2.25
4 6 106 14.91 I. 4.94 4.34 .38 3.57 2.60
4 17 107 14.57 .009 4.11 5.94 1.45 3.48 3.21

4 II III 13.51 .902 5.49 3.73 .58 4.03 3.65

4 19 09 13.21 .900 3.05 -2.46 -.31 4.34 341
423 III 13.45 .992 6.12 -.13 -.12 4.95 3.39
4 21 11.1 14.24 008 5. 90 2.0% .34 5.55 3.59

4 22 112 4.32 009 3.65 6.32 .65 5.9% 4.21
4 23 113 13.91 .906 5.68 4.J1 .7! 5.48 4.61

4 24 114 13.5% .002 7.59 3.66 .48 7.24 4.96

4 25 115 13.15 .989 3.87 3.18 .82 7.63 5.28
4 26 116 12.02 .985 3.50 1.38 .52 7.99 5.47

4 27 117 12.67 .98? 3.55 4.38 1.34 9.35 5.96

4 29 lIe 2.67 .980 5.37 4.93 .97 .3.86 4.45

3 29 110 12.62 .979 4.43 6.43 .45 9.31 7.49

4 33 .121 12.34 .972 6.36 4.19 .66 9.94 7.51

5 I 12% 11.88 .259 7.78 5.49 .71 14.72

5 2 122 11.35 .942 4.36 6.12 .89 1.40 9.57

5 3 123 10.69 .9?? 4.68 5.34 1.27 11.37 3.27

5 4 124 10.03 .984 4.63 13.13 2.19 12.33 1.28

5 5 125 0.57 .865 2.39 1.10 444 12.57 11.39

5 5 126 .2° .942 3.55 .10.39 2.96 2.33 2.44

5 7 27 0.11 .121 4.94 5.13 .32 3.42 2.94

5 8 28 1.71 .3 3.97 2.32 .7! 13.82 '3.22

5 9 .129 9.43 .77o .s 14.21 3.56

5 IA 30 8.15 .756 4.39 4.42 1.08 4.62 4.01

5 II 131 7.7% .72% 3.4? 0.88 2.90 14.96

5 12 132 7.10 .664 3.43 8.59 2.50 15.31 5.35

5 13 133 6.70 .633 1.91 6.86 3.60 15.50 6.53

5 4 134 6.65 .648 .04 -.53 -.56 15.59 6.48

5 IS .135 4.95 .651 3.21 -1.55 -.48 15.9.1 16.33

5 16 .136 7.23 .677 3.27 -1.50 -.46 .16.24 16.18

5 17 137 7.54 .708 2.30 1.75 .63 11.52 6.35

5 IS 138 7.44 .703 2.22 4.78 2.15 16.74 6.33

5 19 139 5.95 .652 2.94 4.37 1.49 17.04 17.27

5 21 140 6.50 .603 4.29 12.70 2.96 17.47 18.54

5 2% 141 6.52 .604 5.18 8.39 1.75 .17.07 19.42

5 22 .142 7.00 .655 3.38 7.34 2.17 18.31 20.16

5 23 143 7.5% .703 3.41 -3.39 -1.14 18.65 9.77

5 24 144 7.09 .746 3.17 -1.63 -.5.! 18.97 19.61

5 25 .145 9.17 .757 4.28 .97 .2.3 19.39 19.70

5 26 146 7.9 .744 3.76 1.9? .51 19.77 19.39

5 27 .147 7.69 .716 4.22 .11.15 2.64 21.19 21.31

5 28 .148 7.6% .711 3.63 9.53 2.63 20.55 21.96

5 20 149 7.82 .728 4.10 8.59 2.15 20.95 22.82

5 30 ISO 7.09 .742 4.23 -3.18 -.75 21.3.7 22.50

5 3! 15.1 8.20 .760 4.23 -3.94 -.93 21.80 22.11



W1-4

DATE JUL IAN AVAILABLE COEFFICI4T PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY OATER KS ET ET RATIO PREDICTEO MEASURED

C74 MM/DY MM/DY CM CM

6 I 152 .B 5.32 -4.35 -.01 22.33 21.62
6 2 53 0.19 .330 6.27 -3.51 -.56 22.96 21.27
5 3 154 0.64 .860 5.41 1.33 2.39 23.50 22.41

6 4 155 0.80 .874 3.37 u.s 23.83 23.55
6 5 156 10.13 .890 4.35 13.97 3.21 24.27 24.95

6 5 157 .10.53 .012 3.39 -1.50 -.44 24.6.1 24.80
5 7 58 11.17 945 .44 3.66 2.53 24.75 25.17
5 8 50 11.68 .097 3.37 2.11 .69 25.36 25.38

5 9 .168 11.93 .962 5.53 5.92 1.37 25.61 25.97
S 13 SI 11.80 .958 5.12 3.12 .61 26.13 26.28
5 11 162 11.27 .940 5.18 3.91 .75 25.64 26.67

5 12 163 10.00 .929 5.56 3.71 .67 27.20 27.04

6 13 164 11.64 .914 5.24 4.52 .36 27.72 27.51
6 14 165 11.18 .99.1 5.51 4.19 .76 29.28 21.92

6 IS 166 9.64 .859 6.14 2.74 .45 29.89 28.19
5 IS 157 0.37 .947 3.71 1.93 .52 20.26 28.38
6 17 168 9.34 .342 4.74 10.11 2.13 29.73 29.39

6 9 169 0.31 .852 2.01 1.39 5.92 29.94 30.58

6 9 Ill 0.14 .829 5.27 12.67 2.4] 31.46 3.1.85

6 20 17.1 8.78 905 3.94 5.31 1.35 30.86 32.38

.5 2.1 72 8.25 .767 3.23 5.19 I 60 31 18 32.90
6 22 73 7.74 .727 2.63 4.60 .75 31.44 33.36
6 23 174 7.21 .674 3.68 3.43 .93 31.8.1 33.70

6 24 175 5.98 .642 3.86 2.87 .74 32.20 33.99
5 25 76 5.72 .627 3.51 4.14 .18 32.55 34.40
5 26 77 6.37 .537 6.11 7.24 1.18 33.14 35.12

'S 27 1.78 5.63 .513 3.36 8.94 2.56 33.49 36.32

6 28 179 4.54 .393 2.20 8.69 3.96 33.71 36.89
5 29 190 3.68 .294 .93 5.45 3.35 33.93 37.53

5 33 131 3.02 .222 1.27 4.72 3.73 34.33 .38.40

7 .1 82 2.51 .170 1.02 3.53 3.44 34.34 38.35

7 2 33 2.25 .142 .76 2.77 3.64 34.21 38.63

1 3 384 j07 .115 .71 2.29 3.23 34.28 38.36
7 4 45 .77 .007 .59 2.03 344 34.34 39.05

1 5 336 .57 .081 .23 6.17 26.75 34.36 39.68
7 'S 47 .36 .065 .17 5.60 89.21 34.37 4.34
7 7 368 1.19 .1 .23 6.55 29.51 34.40 41.30
7 8 139 1.13 .340 .16 2.54 15.43 34.41 41.25

7 0 100 .86 .030 .35 2.13 14.52 34.43 41.46
7 13 101 .53 .116 .718 1.93 24.58 34.43 43.66
7 II 392 .40 .008 .03 3.34 43.66 34.44 41.77

7 12 393 .27 14 .02 .66 39.84 34.44 43.34
7 33 94 .27 .004 .12 .85 3.35 34.44 41.34
.092 CP SECOrIDS EXECUTIO!4 TIME.
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T1-3

XT?3

DATE .JULIAN

DAY-
AVAtLARLE

8ATER
COEFFICIENT

KS
PREDICTED

Er
MEASURED

ET
Er

RATI3
CUMULATIVE
PREDICTED

-----

CUMULATIVE
MEASURED

--------------
CM

_---_---- _-----_-----------
MM/DY MM/DY CM CM

4 9 00 14.19 009 4.12 2.03 .40 .4? .21

4 II 00 .13.95 007 2.62 2.2? .34 .ó7 .42
4 II tO? 3.77 .006 3.17 1.40 .44 00 .56

4 12 112 3.52 .003 4.;34 1.70 .42 I .40 .73

4 13 183 13.52 .003 3.26 1.37 .42 1.72 .37

4 4 184 13.24 008 3.77 2.41 .64 2.10 3.?.?

4 5 .175 13.1.1 .988 4.73 1.47 .31 2.57 .26

4 II 106 12.03 .983 4.89 1.42 .29 3.06 .40

4 17 107 12.83 .983 4.35 8.64 2.14 3.47 2.27

4 8 109 12.70 .980 5.41 6.99 1.29 4.01 2.96
4 tO 189 13.24 .990 3.26 4.39 1.43 4.33 3.44

3 20 18 33.75 .005 6.30 -3.86 -.63 4.92 3.02

4 23 Ill 14.39 .909 .ç30 -1.12 -.19 5.52 2.9?

4 22 112 14.38 .009 3.65 1.98 .54 5.89 3.10
3 23 333 34.08 .997 5.70 3.20 .56 6.46 3.42

4 24 114 3.80 .995 7.57 2.74 .36 7.22 3.70

4 25 IS 13.47 .902 3.9? 3.33 .35 7.6? 4.13

4 26 III 13.37 .09? 3.6? 3.30 .0? 7.97 4.36

4 27 117 12.98 .985 3.68 4.32 1.17 3.34 4.70

4 29 118 12.55 .077 5.75 3.56 .70 3.94 5.15
4 20 110 12.17 .967 4.36 3.7? .35 9.28 6.52
4 38 20 1.02 .958 6.2? 3.30 .53 9.9 6.96
5 I 12? 11.43 .044 7.68 4.08 .10 Io.o7 6.3?

5 2 122 1.18 .03? 6.32 5.46 .88 1.35 1.35

5 3 123 11.44 .085 4.68 5..09 1.31 11.8? 7.45
4 124 0.31 .17? 4.55 5.2? .15 2.26 7Q7

5 5 25 0.25 .047 2.35 6.60 2.3? 2.51 9.63

5 1 126 3.39 .115 3.44 6.20 .18 12.84 0.25

3 7 127 3.49 .782 4.75 6.20 .30 13.32 0.67

5 9 123 9,89 .75? 3.76 4.0? 1.07 13.69 0.28

5 9 .129 7.68 .717 3.63 4.3? I.?? 14.86 38.68

S 17 130 7.20 .68.? 3.72 3.23 .87 14.43 11.00

S II 13? 6.89 .645 3.84 4.57 1.50 4.73 1.46

6 12 132 6.7? .627 3.27 3.66 1.12 15.06 11.82

5 3 l3 6.58 .622 1.86 3.43 1.84 .15.24 12.17

5 14 134 6.46 .629 .90 0.00 0.00 15.34 12.17

5 IS .135 6.74 .630 3.39 -.76 -.25 15.64

S II 136 6.96 .652 3.16 7.14 2.26 15.96 12.80

5 17 137 7.32 .670 2.65 8.97 3.39 16.22 13.71

5 lB 138 6.76 .638 2.02 9.36 4.37 16.43 4.69

5 10 139 6.6? .618 2.78 16.15 5.30 16.70 16.30

5 20 140 6.66 .619 4.44 15.62 3.52 17.15 7.86

5 2? 14? '.63 .6.15 5.19 15.42 2.97 17.67 9.4?

5 22 142 6.46 .612 3.08 .3? .26 17.08 9.49

5 23 143 6.35 .59? 2.18 .83 .81 13.26 9.49

5 24 44 .6.41 509 2.53 .03 .0.? 13.52 0.40

5 25 145 6.46 .68? 3.33 .28 .08 3.85 9.52

5 26 146 6.35 .50? 2.00 -.10 -.03 19.15 10.5?

5 27 147 6.30 .584 3.43 -3.07 -.89 39.40 19.20

5 29 148 6.5.? .687 3.00 -7.06 -2.29 10,90 18.50

5 29 .149 7.27 .679 3.75 25.76 6.86 21.18 21.07

5 30 150 9.44 .778 4.44 25.22 5.68 28.62 23.60
5 3? 15.? 9.94 .878 4.80 27.79 5.68 2?.?? 26.37
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T1-3

DATE JULIAN AVAILABLE COEFFICIENT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DA #ATER KS ET ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM
6 1 52 30.90 .924 6. IT -3.07 -.50 21.72 26.07
4 2 153 1.1.28 .939 7.04 2.31 .30 22.43 26.25
6 3 54 .10.98 .924 5.75 6.12 .06 23.80 26.89
4 4 155 10.27 .909 3.47 6.07 1.75 23.35 27.50
6 5 .356 9.43 .84 4.13 7.62 .3.34 23.76 23.26
6 6 157 0.05 .827 3.07 3.3o .08 24.07 23.59
3 7 358 9.30 .348 1.32 5.74 4.36 24.20 29.16
6 9 159 9.56 .862 2.75 3.68 .61 24.48 20.33
6 0 49 9.31 .371 4.09 3.30 .62 24.93 29.64
o t 13.1 QOo .9B 4.72 -1.19 -.25 25.45 29.52
o II 162 30.13 .982 4.39 10.32 2.23 25.94 30.61
6 32 363 0.30 .900 5.35 11.61 2.37 25.47 33.78
o 33 364 10.39 .902 5.32 33.36 2.57 26.98 33.19
o 4 165 10.04 .883 9.44 2.46 .45 27.53 33.34
S IS 166 3.73 .845 6.20 2.79 .45 2.15 33.62
A, jA, 347 0.45 .852 3.74 3.45 .92 23.52 33.96
4 17 .168 03 .833 4.73 3.68 .78 33.39 34.33
6 9 39 8.95 .828 .3.94 5.33 2.65 29.30 34.84
S 1 370 8.59 .759 4.99 5.53 3.38 29.69 35.39
5 29 7? .9.33 .754 3.67 6.35 3.73 39.05 36.33
3 21 172 7.50 704 2.96 6.30 2.06 30.35 34.64
5 22 73 4.99 .640 2.36 5.38 2.29 30.50 37.39
6 23 3.74 6.28 .583 3.38 3.34 3.24 3.90 37.57
6 24 75 9.00 .542 3.25 2.95 .93 33.23 37.97
5 25 376 9.72 .923 2.95 3.89 3.32 33.52 38.25
4 26 377 9.39 .404 5.90 6.73 .3.34 32.02 39.93
6 27 378 4.73 .4,33 2.72 7.75 2.95 32.30 3Q70
5 29 70 3.60 .206 3.65 6.27 3.30 32.46 49.33

20 3333 1.18 .228 3.59 2.29 3.53 32.63 49.56
6 31 393 2.35 .204 1.17 -.15 -.94 32.73 40.55
7 3 382 3.10 .221 3.26 -.74 -.59 32.95 40.49
7 2 133 3'13 .229 3.23 .20 6 32.99
7 3 34 305 .225 .1.38 .34 .53 33.31 49.53
7 4 195 2.05 .234 3.33 3.17 .00 33.24 49.70
7 5 96 2.32 .203 .59 5.36 9.73 33.31 43.23
7 6 38.7 2.72 .201 .23 5.23 22.54 33.33 43.74
7 7 198 2.67 .385 .84 4.72 5.69 33.43 42.23
7 3 399 2.72 .19? .77 .54 .73 33.49 42.27
7 9 390 2.75 .334 .95 .48 .50 33.58 42.33
7 II 391 2.70 .398 .03 .94 3.01 33.68 42.4?
7 II 92 2.57 .176 .59 3.84 1.78 33.73 42.5?
7 32 93 2.47 .365 .46 .76 3.35 33.30 42.59
7 3 394 2.37 .155 .62 .64 .1.94 33.86 42.65
7 34 399 2.34 .393 .47 .20 .43 33.9.1 42.67
I .904 P SECO3OS EXECUTION TIME.
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DATE JULLA!4 AVAILABLE cOEFPICI8T PREDICTED MEASURED ET CUMULATIVE CUMULATIVE

DAY RATER KS sr ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM

4 727 700 73.45 .993 2.62 2.41 .92 .26 .24

4 II 277 73.38 9QI 3.17 .83 .58 .58 .42

1 12 I2 72.97 .R6 3.97 2.34 .59 .98 .66

4 73 273 12.89 .905 3.22 7.85 .57 7.30 .84

4 74 7274 12.59 970 3.72 2.90 .78 1.67 1.13

4 75 275 12.44 .975 4.67 .1.68 .34 2.14 1.29

4 76 786 72.06 .066 4.70 .56 .12 2.62 1.35

4 77 7777 12.13 .968 3.38 7.16 7.80 3.01 2.07

4 78 708 12.28 .971 5.39 5.49 7.02 3.55 2.61

4 70 7279 13.63 304 3.276 4.65 7.52 3.86 3.08

4 227 110 14.21 .008 6.71 -.89 -.15 4.47 2.99

4 21 III 74.50 .009 6.03 2.74 .45 5.277 3.25

4 22 772 73.38 .996 3.66 5.26 7.44 5.44 3.70

4 23 113 73.40 .007 5.66 4.39 .78 6.80 4.23

4 24 114 13.02 .985 7.48 3.68 .40 6.75 4.627

4 25 75 72.67 070 3.84 4.17 7.00 1.74 5.01

4 26 116 I.2.41 .075 3.53 4.437 1.14 7.49 5.47

27 77 77.38 .962 3.57 4.67 1.3! 7.84 5.88

4 29 18 77.47 .948 4.98 4.45 .97 3.33 6.33

4 29 79 10.99 .9343 4.20 5.00 7.79 8.75 6.83

4 30 28 70.56 .989 5.04 5.5! .93 9.35 7.38

5 I 121 997 .878 7.74 6.58 .92 74.06 8.04

5 2 722 0.34 .840 6.11 7.16 1.17 27.67

6 3 123 8.58 7973 4.00 6.96 1.74 11.47 9.46

8 4 124 7.84 .731 3.82 5.74 1.50 7.46 727.02

S 5 125 7.26 .689 1.93 6.87 3.58 17.66

S 126 6.95 .643 2.69 6.22 2.3.! 17.97 71.33

7 127 6.44 .598 3.60 6.22 .73 72.27 11.95

5 9 23 6.06 .567 2.80 4.04 .44 2.55 2.35

5 ) 29 5.66 .518 2.61 4.04 1.55 72.82 12.76

8 141 730 5.25 .472 2.58 3.35 7.30 73.437 73.09

5 II 731 4.84 .428 2.278 4.85 2.42 13.27 73.53

6 72 732 4.64 .44 2.89 4.09 7.95 73.48 73.90

5 73 733 4.46 .300 1.17 4.79 3.59 I358
5 74 734 4.29 .382 .55 -1.04 -7.89 73.66 14.38

5 5 35 4.44 .382 1.88 -5.72 -3.04 13.04 13.73

6 6 136 5.75 .462 2.23 2.62 1.18 74.07 7300

5 77 737 6.42 .601 2.37 .25 .11 l438 74.01

5 19 .733 7.56 .773 2.27 4.62 2.04 74.53 74.48

S 79 730 8.50 .796 3.5.! 9.53 2.72 14.88 15.43

5 20 7443 0.29 .937 5.410 72.90 2.75 75.48 76.72

5 21 141 °.52 .851 7.76 76.78 2.26 16.28 78.34

5 22 742 .2o .838 4.32 2.76 .50 76.63 18.55

5 23 143 8.86 .811 3.96 7.24 .3! 17.02 8.68

5 24 744 3.86 .073 3.46 .7! .2! 77.37 78.75

5 25 45 0.88 .8?! 4.53 7.573 .33 17.82 78.90

5 26 746 8.65 .795 4.00 7.60 .473 78.22 19.06

5 27 747 9.40 .775 4.56 -7.28 -.43 78.68 78.86

5 28 48 8.42 .778 3.98 -7.52 -7.89 79.88 79.7!

5 29 749 .26 .837 4.63 .74.68 3.77 79.54 19.58

5 373 ISO 70.66 .9.15 5.22 74.20 2.72 20.06

5 3! 151 72.64 .979 5.47 78.92 3.46 27.6.7 22.89
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DATE JULIAM AVAILABLE COEFFICIT PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY MATER KS T RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CU
5 .1 152 33.53 904 6.55 .08 .01 23.26 22.90
o 2 153 33.63 .003 7.46 6.68 .90 22.3! 23.56
o 3 354 32.6! .978 6.13 9.96 3.62 22.62 24.56
5 4 155 31.62 .954 3.71 8.26 2.23 22.09 25.39
6 5 156 30.63 .914 4.4.7 8.64 3.03 23.44 26.25
6 6 357 30.35 .893 3.33 3.63 3.49 23.77 26.61
'S 7 358 10.35 .907 .1.42 5.63 3.96 23.92 27.17
6 8 359 31.66 .919 2.95 .36 .29 24.21 27.26
'S 0 360 I '0.04 .027 5.33 1.45 .27 24.74 27.40
S 19 I'S.! 11.27 940 5.02 4,l3 -.82 25.25 26.99
S II 362 33.60 .952 5.28 34.00 2.65 25.78 28.39
5 12 363 32.38 .969 5.8! 15.60 2.69 26.36 29.5
'S 13 364 32.4! .074 5.55 19.38 3.49 25.9? 33.39
5 4 165 12.26 .073 6.00 4.24 .7! 27.5! 32.32
'S IS 366 3.3.73 .955 6.84 5.77 .34 23.19 32.89
'S is .157 33.14 .937 4.13 6.58 1.62 28.63 33.56
5 17 68 0.53 .909 5.15 6.ó8 20.12 34.23
6 8 ISO Q97 .390 2.09 7.44 3.55 20.33 34.97
'S 0 371 0.39 .844 5.34 6.9! 3.20 29.85 35.56
o 20 173 8.75 .803 3.93 7.36 .1.92 31.26 36.38
o 2! 372 3.09 .754 3.20 6.50 2.?6 31.58 37.34
6 22 73 7.43 .609 2.53 6.05 2.39 30.83 37.64
'523 74 '5.77 .532 343 4.90 1.43 33.38 38.13
'5 24 175 6.29 .593 3.5! 2.77 .79 33.53 39.43

'S 25 76 5.96 .540 3.00 .74 .24 33.34 38.49
6 26 177 3.93 .542 5.5! -1.19 -.2! 32.43 38.37
5 27 379 6.06 .558 .3.69 -.33 -.3? 32.76 38.36
'S 28 370 6.32 .587 3.28 3.63 3.3! 33.40 38.73
5 29 380 5.76 .548 3.59 9.a3 2.7k 3345 39.71
'S 33 38! 4.97 .44? 2.55 32.42 4.38 33.7! 49.95
7 I 382 3.37 .260 .50 33.46 7.56 33.36 42.30
7 2 183 2.23 .340 .75 6.93 0.26 33.93 42.70
7 3 394 3.34 .378 .48 3.0! 8.35 33.98 43.1$
'7 4 .1d5 3.2° .353 .35 2.39 6.70 34.4! 43.42
7 5 86 3.06 .342 .32 6.35 50.96 34.03 44.04
7 5 37 .30 .025 .33 5.82 93.53 34.03 44.52
7 7 88 .74 .021 .30 4.90 45.1!
7 9 189 .75 .024 .10 .69 7.32 34.15 45.38
7 19 .90 .325 .33 .31 6.27 34.06 45.25
7 ii 30? .71 .42! .10 1.32 2.70 34.07 45.39
7 3! 392 .52 .033 .04 1.34 27.23 34.08 45.5
7 32 193 .40 .009 .03 .64 30.08 34.08 45.57
7 3 04 .35 .006 .03 .39 I5.I0 34.38 45.6?
7 4 395 .32 .005 .02 .13 707 34.03 45.62
.909 CR SECONDS EXECIITIOM TIME.
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DATE .JULLAN AVAII..A8L.E COEFFtCIIT PREDICTED MEASURED ET CUMIJIATIVE CUMULATIVE

DAY MATER KS ET ET RATI) PREDICTE) MEASURED

CM MM/DY MM/DY CA CM

4 9
9 13.71 .095 4.08 -1.40 -.34 .41 -.14

4 10 1091 13.05 .007 2.62 .19 .7 .7 -.12

4 II Il 3.8 007 3.18 2.37 .Q .17

4 12 .102 3.65 9°4 4.0! 4.67 1.17 1.39 .63

4 13 .103 13.39 .988 3.2! 4.17 1.391 1.71 1.05

4 14 1914 12.58 079 3.72 3.28 .33 2.03 1.38

4 IS 135 12.43 .975 4.67 2.77 .50 2.55 1.65

4 16 36 12.15 .968 4.8.! 4.67 .07 3.03 2.12

4 Ii 107 H.77 .053 3.95 4.391 1.22 3.43 2.63

4 18 1019 11.391 .0301 5.13 3.94 .75 3.94 2.99

4 0 130 10.70 .92! 2.86 41 .14 4.22 3.43

4 Z' 113 101.62 .912 5.62 93.00 3.00 4.70 3.33

4 2! III 101.991 .025 5.57 .43 .08 5.34 3.47

4 22 12 191.70 .723 3.39 2.44 .72 5.68 3.31

4 23 113 13.53 .907 5.17 2.37 .56 6.20 3.61

4 24 114 10.17 .889 6.80 3.43 .593 6.38 3.94

4 25 115 0.39 .870 3.44 3.68 .37 7.22 4.31

4 26 116 0.58 .862 3.13 2.31 .64 7.54 4.81

27 II? 0f7 .335 3.12 2.31 .64 7.85 4.71

23 118 0.35 .844 4.34 .98 .46 3.23 4.)l

4 2 119 3.07 .320 3.69 5.82 .58 5.65 5.49

4 30 120 9.57 .787 5.12 6.30 1.23 0.16 6.12

5 I 121 7.M .706 5.76 7.39 1.21 0.74 6.33

5 2 122 7.07 .658 479 5.74 .20 13.22 7.41

5 3 123 6.46 .602 3.35 8.33 I.75 1.52 794

3 4 24 5.97 .540 2.92 4.36 1.44 3.33 334

5 5 125 547 .515 1.491 5.2! 3.72 l304 3.37

5 6 26 8.24 .474 1.70 4.67 2.34 11.14 Q33

5 7 127 4.08 .442 2.68 4.67 1.74 11.41 9.3

5 3 123 4.73 .435 2.06 2.46 1.19 11.62 10.38

5 0 129 4.49 .387 1.95 2.40 1.29 11,81 13.33

5 13 393 4.25 .360 1.95 2.31 1.18 12.01 3.53

S II 131 3.09 .331 1.55 4.42 2.85 12.16 13.97

5 12 132 3.70 .308 1.61 3.56 2.2! 12.32 11.32

5 13 133 3.56 .236 .86 3.56 4.13 12.41 11.68

5 14 134 3.30 .209 .43 -3.73 -3.99 12.45 1.51

S IS 135 3.76 .305 1.5,1 -4.78 -3.16 12.6.1 H.33

5 16 36 4.48 .387 1.87 5.87 3.15 12.19 1.62

5 17 137 544 .407 .1.97 6.37 3.08 12.99 12.22

5 8 138 6.48 .610 1.94 7.82 4.34 13.18 3.31

8 10 130 7.30 .685 3.08 9.91 3.22 13.49 14.30

8 29! 1893 7.99! .733 5.23 11.80 2.27 4.31 15.19

5 21 141 9.21 .787 6.36 13.41 2.?! 14.65 16.53

5 22 142 8.26 .765 3.93 -.43 -.1.1 15.04 16.48

5 23 143 8.13 .763 3.68 -.61 -.17 15.41 16.32

5 24 144 8.34 .774 3.28 -.43 -.13 15.74 16.38

5 25 145 3.44 .779 4.35 1.17 .27 16.17 16.50

5 26 146 11.34 .772 3.39 2.72 .793 36.56 16.77

5 27 147 7.98 .74! 4.36 3.63 .83 17.091 17.13

5 29 .148 7.63 .713 3.65 3.78 1.04 17.36 17.51

5 29 .149 7.24 .677 3.74 3.36 1.03 37.74 17.90

5 30 150 6.84 .638 3.62 4.!! 1.13 18.10 18.31

5 3! 151 6.46 .601 3.34 4.691 1.38 39.43 18.77
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T2A-3

DATE .JULIAM AVAILA8LE COEFFICtEiT PRED7CTED MEASURED El CUMULAT!VE cuMuLATrvE
DAY ?ATER KS E ET RATZO PREDICTED MEASURED

CM MM/DY MM/DY CM CM
S I 152 6.00 .552 3.66 5.25 1.44 8.80 19.29
6 2 153 5.47 .494 3.73 4.14 I.!! 10.17 19.71
6 3 154 4.38 .430 2.69 1.14 .42 10.44 19.82
6 4 155 4.76 .42! 1.64 5.13 19.32
6 5 156 5.14 .46.! 2.25 27.97 12.45 19.83 22.12
6 6 157 6.38 .598 2.23 22.10 9.92 21.05 24.33
6 7 158 5.08 .775 1.21 26.09 21.62 21.17 26.93
6 3 159 11.19 .397 2.88 -9.17 -3. JO 21.46 26.12
6 9 60 11.64 .953 5.50 -1.14 -.19 21.01 25.9!
5 II IS! 12.20 .060 5.21 .121 .02 21.53 25.92
6 II 62 11.09 .06.! 5.31 2.95 .56 22.06 26.22
5 12 163 11.61 .952 5.7! 2.87 .30 22.64 26.5!
6 3 164 11.31 .94! 5.36 3.53 .66 23.17 26.86
6 14 165 11.03 .030 5.73 4.04 .70 23.74 27.26
S IS 166 1.55 .905 6.49 4.32 .67 24.39 27.59
6 5 167 1.!! .890 3.02 4.30 1.22 24.79 28.17

17 68 0.73 .866 4.93 4.65 .4 25.28 28.64
5 18 169 9.35 .854 1.90 5.49 2.75 25.48 29.10
6 0 170 8.97 .816 5.16 4.95 Q5 25.99 29.68
5 21 171 3.54 .788 3.83 5.18 1.35 26.38 30.20
6 2! 172 5.18 .753 3.20 4.62 .45 26.70 30.66
5 22 173 7.60 .714 2.6! 4.29 .55 26.96 31.19
6 23 174 7.14 .568 3.63 3.63 1.40 27.32 31.46
5 24 175 6.79 .633 3.79 3.25 .86 27.70 31.78
5 25 76 6.53 .608 3.42 3.34 1.12 25.04 32.16
6 25 177 6.18 .568 5.87 5.36 .91 23.63 32.70
5 27 175 5.64 .514 3.37 6.10 1.3! 25.96 33.3?
5 23 179 4.91 .434 2.42 5.77 2.39 29.2! 33.30
6 29 80 4.35 .371 2.43 4.32 1.73 20.45 34.32
6 30 .181 3.92 .322 1.86 3.20 1.72 29.64 34.64
7 I 182 3.6! .257 1.66 2.39 1.44 29.80
7 2 183 3.38 .262 1,41 1.91 1.36 20.4 35.17
7 3 84 3.18 .239 1.46 1.57 .17 30,10 .35.23
7 4 135 3.15 .225 1.37 1.42 .04 31.23 35.37
7 5 36 2.00 .212 .61 5.36 8.78 J.2Q 35.9
7 6 137 2.77 .206 .24 5.36 22.18 31.3! 36.44
7 7 188 2.72 .19! .85 4.30 5.63 33.40 36.02
7 8 159 2.75 .194 .73 .64 .3! 31.48 36.98
7 9 100 2.77 .106 .97 .33 .34 33.37 37.12
7 II tO! 2.70 .158 .93 .18 .10 34.66 37.514
7 II 192 2.65 .195 .6! -.76 -1.25 34.73
7 12 193 2.72 .19! .77 -1.27 -1.55 31.80 36.83
7 3 194 2.93 .214 .86 -1.52 -1.77 31.89 36.68
7 14 95 3.13 .226 .70 -.5.! -.73 30.05 36.63
.995 CR SECONDS EXECUTION TIME.
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JATE JULIAN AA1LABLE COEFFICIENT PREDICTED MEASURED E1 CUMULATIVE CUMULATIVE

DAY MATER KS ET RATIO PREDICTED MEASURED

CM MM/DY MM/DY CM CM

4 0 00 35 4.30 2.24 .55 .43 .22

4 1 380 14.87 3.800 2.65 2.67 43 )7 49

4 H I0J 4.64 1.800 3.30 2.03 .64 .99 .69

4 12 382 34.20 .998 4.02 2.44 .63 1.40 .94

4 3 143 34.26 005 3.24 I 45 .45 .72 I .88

4 4 344 33.00 .906 3.80 2.34 .62 2.30 3.32

3 35 105 33.85 .006 4.79 1.07 .22 2.58 1.42

4 6 46 33.57 .903 4.91 4.32 .88 3.07 3.46

4 7 47 33.63 .94 4.06 4.01 .90 3.47 2.26

4 IS 108 32.58 .978 5.38 5.56 3.03 4.03 2.83

4 I 309 32.38 .976 3.40 .53 .18 4.33 2.87

4 28 30 3.95 .962 5.90 97 I6 4.90 2.96

4 23 In .32.43 .974 5,86 .28 .45 5.49 2.99

3 22 332 .32.08 .965 3.56 3.25 .93 5.54 3.32

4 23 333 3.3.87 .060 5.46 3.35 .6.3 6.39 3.65

4 24 114 11.47 .946 7.23 4.24 .50 7.11

4 25 135 11.13 .936 3.67 4.32 .3.38 7.48 4.51

4 26 336 .31.70 .920 3.36 4.42 1.32 7.83 4.95

4 27 37 . 10.2.7 509 3.33 4.39 1.32 5.15 5.39

4 28 118 0.37 .575 4.51 4.72 1.15 3.60 5.46

4 29 119 9.38 .847 3.83 5.23 3.37 4.08 6.33

4 38 21 5.35 .308 5.29 5.56 1.5 .5I 6.94

3 121 5.29 .764 5.22 5.77 .93 14.33 7.52

5 2 122 7.71 .716 5.27 5.79 .30 0.66 8.49

6 3 323 7.32 .666 3.38 5.33 3.58 30.99 3.63

6 3 128 6.56 .632 3.23 4.45 1.39 11.31 Q.07

S 6 25 6.H .575 .3.55 5.44 3.73 H.47 0.66

6 6 26 5.80 .535 2.26 5.44 2.41 1l.71 10.24

5 7 327 5.47 .496 3.01 5.44 3.4.1 32.10 8.75

5 5 328 5.14 .463 2.29 .3.25 I.2 32.23 11.07

5 0 29 4.5.3 .424 2.35 3.25 1.51 32.44 11.40

3 18 130 4.51 .380 2.32 2.06 .97 32.65 31.60

5 II 131 4.35 .353 3.65 3.40 2.46 2.82 33.94

5 12 332 4.20 .354 3.53 3.35 .74 33.00 32.08

5 33 133 4.33 .353 1.06 3.73 1.63 13.11 12.25

5 14 334 4.43 .440 .57 -2.5.7 -449 33.37 13.99

5 15 335 4.74 .436 2.05 -2.69 -1.3.3 33.37 33.72

6 36 1.36 5.20 .478 2.32 30.03 4.32 3.60 32.73

5 37 331 5.65 .523 2.07 .30.90 5.26 33.83 33.82

5 IS 35 6.01 .562 3.70 30.62 5.93 33.90 4.80

5 9 330 6.49 .606 2.73 10.54 3.88 34.26 35.93

5 20 340 7.30 .663 4.73 3.3.33 2.41 4.73 37.07

5 23 343 7.50 .607 5.86 32.78 2.38 35.32 38.34

5 22 342 7.59 .708 3.64 -.53 -.35 35.68 18.20

5 23 343 7.55 .706 3.43 -.34 -.24 36.02 13.21

5 24 144 7.68 .739 3.06 -.69 -.23 36.33 8.34

5 25 45 7.83 .720 4.04 .74 .38 36.74 38.23

5 26 46 7.76 .724 3.63 2.39 .66 37.30 18.45

5 27 .347 7.45 .695 4.07 3.43 .84 37.53 38.79

5 28 .348 7.10 .665 3.38 3.66 1.08 37.84 19.16

S 2 349 6.72 .62.7 3.44 3.76 1.09 35.10 19.53

5 30 350 6.36 .593 3.37 3.86 3.35 18.52 39.92

5 33 IS] 5.98 .551 3.08 4.06 3.32 18.83 20.33
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T2A-5

DATE JULIAN AVAILABLE COEFFICIENT PREDICTED MEASURED E CUMULATIVE CUMULATIVE
DAY ATER KS Er ET RATIO PREDICTED MEASURED

MM/DY MM/DY CM CM
6 I 152 5.57 .506 3.33 4.90 1.44 19.16 20.8!
6 2 153 5.14 .458 3.45 5.82 1.69 10.51 21.39
6 3 154 4.53 .301 2.45 7.11 2.90 19.75 22.l'
6 4 155 3.82 .3!) 1.21 2.90 2.40 9.88 22.39
6 5 ISo 3.0.! .221 l.8 26.92 24.99 19.08 25.08
1 6 157 3.67 .207 1.10 .11.91 4.85 20.49 26.27
6 7 (58 5.85 .562 .86 10.95 12.68 2.l3 27.37
S .8 ISO 9.5? .859 2.74 -(8.52 -6.76 20.45 25.52
5 7 64 11.35 .959 554 -4.54 -.34 21.00 25.6
6 4 161 12.70 .992 5.29 -.43 -.48 21.53 25.41
6 II 62 12.28 .971 5.40 3.63 .67 22.07 25.38
6 12 163 12.04 .964 5.76 3.45 .53 22.65 25.68
6 13 64 1.1.70 .95 5.48 3.89 .71 23.20 26.47
5 14 165 11.36 .943 5.79 4.19 .72 23.78 26.49
S IS 166 10.83 .92.1 6.55 4.17 .84 24.43 26.9!
6 6 167 10.43 .906 3.98 4.57 1.15 24.83 27.36S I? 168 10.40 .886 5.43 4.85 .96 25.33 27.65
S IS ISO .71 .876 2.06 6.47 2.94 2 .54 29.45
5 19 170 9.23 .824 5.3! 5.56 1.45 26.07 29.4!5 20 171 8.72 .801 3.92 5.6! 1.43 26.46 20.57
6 2! 172 8.24 .766 3.23 4.98 1.54 26.78 34.47
6 22 173 7.73 .720 2.63 4.42 1.68 27.45 30.51
6 23 174 7.25 .678 3.74 3.33 .00 27.42 30.34
6 24 75 5.92 .546 3.99 2.59 .60 27.81 3!. I
S 25 176 5.74 .629 3.52 3.66 1.44 28.16 31.48
6 26 177 6.44 .594 6.13 6.20 1.0.! 28.77 32.14
6 27 178 5.80 .531 3.51 7.65 2.18 29.12 32.86
6 28 79 4.99 .432 2.40 7.39 3.47 29.36 33.60
5 29 194 4.15 .347 2.20 5.49 2.44 29.59 34.19
5 34 8.1 3.59 .235 1.65 4.46 2.46 29.76 34.56
7 I 32 3.24 .246 . 1.42 3.19 2.24 29.90 34.68
7 2 193 2.9! .2? 4 1.13 2.82 2.54 34.4! 35.16
7 3 94 2.63 .190 1.?! 2.57 2.32 30.12 35.42
7 4 99 2.40 .157 .75 2.44 2.56 34.22 35.66
7 5 36 2.14 .133 .38 6.12 16.46 34.26 36.27
7 5 197 .92 .115 .13 5.6! 42.11 34.27 36.63
7 7 14s 1.84 .104 .46 4.42 9.52 34.32 37.27
7 9 189 . 1.92 .111 .45 4.00 0.40 30.36 37.27
7 Q 94 2.44 .122 .60 .36 .60 34.42 37.3!
7 10 19? 2.02 .120 .59 1.50 2.56 30.48 37.46
7 II 192 1.8? .102 .34 2.31 6.33 30.51 37.60
7 12 193 1.59 .082 .33 2.48 6.29 3'.55 37
7 13 194 1.3? .460 .24 (.98 8.25 34.57 38.14
7 4 95 1.18 .050 .16 .66 4.24 34.59 38.16

.Q97 CR SECONDS EXECUTION TIME.
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T3A-3
X T3A 3

DATE JULIAI4 AVAILABLE cUEPFICIENT PREDICTED MEASURED ET tJMULATtVE CUMULATIVE

DA WATER KS E ET RATIO PREDICTED MEASURED

CM UM/DY tM/Dy CM CM

4 9 00 13.12 .988 4.05 2.33 .53 .4! .20

4 10 100 32.02 .986 2.61 2U .31 .67 .41

4 1! 01 12.71 .032 3.14 .57 .50 .98 .37

4 32 102 12.40 .977 3.95 1.73 .44 3.33 .14

4 33 103 2.46 077 3.13 1.73 .34 3.60 .92

4 4 04 12.18 .978 3.71 2.62 .71 2.6 1.18

4 IS 338 11.98 .964 4.63 3.33 .72 2.53 1.51

4 6 306 11.70 .055 4.76 5.41 1.14 3.48 2.05
4 17 07 11.22 .940 3.87 5.59 1.47 3.39 2.2
4 38 118 31.35 .0 4.94 4.37 .98 3.88 3.46

4 10 119 0.97 .Bó 2.74 .71 .26 4.16 3.13

4 2 lii 9.00 .875 5.37 1.14 .10 4.0 3.23

4 21 III 11.38 989 5.38 2.06 .38 5.23 3.44

4 22 112 0.67 .967 3.39 4.22 1.32 5.55 3.36

423 333 Q.20 .039 4.9! .15 .03 5.43 3.38

24 114 8.38 .809 6.19 -6.60 -1.17 5.65 3.22

4 25 115 0.67 .066 3.41 -6.96 -2.01 5.09 2.53
4 26 116 11.37 045 1.42 .31 .24 7.33 2.61

4 27 117 1.04 .934 3.47 34.68 4.23 7.53 4.43

4 20 1.1.9 049 .082 4.40 16.00 3.63 3.12 5.53
4 2° 110 6.07 .653 2.97 12.42 4.18 8.42 6.02

4 30 20 6.24 .577 3.76 5.94 3.93 3.79 7.52

5 1 121 5.76 .825 4.2? 5.36 .25 .22 3.45

5 2 122 8.37 .463 3.37 5.36 3.59 .56 3.59

9 3 123 4.64 .408 2.35 4.60 2.24 ?.77 9.45

5 124 4.15 340 .34 3.53 1.02 ).05 9.34

3 9 325 3.00 3!3 .96 4.08 5.65 15.44 9.39

S 26 3.57 .284 .24 4.45 3.72 11.15 4.33

5 7 327 3.34 .257 1.55 4.45 2.37 .1.3! '1.78

5 0 328 3.34 .236 1.16 2.25 3.94 0.43 11.41

5 9 329 2.91 .213 3.06 2.26 2.33 1.53 3.23

5 30 130 2.58 .186 1.02 .33 3.50 1.53 11.39

3 II 131 2.S .363 .76 3.56 4.58 10.71 11.75

5 12 332 2.40 .357 .82 2.3! 2.33 31.7? 3.98

5 13 133 2.28 .147 .44 2.57 5.94 I 1.94 12.24

5 34 334 2.43 .366 .24 -.30 '-.42 10.86 12.23

3 5 135 2.68 .186 .°2 .36 .93 13.95 12.33

5 16 136 2.68 .386 .90 2.06 2.23 33.04 2.52

5 17 37 2.58 .3.76 .69 3.25 4.58 11.11 32.35

5 38 38 2.12 .133 .41 4.65 3.28 II 5 3.3!

5 30 130 1.95 .114 .51 4.06 7.06 11.23 13.72

5 20 140 1.59 .082 .58 3.25 5.57 3.25 14.84

5 21 141 1.28 .158 43 1.35 2.31 .11.3! 4.13

5 22 142 1.18 .050 .25 -.33 -1.15 13.34 14.15

5 23 43 1.18 .450 .25 -1.19 -4.34 11.36 4.43

5 24 344 3.39 .166 .28 -1.19 -4.25 11.39 3.9!

9 25 145 3.54 .078 .43 -.79 -1.32 11.43 13.03

5 26 46 .54 .478 .39 -1.30 -3.29 31.47 3.70

5 27 147 1.63 .384 .49 -7.37 -35.96 11.52 12.91

S 28 148 3.92 .111 .55 -39.38 -3309 11.58 11.40

5 29 149 3.00 .320 .77 32.74 18.53 11.75 14.28

5 30 150 7.36 .687 3.93 28.40 7.23 12.15 17.12

5 3! 151 32.26 .973 5..44 34.44 6.34 12.69 24.56



T3A-3

DkTE JUL144 AVAftALE COEFFtCENT PREDICTED MEASURED ET UMULATIVE CUMULATIVE
DAY lATER KS ET ET RATIO PREDICTED MEASURED

CM MM/DY AM/DY CM CM
6 152 15.53 I. 6.62 -l5.3 -2.41 13.35 18.97
5 2 153 L7.l9 I.20g 7.54 -4J5 -.54 14.11 15.56
6 3 154 17.03 I.i0 6.27 2.52 .45 4.73 13.54
6 4 155 16.75 1.700 3.88 3.20 .82 15.12 19.16
6 5 156 16.35 .000 4.38 6.25 1.28 15.61 19.19
6 6 157 18.70 I.0 3.7! 4.52 .22 3.98 29.24
5 7 158 6.32 1.100 1.55 8.13 5.25 5.14 21.45
5 8 159 16.00 1.300 3.19 4.52 1.42 5.45 21.51
5 9 160 16.14 .1.400 5.76 5.69 .99 7.03 22.48
6 10 181 6.02 1.370 5.37 1.93 .36 1.57 22.27
S II 162 15.76 1.000 5.54 2.31 .32 1-1.12 22.50
6 12 163 15.56 1.400 5.99 2.29 .38 ls.72 22.73
6 13 164 5.33 1.000 5.72 2.97 .52 9.29 23.33
6 14 85 15.08 1.400 6.15 3.48 .57 12.01 23.37
8 IS 166 14.67 1.300 7.14 3.79 .53 27.62 23.75
6 16 167 14.20 .098 4.38 3.30 1.40 21.76 24.19
6 17 168 13.93 .906 5.64 4.34 .77 21.62 24.62
o 13 ISO 13.60 .905 2.32 5.18 2.23 21.36 25.14
5 10 170 13.25 .99 6.23 4.65 .74 22.48 25.61
o 20 171 12.94 093 4.82 4.38 1.11 22.07 26.10
6 2! 172 12.41 .975 4.70 4.32 I. 6 23.38 26.53
o 22 173 11.08 .965 3.53 3.76 .47 23.73 26.90
6 23 74 11.55 .950 5.10 2.67 .3! 24.24 27.17
5 24 75 1.20 .940 5.52 1.35 .33 24.3! 27.36
0 25 76 11.19 .17 5.39 2.41 .45 25.34 27.63
5 26 177 19.99 .926 0.50 4.37 .46 26.33 25.33
5 27 179 0.56 .009 5.99 5.66 .25 26.99 25.59
629 170 9.37 .874 4.86 5.77 1.19 21.38 29.18
5 29 89 .538 5.52 4.65 .44 21.93 29.64
6 30 51 3.33 .307 4.68 3.76 .40 25.44 34.42
7 82 5.47 .79! 4.59 3.47 .58 2s.55 39.32
7 2 183 5.17 .759 4.45 2.62 .65 29.26 33.50
7 3 144 7.91 .715 4.50 2.29 .5.1 29.71 34.52
1 4 185 7.69 .715 3.36 2.13 .49 34.14 31.33
7 5 86 7.48 .778 2.03 6.47 2.9 34.35 31.64
7 6 57 7.25 .714 .33 6.45 7.26 31.43 32.24
7 7 148 7.15 .671 3.90 5.44 1.8.! 31.73 32.78
7 3 189 7.13 .673 2.70 1.19 .44 31.40 32.90
7 9 100 7.08 .663 3.25 .09 .30 31.33 33A0
7 10 191 6.97 .653 3.2! 1.12 .35 31.65 33.11
1 1.1 192 6.82 .644 2.12 .77 .51 31.86 13.22
7 12 103 6.75 .634 2.55 .36 .14 32.11 33.26
7 13 104 6.75 .634 2.52 0.30 0.90 32.37 33.26
7 14 105 6.75 .638 1.95 4.70 4.40 32.56 33.26
.997 C SECONDS EXECUTION TIME.
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T3A-4
(T3A4

DATE JULIA9 AVAILA3LE
RATER

COEFFTCI8IT
KS

PREDtCTED
ET

MEASURED
ET

ET
RATIO

CUMULATIVE
PREDtCTED

CUMULATIVE
MEASURED

CM MM/DY MM/DY CM CM

4 9 16.44 1.744 4.11 1.75 .43 .41 .13

4 14 00 16.2$ I.%0 2.63 .98 .75 .67 .37
4 $3 41 I6.79 1.740 3.19 .71 .22 .99

4 12 142 $5.33 I. 4.05 1.32 .33 .44 .58

4 13 43 $5.98 1.444 3.26 .91 .23 .72 .67

4 14 144 15.68 1.440 3.83 2.69 .71 211 .94

4 15 $45 15.58 1.440 4.8$ 2.94 .64 2.59 1.23

4 6 146 15.22 4.96 6.34 1.27 3.48 1.56
4 Ii 117 14.84 1.144 4.12 5.74 1.39 3.49 2.43

4 8 148 13.74 004 5.46 4.74 .74 4.44 2.33
4 0 179 13.49 Q03 3.49 -1.96 -.54 4.35 2.64
4 27 117 3.62 .903 6.48 -1.38 -.31 L96 2.45

4 21 .111 14.28 .908 6.14 -.14 -.02 6.56 2.44

4 22 112 4.75 .097 3.57 3.43 .93 5.92 2.78

4 23 $13 13.67 .004 5.65 8.50 .54 6.49 3.65

4 24 114 13.27 .059 7.54 $7.45 2.32 7.24 5.40
4 25 115 1.40 3.72 7.98 4.33 1.51 7.28
4 26 115 9.54 .791 2.36 3.41 2.94 7.0 8.à4

4 27 17 7.08 .747 2.79 -Q35 -3.54 5.13 7.45
4 24 IS 975 .324 4.25 -11.42 -2.SQ 3.64 5.95
4 20 IIO 11.49 .940 4.29 -5.77 -1.34 .73 5.37

434 24 1.29 .944 5.17 4.37 .72 9.64 5.31

5 I 121 17.78 .$8 7.45 5.69 .76 4.39 6.38

5 2 22 14.10 .390 6.53 5.79 .92 $1.44 6.98

5 3 23 0.58 .358 4.37 5.64 1.29 I .48 7.54

S 24 8.97 .813 4.27 4.38 .14 1.94 5.43

3 5 $25 3.40 .702 2.19 6.38 2.I 12.12 3.57

5 5 26 3.!! .756 3.13 6.42 .91 2.44 9.27

5 7 27 7.73 .720 4.35 6.42 .38 2.88

5 3 23 7.35 .648 3.44 3.31 1.11 3.22 7.25

5 9 129 6.97 .652 3.34 3.81 1.15 13.55 14.63

5 4 $34 6.59 .6.14 3.35 2.64 .79 $3.80 0.94

S Ii 131 1.21 .577 2.71 4.57 1.68 14.15 11.35

3 12 132 6.18 .573 2.96 2.95 1.14 14.45 11.65

5 13 133 5.87 .548 .64 3.53 2.16 4.62 2.44

5 14 134 5.98 .573 .33 .34 .36 4.77 I2.33

5 5 35 6.15 .574 2.38 1.42 .51 14.99 2.17

5 $6 136 6.15 .571 2.75 2.95 .77 5.26 12.47

5 17 137 6.74 .557 2.21 4.67 2.11 15.48 $2.04

5 8 38 5.32 .487 .54 6.76 4.39 15.63 13.61

5 9 39 4QQ .445 2.44 6.43 3.21 15.83 4.25

5 20 l40 4.35 .374 2.65 6.45 2.28 $6.14 14.36

5 2$ 14.1 3.70 .346 2.59 4.09 .58 6.36 15.27

5 22 142 3.39 .263 .35 2.59 1.91 16.49 5.53
5 23 143 3.13 .235 1.13 1.34 1.15 6.64 15.66

5 24 $44 3.03 .224 .95 .30 .32 16.74 13.69

5 25 45 3.00 .220 1.22 -1.12 -.92 16.82 5.58

3 26 146 3.06 .227 1.14 -2.90 -2.33 16.93 5.29

5 27 47 3.36 .259 1.52 -9.27 -6.14 $7.09 $4.36

5 24 $48 3.87 .317 1.62 -18.90 -$1.69 $7.25 $2.47

5 29 149 5.82 .534 2.93 28.65 9.79 7.54 $5.33

5 30 154 9.02 .821 4.65 25.58 5.50 13.41 7.89

5 31 $51 $3.47 .992 5.55 31.85 5.74 $3.56 21.79
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DATE .JULIAN AVAILABLE COEFFICI4T PREDICTED MEASURED ET CUMULATIVE CUMULATIVE
DAY WATER KS ET RATIO PRED[TE MEASURED

CM MVDY MM/DY CM CM

S I 152 16.34 .404 6.62 -12.12 -1.33 19.22 9.36
6 2 153 17.66 1.804 7.54 .36 .35 2.28 9.98
6 3 54 17.14 1.840 6.27 8.64 1.38 24.64 20.76
6 4 155 16.24 1.400 3.88 8.56 2.21 24.92 21.62
6 5 156 15.47 1.000 4.87 9.99 1.37 21.48 22.53
6 6 157 14.54 .909 3.74 2.77 .75 21.85 22.81
6 7 158 14.64 1.084 1.56 4.55 2.23 22.41 23.26
6 .8 159 5.35 I .400 3. 19 1 .42 .45 22.32 23.44
6 . 164 5.65 .404 5.75 5.41 .94 22.94 23.4
6 4 161 5.58 1.400 5.37 2.36 .38 23.44 24.15
S II 162 15.12 1.840 5.53 2.31 .42 23.99 24.38
6 12 163 15.84 1.400 5.97 1.57 .35 24.39 24.54
6 13 164 14.89 1.404 5.69 3.25 .57 25.16 24.86
6 14 165 14.64 009 6.17 4.24 .69 25.77 25.29
6 5 166 14.88 QQ7 7.13 4.62 .65 26.49 25.75
6 IS 167 3.62 304 4.35 4.33 1.11 26.92 26.23
6 17 68 13.24 099 5.60 4.74 .94 21.48 26.i
5 19 69 12.89 .986 2.33 5.69 2.44 27.71 27.27
6 9 70 12.45 .975 5.17 5.18 .34 29.33 27.79
5 2' 171 12.34 .964 4.71 5.36 1.14 29.80 28.32
6 21 172 11.51 .95 4.41 4.78 1.19 29.29 29.90
.5 22 173 11.76 .935 3.41 4.57 1.34 29.54 29.25
6 23 74 18.57 .911 397 4.17 .34 3.44 29.68
6 24 75 10.14 .999 5.36 3.56 .66 3:3.58 39.41
5 25 176 9.79 .370 4.97 3.15 .65 31.37 34.35
6 26 177 9.51 .349 8.73 2.25 .34 31.94 30.64
5 27 78 9.20 .332 5.40 3.30 .55 32.49 33.94
6 28 79 9.92 .814 4.52 3.10 .69 32.94 31.25
S 2Q 84 3.99 .789 5.15 3.25 .63 33.46 31.33
6 34 91 4.29 .767 4.42 3.20 .72 33.90 31.94
7 I 182 7.9.3 .737 4.23 2.95 74 34.32 32. 2

1 2 83 7.65 .714 3.35 2.5.1 .65 34.71 32.44
7 3 34 7.44 .604 4.21 2.24 .53 35.13 32.67
7 4 95 7.24 .672 4.43 2.48 .31 35.34 32.88
7 5 146 6.97 .661 1.91 5.32 ..i5
7 6 37 6.76 .667 .78 5.41 6.44 35.81 34.4
7 7 188 6.71 .629 2.80 4.37 .1.56 36.49 34.44
7 3 189 6.81 .644 2.58 .88 .3 36.35 34.44
7 9 190 .6.92 .648 3.28 .30 .79 36.67 34.47
7 Il 191 6.87 .643 3.15 1.09 .35 3s.98 3453
7 II 92 5.71 .633 2.87 1.32 .64 37.19 34.71
7 12 193 5.59 .618 2.54 .99 40 37.44 34.31
7 13 194 6.46 .685 2.41 .31 .34 37.68 34.89
7 14 195 6.41 .604 .1.35 .28 .15 37.86 34.92.
1.007 CP SECONDS EXECUTION TIME.




