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ABSTRACT

Watershed simulation models have many engineering
applications in the areas of research and project planning
and management. In this study the Kentucky watershed Model,
aFortran version of the Stanford Watershed Model, was
adapted for use in Idaho.

The model was applied and evaluated on the Palouse

| River near Potlatch, Idaho, a317 sq.ml. watershed in
northern Idaho. Daily flows were synthesized and plotted
against recorded flows for the 1967-1968 and 1969-1970
water years. The synthesized annual water yield was found

to he 7.34 and 13-59 inches respectively versus recorded

values of 3.68 and 12.05 inches. A tendency to underestimate
peaks early in the runoff season and to underestimate the

•.. spring recession was also observed. An adjustment to the

valley precipitation estimate was made to account for

orographic influences on the amount of precipitation

received in the upper mountainous region of the watershed.



CHAPTER I

INTRODUCTION

DIGITAL SIMULATION CONCEPT IN WATERSHED HYDROLOGY

Hydrology, a branch of earth science, deals with

the occurance, movement and distribution of water either

above, on or under the earth's surface.

The hydrologic regimes of streams and rivers provide

the fundamental information used for the design, planning

and operation of hydraulic engineering projects (Crawford

and Linsley, 1966). Thus a thorough understanding of the

hydrologic cycle and the water budget is a necessary

condition for optimal utilization of the water resource on

earth. In order to better perform this task, simulation

techniques have been brought into this field recently

utilizing the High-speed electronic digital or analog

computere Through the use of computers, an indirect-

investigation of the response and the behavior of the inter

relationships among the hydrologic components can be

attained.

Dawdy (1969) stated, "One of the major aims of

hydrology is to determine meaningful measures which

describe a particular element of hydrology." These measures

may be the response of floods, low flows, or parameters

which describe the physical system. Simulation models are

structured so as to contain within their parameters all the
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information concerning these measures and responses. "A

second major aim of hydrology is prediction." (Bawdy,1969).

Examples are prediction of a flood from a snowpack or rain
-

storm and the prediction of response of an aquifer to
•

certain withdrawals.

What is simulation? Simulation in general is a

representation of reality. It is a technique by which

complex systems can be analyzed with less difficulty and

expense than would be required by manipulation of the proto-

type. In digital simulation in hydrology, the system is a

collection of quantitative hydrologic concepts with mathe-

matical representation in the form of a digital computer

program. Such a system, or model, is usually designed to

simulate streamflows over a preselected period of time. The

input to the model is usually climatological, physical or

geographical data for a specified watershed. If each of

these concepts is well established and every physical

component of the watershed is prouerly represented in the

model, the entire model would be unique and all physical

processes in the watershed could be accurately simulated

(Crawford and Linsley, 1966).

STUDY OBJECTIVES

Crawford and Linsley of the Department of Civil

Engineering, Stanford University have made a pioneering

effort in modelling the hydrologic cycle through their

development of the Stanford V/atershed Model. It is the
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purpose of this study to adapt the Kentucky version of the

Stanford V/atershed Model for use on the computer system

available at the University of Idaho, and to apply the

model to an Idaho watershed. It was in this context that

the study was initiated with these general objectives:

(1) To study some basic concepts in watershed modelling.

(2) To present a watershed model application in a document

ary form that would allow later users to use the model

efficiently.

Some basic knowledge of hydrologic model building

and a brief review of those v/atershed models that already

exist was deemed necessary before proper, practical water

shed simulation could be performed. Chapter II contains

this information along with a short description of the

Kentucky Watershed Model. Due primarily to limited storage

capacity of the IBM 360/40 computer at the University of

Idaho, changes and modifications of the computer program

were made. These are described in Chapter III. Chapter IV

contains a discussion of the simulation of a watershed in

Idaho, the selection of parameters and input data

justifications, and the presentation and discussion of the

results. Finally, conclusions and recommendations are

given in Chapter V.
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CHAPTER II

LITERATURE REVIEW

WATERSHED SIMULATION MODELS

The hydrologic cycle is fairly easy to describe in

qualitative terms because the interactions between major

components are well known. But the extension of this quali

tative knowledge to obtain quantitative results is very

difficult due to the fact that hydrologic processes are

very complex, interrelated and strongly time dependent

(Crawford and Linsley, 1966). The advent of the computer

provided a valuable tool by which synthesized streamflow

records can be obtained from a mathematical model with

climatological data and physical characteristics of the

study watershed as inputs. Watershed modelling consists of

recognizing the various phases of the physical processes

involved in the hydrologic cycle on a watershed and mathe

matically describing them as a continuous and dynamic

system. Dawdy (1969) stated: "Quantitative estimates

require modelling. The more closely the model approximates

the system modeled, the more accurate is the prediction

obtained by using the model." There is always a compromise

between simplicity and accuracy of the model. The desir

ability of compromise is well documented in previous work

and is based on minimizing both cost and effort. Model

building is not a simple task. It may take several years

to develop a model and thousands of man hours to use



(Dawdy, 1969). Such model building is both an art and a

science. The science comes in the theoretical derivation

and empirical verification of equations describing hydro-

logic phenomenon. The art comes in reviewing these available

equations and supporting data, and estimating and adjusting

certain parameters and calibrating the model in the manner

which will give the best results (James, 1972).

The attempt to develop mathematical simulation

models in hydrology is underlain by two basic assumtions

which have been indicated by Dawdy (1969); "First is the

belief that a properly designed and calibrated model will

summarize the hydrology of any particular system, second

is the belief that the model can be used for prediction

either on a short term or a long term basis to extend the

available data base." The following criteria or require

ments are considered to be necessary in developing water

shed models (Crawford and Linsley, 1966):

(1) The model should include the complete hydrolog
ic system.

(2) It should be flexible enough to be easily
applied to different watersheds with exist

ing hydrologic data.

(3) It should be sufficiently sensitive to reflect

changes in output data when input parameters

are modified.

(4) The model should be physically relevant so

that estimates of other useful data in addition



to streamflow can be obtained.

Crawford and Linsley made a pioneering effort to

make watershed modelling practical for general use through

their development of the Stanford Watershed Model at

Stanford University beginning in 1959. They represented

each process by an equation or series of equations contain

ing parameters which vary in value for different watersheds

and whose specific values are read in as input data. The

model was structured in a general form which could be

applied to all watersheds by using a set of parameter

values which are found through trial and error by providing

acceptable matching of simulated to recorded flows or

measured moisture storage (James, 1972). The flexibility

of the model allows the user to change or introduce

equations freely to reflect new scientific information.

The Stanford V/atershed Model has been through four stages

of development. Model I was developed in 1959, and consider

ed only the elementary hydrologic concepts of a watershed.

Model II was introduced in 1962 and included improvements

and revisions that were incorporated into Model I. Model III

was released in 1964 followed by Model IV in 1966. Model IV

differs from model III in that the input data have been

simplified, adjustments have been made in some moisture

routing equations, and runoff has been combined from sub-

watersheds into a common hydrograph (Ligon and others,

1969).



ui.-WJ«iU>.:., • ,..«*»**
ttatowfttWri-ft^wwr-. ^.rtAiui

Ever since the appearance of the Stanford Watershed

Model, others have adapted this model to their own research

or application needs. Many have modified the program and

translated the language for use in their local computer

facilities. Others have attempted to increase program

capabilities or extend the printed output for additional

information. For the post few years, published reports

have shown that these sorts of efforts have been made at

Kentucky University (James, 1970); Cl'emson University,

South Carolina (Ligon and others, 1969); Virginia Poly

technic Institute and State UnJyersity, Virginia (Shanholtz

and others, 1971; Shanholtz and Lillard, 1971); Soil
•

Conservation Service, Portland, Oregon (Rallison, n.d.);

and at Ohio State University, Ohio (Ricca, 1972). Other

than the above Stanford-type watershed models, there are

many similar models v/hich have subsequently been developed

both in government agencies and in universities, which

have made notable contributions to watershed hydrology.

Among these arc: TVA Continuous Daily-streamflow 'Model

(TVA, 1972); Indiana V/atershed Runoff Estimation Model

(Lee and Delleur, 1972); and USDAHL-70 Model (Holtan and

Lopez, 1971).

In addition to digital simulation, electronic

analog computers also have been employed for modelling

particular problems .for v/hich they are most appropriate.

In I960, the Hydraulic Laboratory of the University of

California built an analog model for the purpose of routing
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floods in a particular river system (Riley and Chadwick,

1967). Research in electronic analog models of hydrologic

systems began at Utah State University in 1963 and such a

device was subsequently designed and built in 1964. An

analog computer program has been developed for simulating

flood conditions on the Kitakami River of Japan in 1965

(Riley and Chadwick, 1967). The electronic analog computer

has several important advantages in simulating the hydrolog

ic phenomena as indicated by Riley and Chadwick (1967):

(1) It behaves electronically in a manner analogous

with the problem solved. If problem size

doubled, the amount of analog equipment required

also doubled but the time, for solving the

problem remains the same.

(2) Many processes occur in nature are time-

dependent and are differential in form. Analog

computers are able to integrate problem

variables continuously instead of using

numerical approximation.

(3) Because of the capability for continuous output

feedback during problem solving, program

optimization can be undertaken on the analog

computer during the computation process.

Although the analog computer has the aforementioned

advantages in simulation of hydrologic phenomena, digital
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simulation is still the most widely used method due to

the wider availability and large storage capacity of

the digital computer.

THE KENTUCKY V/ATERSHED MODEL

One Of the major difficulties of using the

Stanford Watershed Model is the programming language.

The original program was written in the SUBALGOL language

(Stanford University modification of the Burroughs

Corporation ALGOL language) used by the Stanford Computer

Center. Douglas L. James of the University of Kentucky

has translated end modified the model into FORTRAN IV

language. Ihe differences v/hich exist between the Stanford

Model and the Kentucky Model are the addition of input

data simplifications, the use of a revised procedure

for reading storage gage rainfalls, and the addition of

a section for printout of daily soil moisture (Ligon and

others, 1969).

The model upon which this study was based is the

latest version (dated June 6, 1970) of the Kentucky V/ater

shed Model where minor reprogramming has been done to

increase computational efficiency, to introduce some new
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options, and to revise output format. This Kentucky Water

shed Model is composed of one master program (MAIN) and

seven subroutine programs. The MAIN controls operations as

directed by coded control options, performs the moisture

accounting process to synthesize flows, calls subroutines

and handles program output. The input data required for a

computer run may be divided Into the following six groups:

(1) Data used to title the watershed, to identify

the computer run, to specify the desired pro

gram options and to request specific output.
i

Fourteen values ofm these control options which

select the program features the user wishes to

use are listed in TABLE 2-1.

(2) Time-area histogram data.

(3) Data to describe climatological events during

the water year.

(4) Data to initialize watershed moisture storage

starting October 1 of the first water year

being synthesized.

(5) Values for v/atershed parameters either measured

or estimated by the user.

(6) Daily recorded streamflow data for the purpose

of correlating the recorded and synthesized

flows.
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TABLE 2-1 Definition of the optional control code used

in the Kentucky Watershed Model

CONOPT Code Definition

1 1 program prints out 15-minute storm details.

0 program does not print out these values.

2 1 hourly rainfall is to be divided equally
into 15~minute periods.

0 hourly rainfall is not to be divided
equally into 15-minute periods.

3 1 program reads in average daily evaporation
during 10-day periods.

2 program reads in average annual lake
evaporation and the average annual number
of recorded rainy days.

0 program reads in 365 or 366 daily pan
evaporation totals an$ monthly pan
evaporation coefficient values.

4 1 program prints out daily flow error table
at end of year.

0 program neither calculates nor prints out
these values.

5 1 program prints out 20 top hourly rainfall
and runoff values during the year.

0 program does not print these values.

6 1 program prints daily values of soil
moisture storage.

0 program does not print these values.

7 1 program reads in additional snow data.
0 program treats all precipitation as rain

fall.

8 1 program accepts input from more than one
recording rain gage.

0 program accepts only one recording gage.
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TABLE 2-1 (continued)

CONOPT Code Definition

9 1 program reads in 365 or 366 daily
recorded streamflows.

0 program does not read in these values.

10 1 program will read new v/atershed parameters.
0 program will not read these data.

11 1 program reads in daily values of diverted
flow in cfs.

0 program does not read in these values.

12 1 program routes streamflow on an hourly
basis.

0 program routes streamflow on 15-minute
basis*

13 1 the length of time-area-histogram is to
be varied with flow velocity.

0 the length is not to be varied with flow
velocity.

14 i program prints daily recorded streamflows.
0 program does not print these records.

Subroutine READ is employed to read numerical input

data from punched data cards. READ is specially developed

for free input data format v/ith explanatory messages and

is v/ritten in computer machine language for the IBM 360/65.

Subroutine PAYOUT prints a table of daily values

given the magnitude of each desired value, the day of the

year of the last day of each month, and the number of days

in the year. It converts values arranged by calendar-year
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day into the water-year month order printout.

Subroutine EVPDAY uses regional data to distribute

a total annual evaporation over the days of the year.

According to the type of data the user has available, he

can choose from among three approaches to read the necessary

information as specified by control option 3-

Subroutine PREPgD divides precipitation among the 15-

minute periods using the average distribution approach.

Subroutine RTVARY is used for varying stream routing

time according the streamflow magnitude.

Subroutine SNQWMELT is used for the calculation of

runoff and evaporation from snow when snowfall is a signi

ficant part of the precipitation of an area.

A watershed can be visualized as an open physical

system v/ith precipitation as input and streamflow as output

(FIGURE 2-1). The logic concept of the computer program is

based on a moisture balance within the watershed boundary,

where all precipitation falling on the watershed is account

ed for until it evaporates or flows out of the watershed.

RECIPITATIONL

^STREAMFLOW

FIGURE 2-1 V/atershed as an open physical system
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FIGURE 2-2 is a schematic diagram of the operation

of the hydrologic cycle in the Stanford V/atershed Model

(Crawford and Linsley, 1966). Each box represents a

hydrologic component or a classification of moisture

storage. The arrows represent processes whereby moisture

moves from one type of storage to another (James, 1972).

Precipitation and potential evapotranspiration are the

major data inputs. Additional data are needed if snowfall

is included in the model. Precipitation is first subjected

to interception, then stored in the snowpack and in three

soil moisture storages - upper zone storage, lower zone

storage and groundwater storage. Precipitation falling

on impervious areas contributes directly to the channel

inflow. The upper zone and lower zone storage control the
•

overland flow, interflow, infiltration and percolation to

the ground water storage. Evaporation and transpiration

may occur from all of these storages and remove water

from the v/atershed. The moisture accounting period is

15-minutes. The total channel inflow from impervious areas,

overland flow, interflow and groundwater flow is then

routed to the v/atershed outlet by the time-area routing

method and the result is simulated streamflow.
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CHAPTER III

CHANGES INCORPORATED INTO THE KENTUCKY WATERSHED MODEL

The model employed in this study was the Kentucky

version of the Stanford V/atershed Model (or Kentucky

Watershed Model). This particular model was used simply

because the program deck Is readily available and the

model itself is considered general enough to be applied

to watersheds in the western states. In order to operate

this model on the IBM 360/40 computer currently available

at the University of Idaho, some changes and modifications

of the program were made. The primary effect of the modifi

cations was reduction in the storage1 requirement and the

execution time. During experimental runs, minor improve

ments v/hich appeared to be beneficial were also incorporat

ed into the program. These are described in the following

paragraphs. The program presently (as of June, 1973) in

operation consists of one MilIN program and five subroutines.

The changes that have been made are summarized below:

SUBROUTINE READ

Subroutine READ in the original program was v/ritten

in machine language for IBM 360/65. This subroutine is now

replaced by conventional FORTRAN IV read statements. Conse

quently, revision of the associated input data format v/as

required. This change introduced more difficulty in data
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preparation and also added more computer run time. Special

care should be exercised in arranging the input data.

Data cards must be arranged in a sequence that can be read

in according to the particular control option used within

the program.

SUBROUTINE EVTDAY

To reduce the storage requirement, subroutine

EVPDAT was removed from the program. As a consequence, the

use of "2" in control option 3 was eliminated. This means

that the program must read in daily evaporation data either

as averages over ten-day periods or as 365 or 366 daily pan

evaporation items with monthly pan evaporation coefficient

values.

PROGRAM TERMINATION

Program termination statements were revised to give

additional control. The original program terminated upon

reaching the END*~OF~FILE card and in turn printed out

error messages. To eliminate error messages new statements

were Inserted to cause exit when end of record was read.

At the beginning of the program, the number of years

of recorded data to be input is read in by the following

statements.

C READ IN NUMBER OF YEARS OF RECORDED DATA REQUIRED

READ(5,2050) NOYR
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2030 F0RMAT(I2)

At the end of the program, a counter is set up and is

checked to direct the program whether to go back to start

a new year or to terminate the program:

N0YR=N0YR-1

IF(NOYR.EQ.O) GO TO 117

V/ith this added capacity, any number of years records can

be simulated.

ADDITIONAL CONTROL OPTION TABLE PRINTOUT

For the convenience of correlating the program

printout with the options specified, the following state

ments were added to print out the control option table:

WRITE(6,998)

998 FORMAT(»1•,13X,»CONTROL OPTION CODE TABLE«)

DO 99 J-1,14

99 WRITE(6,999) CONOPT(J),J

999 F0RMAT(/50X,»* f,I2,' * OPTION ',12,' *!)

This printed table permits the user to easily correlate the

program output with that particular set of control options
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used without going back to the data deck. The meaning of

each code can be found in Chapter II Table 2-1. A sample

printout is presented below:

CONTROL OPTION CODE TABLE

* 1 * OPTION 1 *

* 0 * OPTION 2 *

* 1 * OPTION 3 *

* 1 * OPTION 4 *

* 0 * OPTION 3 *

* 0 * OPTION 6 *

* 0 * OPTION 7 *

* 0 * OPTION 8 *

* 1 * OPTION 9 *

* 0 * OPTION 10 *

* 1 * OPTION 11 *

* 1 * OPTION 12 *

* 0 * OPTION 13 *

* 1 * OPTION 14 *
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CHAPTER IV

APPLICATION TO AN IDAHO WATERSHED

One of the objectives of this study was to evaluate

the effectiveness of the Kentucky V/atershed Model in pre

dicting the streamflow from a watershed in Idaho. The

Palouse River near Potlatch was selected for this appli

cation.

GENERAL DESCRIPTION OF THE STUDY V/ATERSHED

The Palouse River watershed near Potlatch (FIGURE

4-1) is located in Latah and Benewah Counties in northern

Idaho. It is situated approximately '18 miles north of

Moscow, Idaho in the St. Joe National Forest. The mountains

are spurs and bordering ridges of the Coeur d« Alene

Mountain division of the northern Rocky Mountains.

Bedrock strata in the basin are of the Precambrian

Belt Supergroup; these are principally older rocks consist

ing of argillites, silty argillites, and some quartzites.

This type of bedrock prevails downstream through the Laird

Park area on the main stem. Boulders, cobbles, gravels and

substrate in the main river and its tributaries are of

this nature. Similar loose rock underlying the broad flood

plain continue to a point just east of Princeton. At this

point lava flows of the Columbia River Group, form a

basaltic bedrock stream floor at places with gravel end silty



ur
-k
i&
^O
U

w
a
t
e
r
s
h
e
d

b
o
u
n
d
a
r
y

s
t
a
t
e

l
i
n
e

3o
o*
-s
^.

c
o
n
t
o
u
r

s
t
r
e
a
m

r
a
s
e

s
t
a
t
i
o
n

F
I
G
U
R
E

4
-
1

T
h
e

P
a
l
o
u
s
e

R
i
v
e
r

n
e
a
r

P
o
t
l
a
t
c
h

w
a
t
e
r
s
h
e
d

H



-..-.. ...... .. - . • • .

22

sand substrate other places to Potlatch. Loess covers the

area from Laird Park downward with increasing thickness

toward the lower end. This material contributes consider

able silt in the streams at some times of the year. The

watershed eventually drains into the Snake River, and sub

sequently into the Columbia River.

Land slopes of the watershed are moderate to steep

with an elevation range of 2480 ft to 5060 ft above sea

level. The climate is temperate with average annual tem

perature of 45°F. The average annual precipitation is 25
inches mostly in fall, v/inter and spring month. Snowfall is
the major form of precipitation during the winter months.
The principal source of moisture is the Pacific Ocean and
weather patterns move generally from west to east. The
higher elevations are forest covered while cropland with
interspersed timber is the major land use in lower eleva

tions. Detailed soil survey have been made by the Soil

Conservation Service and by Clark, Coleman and Rupeiks Inc.

Seattle, Washington. The general soil characteristics of
the area are summarized in TABLE 4-1. Some of the physio

graphic characteristics of the watershed are summarized

below:

Drainage area: 317 sq.mi.

Elongation ratio: 0.576

Total watershed relief: 2580 ft.

Drainage density: 1.65 mi./sq.mi.
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Average mean channel slope: 0.5%
Total stream length: 510 miles

The streamflow was simulated at the point where the
. , 4. a of loHfu^e of 45054,55,, North,stream gage is located at lauituce oi *? ;

longitude 116*57«00" East in Latah County, en the left
bank 20 feet down stream from abridge on U.S. Highway 95,
1,0 mile downstream from Deep Creek, 2.0 miles west of
Potlatch. The average annual discharge for eight years of

a • o*s ,fc for 11 35 inches of runoff) with a maxi-
record is 265 cis kov u.;?

mum discharge of 51,910 efe and aminimum of 1.2 ofa. Non-
recording temperature ana precipitation gages are located

- „ j.1 4--v, -,-h la-Htude 46°58' North and5 miles NNE of Potlatch, at lati-cuce to ^

longitude 116°55' East.

PREPARATION._OT_INPUT_Dm

One of the major problems in the application of a
watershed model is the collection of the required input-
data and the determination of parameter values. Suitable
determination of watershed parameter values is the key to
the successful application of awatershed model. When a
user applies the model to awatershed, he must collect the
necessary meteorological data from historical records,
measure the required soil and physiographic watershed

. .. „4-4„„.|-^ kroner values for certain para-characteristics, estimate propei

meters, and then adjust these parameter values by trial-
and-error methods until acertain degree of accuracy is
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attained. These adjustments and calibrations are the art

of modelling. It requires familiarity with the model employed

and some understanding of the sensitivity of the parameters

under study. In using the Kentucky V/atershed Model, this

process is greatly aided by studying recently published

reports written by James (1970), Ross (1970) and Liou

(1970). However, the decision of selecting a final set of

parameter values is essentially subjective. Ross (1970)
presented the set of parameters used in the Kentucky Water

shed Model in a schematic diagram shown in FIGURE 4-2.

The underlined parameters are those which were not measurable

The following table gives the range of values for each

parameter used in the Kentucky Watershed Model.

Parameter name

PIMP

VINTMR

GWETF

SUBWF

OFMN

OFMNIS

IFRC

BFRC

BFNLR

ETLF

SIAC

BMIB

Range of value

0-1

0.01-0.20

usually 0

usually 0

0.009-0.200

0.013-0.100

0.100-0.620

0.722-0.9967

0.9-1.0

0.20-0.50

0,15-0.70

1.12-21.85

Reference or source

Ross (1970) p.40

Ross (1970) p.40

Ross (1970) p.40

Ross (1970) p.41

V.T.Chou (1959) Open

Channel Hydraulics p.110-

115

Ross (1970) p.44

Ross (1970) p.87; James

(1970) p.48

Ross (1970) p.87; James

(1970) p.48
Ross (1970) p.47

Ross (1970) p.55

Ross (1970) p.115

Ross (1970) p.150,151;

James (1970) p.46
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Parameter name Range of^ value Reference or source

BIVF 0.0-5.91 Ross (1970) p.87
CSRX 0.887-0.962 Ross (1970) p.87
FSRX 0.900-0.990 Ross (1970) p.87;

James (1970) p.48

EXQPV 0.1-0.25 Ross (1970) p.24
BUZC 0.45-7.42 Ross (1970) p.87
SUZC 0.35-2.04 Ross (1970) p.87

LZC 2,03-28.05 Ross (1970) p.87

* Values taken mainly from Kentucky state.

Without doubt, prior knowledge of the expected

direction and magnitude of responses to selected changes

in input data, is helpful in minimising the number of

trials required to obtain an optimal set of input values.

This was accomplished in this study by numerous simulation

runs using Elkhorn Creek data from Kentucky. Such, parameters

as ETLF, LZC, SIAC, VINTMR, BIVF, BMIR were given particular

attention since they are more sensitive than others as

indicated by Ross (1970). Each parameter was changed,

either alone or with several others, and the effect of this

change on the simulated streamflow was noted. When it was

felt that sufficient experience had been gained in operating

the model, the model was applied to the Palouse River near

Potlatch.

The application to the Palouse River logically

began with the collection of data. This data collection
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rc?

the Kentucky Watershed Model

. *. -

Channel

Storage

KCIRI

CSRX

FSRX

C1ICAP

f
Streamflow



27

was divided into three groups:

Group I Recorded climate-logical data- such as
precipitation, evaporation, temperature,
radiation, etc. can be obtained iron the monthly
publication of U.S. Department of Commerce,
National Oceanic and Atmospheric Administration,

Environmental Data Service. Daily streamflow data

can be obtained from the Surface Water Records

published by United States Department of the

Interior, Geological Survey.

Group II Measurable or" assignable parameter data-
•> i\-dtpa •RivipT? T?TMP FWTR. OFSS , OFSL, OFr'H'T,such as AK.&A, HrlrJi , J?xiir, x .>~-v, ?

EPCI1 CTRT, NCTRI5 CHCAP, etc. arc obtainable

from a topographic map or from a knowledge of

the watershed.

Group III Estimated data- such as IFRC, BUZC, SUZC,
LZC, ETLF, SIAC, BMIR, CSRX, FSRX, etc. These
parameters can be estimated initially from what
ever physical and hydrologic data are available
or with reference to other similar watersheds.

Further adjustments are required based on the

feedback from trial simulations.

Difficulty was encountered in finding hourly pre

cipitation data. The Potlatch rain gage is of the non-
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recording type read once per day. However, a gage at
Plummer, 50 miles north of Potlatch, did have hourly data.
Therefore, the precipitation at Potlatch was distributed
throughout each precipitation period in the same ratio
as the precipitation at Plummer. After the input data were
collected, afew initial trial runs were conducted to examine
the effects of parameter variations. Most attention was
given to the evapotronspiration loss factor, the soil
moisture storage index, the base flow recession constant,
the interflow volume factor and the seasonal infiltration
adjustment constant. Attempts were made to'manipulate
these parameters in order to obtain abetter match between
synthesized and recorded streamflows. Computerized optimiza
tion techniques have been devised to substitute for the
manual approach used in this work. Owing to the limitation
of the available cor:,-'" facilities, it was not possible
to use such techniques in this study. For the first trial
run, the synthesized annual runoff was 6.64 inches which
was very low compared to the recorded annual runoff of
12.05 inches. Since increasing the interflow volume and
decreasing the infiltration rate will increase the total
runoff, the value of BIVF was changed from 5-5 to 5-0 and
BMIR was changed from 6.0 to '4.0 in the second trial run.
This increased the synthesized annual runoff to 6.84 inches
with the correlation coefficient (r) equal to 0.8525 as
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opposed to an r value of 0.8416 for the first trial. In

the third trial run, the value of LZS was increased from

the initial estimated value of 2.0 to 5-0. Increasing the

LZS value increases the soil moisture ratio, LZS/LZC,

which in turn will increase the interflow volume and the

total annual runoff. After this trial run, the synthesized

annual runoff was increased to 8.94 inches. However, the

r value was decreased to 0.8071. The changes involved in

the fourth trial run were to decrease the seasonal infil

tration adjustment constant, SIAC, which should increase

runoff in summer; to increase the base flow recession

constant, BFRC, which should reduce th;e peak recession

rate* to decrease the evapotranspiration rate, ETLF,

which should increase the total runoff. The synthesized

total annual runoff obtained from this trial run was 8.69

inches and the correlation coefficient between synthesized

and recorded streamflows was 0.8214. The results and the

set of parameter values chosen for this particular run

will be presented later in this chapter.



'w-^i-v ,.-..• >-'TT3iSr*SS3S^^»S

29
FURTHER An.TtTSTMENT 0* PRECIPITATION,

• «. fhP mitflow hydrograph obtained fromIn comparing the caviim. i-^^o

j j-v nf +-"hia csimulatod annualthe fourth run, it was observed that the Simula
~-r-f>> ,.-,c invrpp than that ofstreamflow (8.69 inches of runoff) was lower

a a C\o OS inches). The simulated monthly flowsthe recorded (ld«uj mcnefay.

n "k„4- n-npr'inll^ in summer months.were also low in general but especially
,. . - ^ rspftks seemed to match fairly well, butThe timing of the peaks ^tutu

the recession rate was too high. Since the only source of
.oisture is precipitation, attention was then drawn to the

, ^u-tirai The r>recit>itationjustification of the input precipitation.
records used in the model input were from asingle rain
gage located at the watershed outlet, the lowest elevation

a : T?^r> mnre accurate representation of thein the drainage, lor more acouxoi ; ^

precipitation amount over the entire watershed, it was
decided that consideration should be given to the varia-

• -4-^-^r, Attribution at different elevationstions of precipitation di-.tmoubJ.uij
• «., h.,i». Rationale for this precipitation adjustment
in the basin, n.a i> j.uu-- -~

was supplied by Bloomsburg (1958). This study develops
an elevation-precipitation relationship from isohyetal
ana contour maps for Crumerine and Gnat Creel, watersheds
near Moscow. These watersheds are approximately 12 miles
from the study watershed and although smaller, have about
the same relief and aspect. Taking the base point as
having 100% precipitation, Bloomsburg used the following
precipitation-elevation correction:
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which increased the synthesized annual total runoff to

13.^9 inches. At this stage, efforts were then concen-

| trated in adjusting such parameters as SIAC, BIVF, BMIR and
J LZS to increase runoff in summer and to reduce peak re

cessions for better agreement between simulated and record

ed flows. An additional verifying run was conducted for

the 1967-1963 water year.

PRESENTATION 0? RESULTS AND DISCUSSION

In this section, the simulation results of the

application of the model to the Palouse River near Potlatch
watershed are presented. As has been mentioned earlier

several trials were required before a< visually acceptable

fit of the simulated and recorded hydrographs was obtained.

This is admittedly a subjective procedure but it is widely

used in hydrology. It also allows the hydrologist to con

centrate on those parts of the annual hydrograph which

are of interest to him. Undoubtedly a finer fit could be

made if given sufficient time and efforts. TABLE 4-2 gives

the parameter values selected, for water year 1969-1970

before and after the adjustment of precipitation. Defini

tions of the parameters are given in Appendix A, Dictionary

of Program Variables. TABLE 4-3 and FIGURE 4-3 show the

comparison of the monthly synthesized streamflows with

recorded streamflows and the daily streamflow hydrograph

respectively for 1969-1970 before the precipitation adjust-



**
•*

"•
•*

»*
•

'
•"•

'i
"t«

—
••-

•"
--*

-—
••*

•••
•••

..,.
-..

,••
•,.

«.,
.

-
,.

.^
l.

l.
..

.1
|r

;
...

,..
|im

|.|
r.

T1
.I|

-
„

„
,„

„
.„

,.
..

ir^
mt

iK
iii

iii
t

•_

r„
~

Po
-i
rv
^c
^
R
i
v
e
r
n
e
a
r
P
o
t
l
a
t
c
h
w
a
t
e
r
s
h
e
d

»»
*

"-2
ss

y
.s

s
r
s

3
S

a
s

:?
s&

Ss
5&

•
•

•
•

,
•

-

•^
-!

4-
o-
n
rv
n

V
n
l
u
p
s

a
f
t
e
r

p
r
e
c
i
p
i
t
a
t
i
o
n

Va
lu
es

pr
io
r

to
p
r
e
c
i
p
i
t
a
t
i
o
n

va
lu
es

a
^
t
x

x
P
a
r
a
m
e
t
e
r
s

v
a
x
u
e
j
^
^

—
*

-
~

a
d
j
u
s
t
m
e
n
t

a
d
j
u
s
t
m
e
n
t

S
n
o
w
m
e
l
t

B
D

D
F

S
ii

0
.0

0
2

S
P

B
F

L
W

0
.0

5

S
P

T
V

C
C

2
.5

s
p

n
1

.
2

E
L

D
IF

0
.5

X
D

N
F

S
0

.0
5

F
F

O
R

0
.6

5

F
F

S
I

0
.0

5

k
r
n

s
m

0
.0

1
2

6

D
S

I'
IG

H
0

.0
2

P
X

C
S

A
0

.
2

W
a
te

r
s
h

e
d

1
.0

K
U

-J
rl

iD

A
R

E
A

5
1

7
-0

F
IM

F
0

.0

0
.
0
0
2

0
.
0
5

2
.
5

1
.
2

0
.
5

0
.
0
5

0
.
6
5

0
.
0
3

0
.
0
1
2
6

0
.
0
2

0
.
2

1
.
0

3
1
7
-
0

0
.
0



*

t . ••

.-

-

ii

mimmmmmmm

o
t o LA

0> o Lf\ rH o

o C\j o o a ^r
. • m t c •

o o rH o o o

o
t o Lf\

c>> o LA rH o
o C\J o o o -'4"

• t lf\ I c •

o o r-{ o o o

o
I—i

<H

rO

p:
CO

r- -•'

u

>
o

re

SSS S 9
1/3 03
fa fo Pq
O O O O H

t,;

o
-p
V2

u

W
•H

O

6

i—i

£8
•H

•p
•H

I I

CvJ ej
o o o o o

• • • « «

o o ^- o o

a1 oj
o o o o o

» • e • •

O O 4- o o

CO CQ 03 Bq CO
^3 tS3 to Pq Pq
O {=> h3 pq H

fi
7*

•P
W
♦H

0
0

H
•H

O
13

LA O
rH O <£>

« « t

O H O

lA O
rH O ^D

• • •

O rH O

EH O O
£5 t3 CO
M p) |3
> PQ 03

55



>
»
W
M
m
W
M
I
n
-
B
<
»
»
«
i
m
i
«
«
H
<
W
«
M
M
<
,
„
„
..
,„
,„
„
v
„
.

-
.
W
i
l
l
-
.
,
.
.

;
,
;
„
.
,

TA
BL
E
4-
2

(c
on
ti
nu
ed
)

P
a
r
a
m
e
t
e
r
s

V
a
l
u
e
s

p
r
i
o
r

t
o

a
d
j
u
s
t
m
e
n
t

:c
ip
it
at
io
n

Va
lu
es

al
te
r
pr
ec
ip
it
at
io
n

L
Z
C

E
T
L
F

S
U
B
V
F

S
I
A
C

B
M
I
H

B
I
V
F

C
h
a
n
n
e
l

r
o
u
t
i
n
g

a
n
d

g
r
o
u
n
d
w
a
t
e
r

6
.
5

0
.
2
7

0
.
0

0
.
5
0

4
.
0

5
-
0

C
S
R
X

0
.
9
5

«
.

F
S
R
X

0
.
9
7

C
H
C
A
P

2
0
0
0
.
0

E
X
Q
P
V

0
.
2
5

B
F
N
L
R

1
.
0

B
F
R
C

0
.
8
5

i
d
.
j
u
s
t
m
e
n
r 7

.4
-

0
.
2
7

0
.
0

0
.
5
0

6
.
0

5
-
5

0
.
9
5

C
.
9
7

2
0
0
0
.
0

r
\

o
r
.

1
.
0

0
.
8
5

S



55

TABLE 4-5 Monthly synthesized and recorded streamflows
for water year 1969-1970 before precipitation

adjustment

Month
Synthesized
(cfs-days)

Recorded

(cfs-days)
Difference

(JO

Oct. 291-1 587-5 + 24.8

Nov. 154.8 418.9 +65.1

Dec. 2689-6 1555-8 -101.4

Jan. 2545/i-5 21994.0 -15-7

Feb. 19619-5 - 25576.0 +22.7

Mar. 15817-1 21334.0 +25-9

Apr. 7489^0 15658:o +52-2

May 1570.0 12154.0 +87-1

Jun. 669-7 2517.0 +73.4

Jul. 224.0 810.0 +72.4

Aug. 79.7 309.8 +7^-5

Sep. 5-8 588.1 +98.5

TOTAL 74064.8 102682.8 +27. £
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' ment was made. TABLE 4-, and TABLE 4-5 oho, the monthly
! synthesized and recorded streamflows Tor water year 1969-
j i970 and water year 1967-1968 respectively. The darly

*„„ r,trr veer 1969-1970 and 1967-streamflow hydrograpns for water yeai i,
> -i • vrmmv tL~h. and FIGURE 4-51968 are also presented in FIGUKE 4Vana

respectively.

I m evaluating the accuracy of the model output, a
I visual examination of plotted hydrographs is areliable

-„+- t-niiipftive in most instances,method. But it is somewhat suboective
The use of the linear correlation coefficient between
synthesized and recorded flows, for example, gives an

. a. 4-- ,. n-p thP response of one value relativeobjective indication of the iespouse
•ThP Prror table from the computer printout

to another. The erroi wuiu
.,_ ^urrin** at preselected flow intervalssummarized the events occurring ^ i

• a „f nnalvsis and the standard errors wereover the period of analysis, emu

also calculated for each respective interval.
It was observed that the precipitation adjustment

was necessary in order to better represent the average
precipitation over the entire watershed, .he results shown
did indicate that this adjustment was appropriate. Other

. 4+.fti-4ftTi B few parameters also control thethan precipitation, - -LLU v-"-
t „^i^c rphpee a^e the para-synthesized monthly and annual yields, ihese a.

i ^ -t-o the infiltration and soil moisture
meters related to une i^^w

#• .i-^^o qnch as LZC (lower zone capacity), LZSstorage factors, oucn ab ^ \
\ j tjmt-d ^"Kocno maximum infiltration

(lower zone storage-;, a^u «*j ^
i ~n,, eancitivp to surface runoff.rate) were found particularly sensitive vo
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TABLE 4-4 Monthly synthesized and recorded streamflows
for water year 1969-1970 after precipitation
adjustment

Month Synthesized Recorded Difference

(%)(cfs-days) (cfs-days)

Oct. 310.6 387-5 +19.8

Nov. 261.1 418.9 +37.7

Dec. 3240.0 1335.8 -142.6

Jan. 27756.6 21997+.0 -26.2

Feb. 28639.0 25376.0 -12.9

Mar. 229^6.3 21334.0 , -7.6

Apr. 10372.5 . 15658.0 +33.8

May 3208.4 12154.0 +73.6

Jun. 2090.8 2517.0 +16.9

Jul. 1149.2 810.0 -41.9

Aug. 455-8 309.8 -47.1

Sep. 23-9 388.1 +93-8

TOTAL 100473.9 102682.8 + 2.2
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TABLE 4-5 Monthly synthesized and recorded streamflows

for water year 1967-1968

39

Month
Synthesized

(cfs-days)

Recorded

(cfs-days)

Difference

(%)

gg»r—,-r.s •U —

Oct. 455.0 418.0 -8.8

Nov. 898.0 513.5 -75.0

Dec. 8850.9 2409.0 -267.4

Jan. 6672.5 2332.0 -186.1

Feb. 31261.3 27798.0 -12.5

Mar. 10176.6 6843.0 -48.7

Apr. 2487.6 4659.0 +46.6

May 596.8 1662.0 +64.1

Jun. 283-0 784.0 +63.9

Jul. 48.9 222.1 +78.0

Aug. 3.9 161.5 +97.6

Sep. 822.0 614.3 -33-8

TOTAL 62556.6 48417.1 -29.2

i^wHHM* ***&***•<<' ,
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If LZC is decreased and LZS is increased, the annual water

yield will also increase while an increase in HBIR will re

duce runoff during storm periods. CSRX (channel storage rout

ing index), FSRX (flood plain storage routing index), BIVF

(basic interflow volume factor) were found more responsible

for flood peaks. An increase in CSRX will result in a decrease

in small flood peaks while an increase in FSRX will result

in a decrease in large flood peaks. If it is desired to both

reduce storm peaks in general and also extend the recession

limb, then BIVF should be increased. The correlation coeffi

cient, r, is 0.8324 for water year 1969-1970 and 0.9184 for

water year 1967-1968. The agreement is considered acceptable

for most months, although there were a few discrepancies in

some months and peak discharges. In particular, the synthe

sized runoff in the early portion of winter is overestimated

while the spring runoff is underestimated. There are excep-

"tions to this in some spring peaks which are overestimated

while their recessions are greatly underestimated. Additional

manipulation of some parameters could lead to some improve

ment in matching the flood, peaks. An explanation of these

discrepancies could be due to large spatial and temporal

variation of some storms over the watershed. The lack of accu

racy of the potential evapotranspiration data and the snowmelt

routine might explain the low simulated monthly volumes

in spring and summer. The model accuracy also could be
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affected by the assumption that watershed characteristics

are evenly distributed throughout each time-area element.

Any exception to this assumption could cause the departures

between synthesized and recorded streamflows. Heterogeneous

watersheds with different climatological and physiographic

characteristics could be handled by subdividing the water

shed into sub-drainages or sub-watersheds, and combining

the results for each subwatershed to obtain the final

hydrograph.

In conducting the analysis of the accuracy of the

model output, two factors should be remembered. "First,

the adequacy of the rainfall network to correctly represent

the rainfall on the watershed,and second, the accuracy of

the stream gage recording watershed response." (Crawford

and Linsley, 1966). In most cases, the precipitation

pattern is the major cause of departure of synthesized

from recorded flows. There is no point in attempting to

improve the accuracy of simulation beyond the accuracy

of the input rainfall data.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The model application and evaluation were made on the

Palouse River near Potlatch in Idaho. During the application,

difficulty was encountered in collecting the hourly precipi

tation data for the watershed, and in obtaining a set of

values for the model parameters that would give the best fit

of the outflow hydrograph. Considerable understanding of the

model is necessary before a proper, practical application

can be made to a watershed. Simulation techniques permit

investigation of the effect of specific changes within the

system being synthesized. Some conclusions are summarized

as the result of this study:

1. The Kentucky V/atershed Model can be adapted to

operate on the IBM 360/40 digital computer at the University

of Idaho.

2. The results of application of the model to an

Idaho v/atershed are documented and presented. The model

ajjpears to reproduce the daily hydrograph within the

accuracy of basic input data.

3. The application of the model to Idaho conditions

seems feasible.

4. More study is necessary on the effect of precipi

tation variation over the basin on the simulated hydrograph.



1

In mountainous terrain, it may be necessary to divide the

watershed into subwatersheds in order to account for this

variation.

RECOMMENDATIONS

V/ith the present level of understanding and the

^5

experience gained through the use of the Kentucky V/atershed

Model, the following recommendations are given:

1. A further break down of the main program into

several subroutines seems necessary in order to provide an

easier investigation of each hydrologic component.

2. The means of input data could be greatly simplifi

ed by using the free format input routine available at the

Idaho Computer Center.

3. For a watershed with a single rain gage, the

effect of errors in the measurement of watershed average

- rainfall should be given further investigation.

4. Calibration of the model should be extended to

more watersheds with different physiographic and meterologi-

cal conditions where data are available. Watersheds selected

from southern Idaho should be included in this analysis.

3. Attention should be given to selecting the

proper watershed parameters for each watershed under study.

6. The model needs to be modified to include the

effect of urban development within the watershed.
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7. Further research could be done in developing

better relationships between model parameter values and the

physical watershed characteristics for easier usage of the

model.
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3500 170

3000 140

2800 120

2700 110

2600 less 100

30

Adapting these data to the Palouse River watershed, the
approximate average percentage of the precipitation over
the entire watershed with respect to the base point was

calculated as below.

ELEVATION U'iV

8

PRECIP.,(%1
-o~»

2004000 up
16

3000-4000 4p 170 76

2600-3000 41 120 49

2600 less 6 100 6

TOTAL: 147

Adjustment was then made to increase the input hourly
precipitation data by the amount of 147%. However, results
showed that this amoimt of precipitation was giving too

high an annual runoff volume. Several other values were

tried and it was found that 125% was a reasonable value



49

Virginia. Department of Agricultural Engineering

Research'Division, Virginia Polytechnic Institute

and State University, Research Division Bulletin 73-

Shanholtz, V. 0. and J. H. Lillard. 1971. Simulations of
watershed hydrology on agricultural watersheds in

Virginia with the Stanford Model. Department of
Agricultural Engineering Research Division, Virginia
Polytechnic Institute and State University, Research

Division Report 136.

Snyder, Willard M. 1971. The parametric approach to water
shed modeling. Nordic Hydrology II: 167-185-

Tennessee Valley Authority. 1972. Upper Bear Creek experi
mental project: a continuous daily-streamflow model.

Division of Water Control Planning, Hydraulic Data

Branch, Hydrologic Research and Analysis Staff,

Knoxville, Tennessee, Research Paper No. 8.

Woodward, D. E. 1971. Hydrologic and watershed modeling
for watershed planning. Paper No. 71-752, American

Society of Agricultural Engineers.

Woolhiser, David A. 1971- Deterministic approach to water

shed modeling. Nordic Hydrology II: 146-166.



48

Institute, Report No. 12.

Liou, Earnest Y. S. 1970. OPSET program for computerized

selection of watershed parameter values for the

Stanford Watershed Model. University of Kentucky,

Water Resources Institute, Research Report No. J4.

Rallison, R. E. n.d. Simulation of basin hydrologic process

es using a modified Stanford model. Soil Conserva

tion Service, Portland, Oregon.

Ricca, Vincent T. 1972. The Ohio State University version

of the Stanford Streamflow Simulation Model Part I-

technical aspects. State of Ohio V/ater Resources

Center, Ohio State University.

Riley, John Paul and Duane G. Chadv/ick. 1967. Application

of an electronic analog computer to the problems of

river basin hydrology. Utah Water Research Laborato

ry, College of Engineering, Utah State University,

Report DRWG 46-1.

Ross, Glendon A. 1970. The Stanford V/atershed Model: the

correlation of parameter values selected by a

computerized procedure with measurable physical

characteristics of the watershed. University of

Kentucky, Water Resources Institute, Research Report

No. 35.

Shanholtz, V. 0., J. B. Hurford and J. H. Lillard. 1971.

Evaluation of a deterministic model for predicting

water yields from small agricultural watersheds in



APPENDIX A

Dictionary of Program Variables



V
A

R
IA

B
L

E
N

A
M

E
U

N
IT

S

A
B

F
S

L

A
3

F
V

D
A

Y

A
C

R
F

ii
l

-

A
D

B
F

I
N

A
D

IF
IN

A
D

R
S

P
C

F
S

A
E

T
X

I
N

A
E

X
9

0
IN

A
E

X
9

6
IN

A
F

S
I
L

I
N

A
H

P
I
N

A
I
F

S
L

D
A

Y

A
IF

V
IN

A
M

n
T

T
v

D
IN

A
M

B
F

IN

A
M

F
S

IL
IN

A
M

IF
I
N

A
M

N
E

T
I
N

A
M

iP
E

T
I
N

A
M

P
R

E
C

I
N

A
M

R
P

M
I
N

A
M

R
T

F
C

F
S

•
—

—
—

—
•
—

-
"
-

'•'
I

•
.1

1.
m

rn
^

rn
^

^
^

..
.

m
•-
<«
«,
..
.
-
^
v
.
.
^
^
,
^

D
E

F
IN

IT
IO

N

A
C

C
U

M
U

L
A

T
E

D
B

A
S

E
FL

O
W

S
E

Q
U

E
N

C
E

L
E

N
G

T
H

A
N

N
U

A
L

B
A

S
E

F
L

O
W

V
O

L
U

M
E

A
C

C
U

M
U

L
A

T
E

D
C

A
S

E
S

IN
A

L
L

R
E

C
O

R
D

E
D

FL
O

O
D

M
A

G
N

IT
U

D
E

IN
T

E
R

V
A

L
S

A
C

C
U

M
U

L
A

T
E

D
D

A
IL

Y
B

A
S

E
F

L
O

W

A
C

C
U

M
U

L
A

T
E

D
D

A
IL

Y
IN

T
E

R
F

L
O

W

A
C

C
U

M
U

L
A

T
E

D
S

U
M

O
F

D
E

3
P

A
N

N
U

A
L

E
V

A
P

O
T

R
A

N
.G

P
IR

A
T

IO
N

IN
D

E
X

A
N

T
E

C
E

D
E

N
T

E
V

A
PO

R
A

T
IO

N
IN

D
E

X
,

D
EC

A
Y

R
A

T
E

=
0

.9

A
N

T
E

C
E

D
E

N
T

E
V

A
P

O
R

A
T

IO
N

IN
D

E
X

,
D

E
C

A
Y

R
A

T
E

»
0

.9
6

A
N

N
U

A
L

F
O

R
E

S
T

S
N

O
W

IN
T

E
R

C
E

P
T

IO
N

L
O

S
S

A
C

C
U

M
U

L
A

T
E

D
H

O
U

R
L

Y
P

R
E

C
IP

IT
A

T
IO

N

A
C

C
U

M
U

L
A

T
E

D
IN

T
E

R
F

L
O

W
S

E
Q

U
E

N
C

E
L

E
N

G
T

H

A
N

N
U

A
L

IN
T

E
R

F
L

O
W

V
O

L
U

M
E

A
N

N
U

A
L

M
O

IS
T

U
R

E
B

A
L

A
N

C
E

E
R

R
O

R

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

B
A

S
E

F
L

O
W

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

F
O

R
E

S
T

SN
O

W
IN

T
E

R
C

E
P

T
IO

N
L

O
S

S

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

IN
T

E
R

F
L

O
W

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

N
E

T
E

V
A

P
O

T
R

A
N

S
P

IR
A

T
IO

N

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

P
O

T
E

N
T

IA
L

E
V

A
P

O
T

R
A

N
S

P
IR

A
T

IO
N

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

P
R

E
C

IP
IT

A
T

IO
N

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

R
A

IN
P

L
U

S
M

E
L

T

A
C

C
U

M
U

L
A

T
E

D
M

O
N

T
H

L
Y

R
E

C
O

R
D

E
D

T
O

T
A

L
FL

O
W



A
M
S
E

I
N

A
M
S
N
E

I
N

A
M
S
T
F

C
F
S

A
N
E
T

I
N

A
.
O
F
V

I
N

A
P
E
T

I
N

A
P
P
K
P

-

A
P
R
E
C

I
N

A
R
E
A

S
Q

M
I

A
R
H
F

I
N

A
R
H
P
F

C
F
S

A
R
P
M

I
N

A
R
S
T
R

-

A
S
S

I
N

A
S
E
V

I
N

A
S
M

I
N

A
S
M
R
G

I
N

A
S
R
R

C
F
S

A
S
R
X

-

A
T
F

S
F
D

A
T
F
V

S
F
D

A
V
R
H
P
F

C
F
S

A
W
S
B
I
T

-

B
B
M
I
R

I
N
/
H
R

'
•'

•-
*
*
*
*

•
..
..
-,
•«
**
•>
»

.
...

a
c
c
u
m
u
l
a
t
e
d

m
o
n
t
h
l
y

s
t
r
e
a
m
e
v
a
p
o
r
a
t
i
o
n

a
c
c
u
m
u
l
a
t
e
d

m
o
n
t
h
l
y

s
n
o
w
e
v
a
p
o
r
a
t
i
o
n

a
c
c
u
m
u
l
a
t
e
d

m
o
n
t
h
l
y

s
y
n
t
h
e
s
i
z
e
d

t
o
t
a
l
f
l
o
w

a
n
n
u
a
l
n
e
t

e
v
a
p
o
t
r
a
n
s
p
i
r
a
t
i
o
n

a
n
n
u
a
l

o
v
e
r
l
a
n
d

f
l
o
w

v
o
l
u
m
e

a
n
n
u
a
l
p
o
t
e
n
t
i
a
l
e
v
a
p
o
t
r
a
n
s
p
i
r
a
t
i
o
n

a
c
c
u
m
u
l
a
t
e
d

p
a
r
a
m
e
t
e
r
p
e
a
k

p
r
o
d
u
c
t
s

a
n
n
u
a
l

p
r
e
c
i
p
i
t
a
t
i
o
n

a
r
e
a

o
f

w
a
t
e
r
s
h
e
d

a
c
c
u
m
u
l
a
t
e
d

r
o
u
t
e
d
h
y
d
r
o
&
r
a
p
h

f
l
o
w

A
c
c
u
m
u
l
a
t
e
d

r
e
c
o
r
d
e
d

h
y
d
r
o
g
r
a
p
h

p
e
a
k

f
l
o
w
s

a
n
n
u
a
l

r
a
i
n

p
i
u
s

m
e
l
t

a
c
c
u
m
u
l
a
t
e
d

r
a
t
i
o

o
f

s
y
n
t
h
e
s
i
z
e
d

t
o

r
e
c
o
r
d
e
d

f
l
o
w
s

a
n
n
u
a
l

s
n
o
w

e
v
a
p
o
r
a
t
i
o
n

A
N
N
U
A
L

S
T
R
E
A
M

A
"
D
^ O
R
A
T
I
O
N

V
O
L
U
M
E

A
N
N
U
A
L

S
N
O
W
F
A
L
L
M
O
I
S
T
U
R
E

A
N
N
U
A
L

S
N
O
W
F
A
L
L

M
O
I
S
T
U
R
E

R
E
A
C
H
I
N
G

G
R
O
U
N
D

A
B
S
T
R
A
C
T
E
D

S
Y
N
T
H
E
S
I
Z
E
D

R
O
U
T
E
D

R
U
N
O
F
F
S

A
V
E
R
A
G
E

V
A
L
U
E

O
F

S
R
X

A
C
C
U
M
U
L
A
T
E
D

T
O
T
A
L

F
L
O
W

A
N
N
U
A
L

T
O
T
A
L
F
L
O
W

V
O
L
U
M
E

A
V
E
R
A
G
E

V
A
L
U
E

O
F

R
H
P
F

A
C
C
U
M
U
L
A
T
O
R

F
O
R

W
A
T
E
R
S
H
E
D

B
I
T
S

C
U
R
R
E
N
T

B
E
S
T

E
S
T
I
M
A
T
E

O
F

B
A
S
I
C

M
A
X
I
M
U
M

I
N
F
I
L
T
R
A
T
I
O
N

R
A
T
E

r
o



w
*f

..
w

N
it

a
.

ly
m

m
*

B
B

U
Z

C

B
B

Y
L

Z
S

I
N

B
D

D
F

S
M

IN
/H

R

B
E

T
L

F
-

B
F

K
R

C
-

B
F

N
H

R
-

B
F

N
L

R
-

B
F

N
R

L
-

B
F

N
X

IN

B
F

R
C

-

B
F

R
L

-

B
F

S
R

X
-

B
IS

R
X

-

B
IV

F
-

B
jj

Z
C

I
N

B
M

IR
IN

/H
R

B
S

IA
C

—

B
S

U
Z

C

B
T

R
I

B
U

Z
C

B
Y

G
W

S
I
N

••
"'

.,
«

v
..

..
..

..
«

*
,,

„
,.

..
.,

..
,.

S
W

l.
„

,
...

..

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
F

B
A

S
IC

U
P

P
E

R
Z

O
N

E
S

T
O

R
A

G
E

C
A

P
A

C
IT

Y

F
A

C
T

O
R

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
F

B
E

G
IN

N
IN

G
O

F
Y

E
A

R
L

O
W

E
R

Z
O

N
E

S
T

O
R

A
G

E

B
A

S
IC

D
E

G
R

E
E

D
A

Y
F

A
C

T
O

R
F

O
R

S
N

O
W

M
E

L
T

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
F

E
V

A
P

O
T

R
A

N
S

P
IR

A
T

IO
N

L
O

S
S

F
A

C
T

O
R

B
A

S
E

F
L

O
W

H
O

U
R

L
Y

R
E

C
E

S
S

IO
N

C
O

N
S

T
A

N
T

B
A

S
E

F
L

O
W

H
O

U
R

L
Y

N
O

N
L

IN
E

A
R

R
E

C
E

S
S

IO
N

A
D

JU
S

T
M

E
N

T
F

A
C

T
O

R

B
A

S
E

F
L

O
W

N
O

N
L

IN
E

A
R

R
E

C
E

S
S

IO
N

A
D

JU
S

T
M

E
N

T
F

A
C

T
O

R

B
A

S
E

F
L

O
W

N
O

N
L

IN
E

A
R

R
E

C
E

S
S

IO
N

L
O

G
A

R
IT

H
M

C
U

R
R

E
N

T
V

A
L

U
E

O
F

B
A

S
E

FL
O

W
N

O
N

L
IN

E
A

R
R

E
C

E
S

S
IO

N
IN

D
E

X

B
A

S
E

F
L

O
W

R
E

C
E

S
S

IO
N

C
O

N
S

T
A

N
T

B
A

SE
FL

O
W

R
E

C
E

S
S

IO
N

LO
G

A
R

IT
H

M

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
R

F
S

R
X

B
IG

IN
C

R
E

M
E

N
T

A
L

S
T

O
R

A
G

E
R

O
U

T
IN

G
IN

D
E

X

B
A

S
IC

IN
T

E
R

F
L

O
W

V
O

L
U

M
E

F
A

C
T

O
R

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
F

L
O

W
E

R
Z

O
N

E
S

T
O

R
A

G
E

C
A

P
A

C
IT

Y

B
A

S
IC

M
A

X
IM

U
M

IN
F

IL
T

R
A

T
IO

N
R

A
T

E
W

IT
H

IN
V

/A
T

E
R

S
H

E
D

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
F

S
E

A
S

O
N

A
L

IN
F

IL
T

R
A

T
IO

N
A

D
JU

S
T

M
E

N
T

F
A

C
T

O
R

C
U

R
R

E
N

T
B

E
S

T
E

S
T

IM
A

T
E

O
F

S
E

A
S

O
N

A
L

U
P

P
E

R
Z

O
N

E
S

T
O

R
A

G
E

C
A

P
A

C
IT

Y

F
A

C
T

O
R

B
A

S
E

T
IM

E
R

O
U

T
IN

G
IN

C
R

E
M

E
N

T
S

B
A

S
IC

U
P

P
E

R
Z

O
N

E
S

T
O

R
A

G
E

C
A

P
A

C
IT

Y
F

A
C

T
O

R

B
E

G
IN

N
IN

G
O

F
Y

E
A

R
G

R
O

U
N

D
W

A
T

E
R

S
T

O
R

A
G

E
v

n
V
>
4



B
Y

I
F

S
I
N

.

B
Y

L
Z

S
IN

B
Y

U
Z

S
IN

C
3

F
IN

/H
R

C
C

R
F

M
I

-

C
D

S
D

R
m

C
H

B
F

C
F

S

C
H

C
A

P
C

F
S

C
H

P
V

-

C
IV

M
-

C
M

IR
IN

C
N

-

C
O

N
O

P
T

-

C
R

F
M

I
-

C
R

S
B

B
F

C
F

S

C
R

S
B

IF
C

F
S

C
R

S
B

T
F

C
F

S

C
R

S
T

F
C

F
S

C
R

S
O

B
F

C
F

S

C
R

S
O

IF
C

F
S

C
S

R
X

-

C
T

R
I

D
A

T
E

-

D
A

Y
-

D
3

F
R

C
m

m

•"
••

""
"»

•"
•"

*
•-

-~
~*

.»
.-

*-
~;

.~
.<

••••
1-T

Jf.
...

a.
*
#
*
*
<
"
»
"
•

B
E

G
IN

N
IN

G
O

F
Y

E
A

R
IN

T
E

R
F

L
O

W
S

T
O

R
A

G
E

B
E

G
IN

N
IN

G
O

F
Y

E
A

R
L

O
W

E
R

Z
O

N
E

S
T

O
R

A
G

E

B
E

G
IN

N
IN

G
O

F
Y

E
A

R
U

P
P

E
R

Z
O

N
E

S
T

O
R

A
G

E

C
U

R
R

E
N

T
B

A
S

E
F

L
O

W

C
A

S
E

S
IN

C
U

R
R

E
N

T
R

E
C

O
R

D
E

D
F

L
O

W
M

A
G

N
IT

U
D

E
IN

T
E

R
V

A
L

C
U

R
R

E
N

T
D

A
Y

F
O

R
W

H
IC

H
S

T
O

R
M

D
E

T
A

IL
S

R
E

Q
U

E
S

T
E

D

C
U

R
R

E
N

T
H

Y
D

R
O

G
R

A
P

H
B

A
S

:
£

JL
A

J
.V

C
H

A
N

N
E

L
C

A
P

A
C

IT
Y

-I
N

D
E

X
E

D
T

O
B

A
S

IN
O

U
T

L
E

T

C
U

R
R

E
N

T
H

Y
D

R
O

G
R

A
P

H
P

A
R

A
M

E
T

E
R

V
A

L
U

E

C
U

R
R

E
N

T
IN

T
E

R
F

L
O

W
V

O
L

U
M

E
M

U
L

T
IP

L
IE

R

C
U

R
R

E
N

T
M

A
X

IM
U

M
IN

F
IL

T
R

A
T

IO
N

R
A

T
E

D
U

R
IN

G
P

E
R

IO
D

1
=

A
.M

.,
2

=
P

.M
.

C
O

N
T

R
O

L
O

P
T

IO
N

C
A

S
E

S
R

E
C

O
R

D
E

D
IN

F
L

O
W

M
A

G
N

IT
U

D
E

IN
T

E
R

V
A

L

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
B

E
G

IN
N

IN
G

B
A

S
E

FL
O

W

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
B

E
G

IN
N

IN
G

IN
T

E
R

F
L

O
W

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
B

E
G

IN
N

IN
G

T
O

T
A

L
FL

O
W

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
T

O
T

A
L

FL
O

W
S

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
B

A
S

E
FL

O
W

O
N

D
A

Y
Z

E
R

O

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
IN

T
E

R
F

L
O

W
O

N
D

A
Y

Z
E

R
O

C
H

A
N

N
E

L
S

T
O

R
A

G
E

R
O

U
T

IN
G

IN
D

E
X

C
U

R
R

E
N

T
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

C
U

R
R

E
N

T
D

A
Y

O
F

T
H

E
M

O
N

T
H

C
U

R
R

E
N

T
D

A
Y

O
F

T
H

E
Y

E
A

R

D
O

U
B

L
E

P
R

E
C

IS
IO

N
B

F
R

C

•'
•w
**
*.

'
~
'
-
'
,
^
W
M
M
»
<
|
M
M
« ^



D
D

IW
C

F
S

D
F

C
C

—

D
IF

R
C

-

D
IV

C
F

S

D
M

N
T

D
E

G
F

D
M

X
T

D
E

G
F

D
N

F
S

-

D
P

E
T

I
N

D
P

S
E

IN

D
P

Y
-

D
R

A
F

C
F

S

D
R

G
P

M
-

D
R

H
P

I
N

D
R

S
F

C
F

S

D
R

S
G

P
I
N

D
R

S
P

C
F

S

D
S

A
F

C
F

S

D
S

M
G

H
IN

D
S

S
F

C
F

S

E
D

L
Z

S
IN

E
H

S
G

D
-

E
H

S
G

D
F

-

E
I
D

—

I
I
W

I
ll

-•
n

i
l

M
l

-
i
.
>

m
M

W
^
M

»
»

w
n

w
«

.-
«

»
~

»
ii

w
lH

m
i«

u
in

•.
K

ii
m

it
~

*
~

r«
*

1
»

m
«1

*a
»#

h«
*-

«-
x

..
.-

-m
<

,
-•

—
<*

.>
-

-.
«

.
>*

&
*.

•>
»*

.,
*

*
,

i„
.

D
A

TE
D

D
IV

E
R

SI
O

N
S

IN
T

O
W

A
TE

R
SH

ED

D
A

IL
Y

FL
O

W
C

O
R

R
EL

A
TI

O
N

C
O

E
FF

IC
IE

N
T

D
O

U
B

L
E

P
R

E
C

IS
IO

N
IF

R
C

D
IV

E
R

SI
O

N
IN

TO
B

A
SI

N
,

M
EA

N
D

A
IL

Y
FL

O
W

D
A

T
E

D
M

IN
IM

U
M

T
E

M
PE

R
A

T
U

R
E

D
A

T
E

D
M

A
X

IM
U

M
T

E
M

PE
R

A
T

U
R

E

D
E

N
S

IT
Y

O
F

N
EW

FA
L

L
E

N
SN

O
W

D
A

TE
D

PO
T

E
N

T
IA

L
E

V
A

PO
T

R
A

N
SP

IR
A

T
IO

N

D
A

TE
D

PO
T

E
N

T
IA

L
SN

O
W

E
V

A
PO

R
A

T
IO

N

D
A

Y
S

P
.r

\
Y

E
A

R

D
IF

FE
R

EN
C

E
BE

TW
EE

N
RE

CO
RD

ED
AN

D
A

V
ER

A
G

E
FL

OW
DA

TE
D

RE
CO

RD
IN

G
GA

GE
PR

E
C

IP
IT

A
T

IO
N

M
U

LT
IP

LI
ER

D
A

TE
D

R
EC

O
R

D
ED

H
O

U
R

LY
P

R
E

C
IP

IT
A

T
IO

N

D
A

T
E

D
R

E
C

O
R

D
E

D
ST

R
E

A
M

FL
O

W

D
A

TE
D

RE
CO

RD
ED

ST
O

RA
G

E
GA

GE
PR

E
C

IP
IT

A
T

IO
N

DI
FF

ER
EN

CE
BE

TW
EE

N^
RE

CO
RD

ED
AN

D
SY

NT
HE

SI
ZE

D
HY

DR
OG

RA
PH

PE
AK

S
D

IF
FE

R
EN

C
E

BE
TW

EE
N

SY
N

TH
ES

IZ
ED

AN
D

AV
ER

AG
E

FL
OW

R
A

TE
O

F
D

A
IL

Y
SN

O
W

M
EL

T
FR

O
M

G
RO

U
N

D
H

EA
T

D
A

TE
D

S
Y

N
T

H
E

S
IZ

E
D

ST
R

EA
M

FL
O

W

E
N

D
O

F
D

A
Y

V
A

L
U

E
S

O
F

L
Z

S

E
N

D
IN

G
H

O
U

R
O

F
ST

O
R

A
G

E
G

A
G

E
D

A
Y

EN
D

IN
G

HO
UR

OF
ST

OR
AG

E
GA

GE
D

A
Y

-F
LO

A
TI

N
G

PO
IN

T
EX

PO
NE

NT
OF

IN
FI

LT
RA

TI
O

N
RA

TE
DE

CA
Y

W
IT

H
IN

CR
EA

SE
D

SO
IL

M
O

IS
TU

R
E

CO
N

TE
N

T
vjj



E
L

D
IF

1
0

0
0

f
t

E
M
A
E
T

I
N

E
M
A
T
F

S
F
D

I
N

E
M
F
D
P

-

E
M
G
W
S

I
N

E
M
I
F
S
'

I
N

E
M
L
Z
S

I
N

E
M
S
I
A
M

-

E
M
U
Z
C

I
N

E
M
U
Z
S

I
N

E
P
A
E
T

I
N

E
P
C
M

-

E
P
S

-

E
Q
D

I
N

E
Q
D
?

-

E
Q
D
F
I
S

-

E
Q
D
I
S

I
N

E
R
R

C
F
S

E
T
I
B
F

C
F
S

E
T
L
F

-

E
X
Q
P
V

-

F
B
U
Z
C

-

••
••

••
•

-
.
.
.
,
-
•

•
••

•

EL
EV
AT
IO
N

DI
FF
ER
EN
CE

BE
TW
EE
N
BA
SE

TH
ER
MO
ME
TE
R
AN
D
BA
SI
N

ME
AN

E
L
E
V
A
T
I
O
N

ES
TI
MA
TE
D
MA
XI
MU
M
AN
NU
AL

EV
AP
OT
RA
NS
PI
RA
TI
ON

EN
D

OF
MO
NT
H
AC
CU
MU
LA
TE
D

TO
TA
L
FL
OW
S

T
Y
l
TL
IN
EA
R
R
E
C
E
S
S
I
O
N

I
N
D
E
X

E
N
D

OF
MO
NT
H.

BA
SE

F
L
O
W
I

EX
TR
EM
E
MO
NT
HL
Y

FL
OW

DE
VI
AT
IO
N
PA
RA
ME
TE
R

EN
D

OF
MO
NT
H

GR
OU
ND
WA
TE
R

ST
OR
AG
E

EN
D

OF
MO
NT
H

IN
TE
RF
LO
W
ST
OR
AG
E

EN
D

OF
MO
NT
H

LO
WE
R

ZO
NE

ST
OR
AG
E

EN
D

OF
MO
NT
H

SE
AS
ON
AL

IN
FI
LT
RA
TI
ON

AD
JU
ST
ME
NT

MU
LT
IP
LE

EN
D

OF
MO
NT
H
UP
PE
R

ZO
NE

ST
OR
AG
E

CA
PA
CI
TY

EN
D

Of
?
MO
NT
H
UP
PE
R

ZO
NE

ST
OR
AG
E

ES
TI
MA
TE
D
PO
TE
NT
IA
L
AN
NU
AL

EV
AP
OT
RA
NS
PI
RA
TI
ON

EV
AP
OR
AT
IO
N
PA
N

CO
EF
FI
CI
EN
T

FO
R
MO
NT
H

MA
XI
MU
M
RE
QU
IR
ED

ES
TI
MA
TI
NG

TO
LE
RA
NC
E

EQ
UI
LI
BR
IU
M

DE
PT
H

OF
OV
ER
LA
ND

FL
OW

•R
OI
TT
TT
BR
IU
M
DE
PT
H

FA
CT
OR

FO
R
OV
ER
LA
ND

FL
OW

•
Z
l
i
™

dS
tH

FAC
TOR

FOR
OVE

RLA
ND

FLO
W,

IMP
ERV

IOU
SS

URF
ACE

S
EQ
UI
LI
BR
IU
M

DE
PT
H

OF
OV
ER
LA
ND

FL
OW

IM
PE
RV
IO
US

SU
RF
AC
ES

DI
FF
ER
EN
CE

BE
TW
EE
N
RE
CO
RD
ED

AN
D

SY
NT
HE
SI
ZE
D

DA
TE
D
ST
RE
AM
ED

ER
RO
R

TA
BL
E

IN
TE
RV
AL

BO
UN
DA
RY

FL
OO
DS

EV
AP
OT
RA
NS
PI
RA
TI
ON

LO
SS

FA
CT
OR

EX
PO
NE
NT

OF
FL
OW

PR
OP
OR
TI
ON
AL

TO
VE
IO
CI
TY

A
D
J
U
S
T
M
E
N
T
F
A
C
T
O
R
F
O
R

B
U
Z
C



F
C

N
T

R
I

F
D

A
Y

F
D

P
Y

F
D

S
C

F
E

T
L

F

F
F

O
R

F
F

S
I

F
H

P
?

F
I
M

?

F
I
R

R

F
K

R
F

M
I

F
L

Z
C

F
M

R

F
M

X
IR

I

F
N

5
T

R
I

F
N

C
T

R
H

F
N

O
F

Ii

F
N

P
T

R
I

F
N

R
H

P

F
N

S
T

R
I

F
N

T
R

I

F
P

E
R

F
R

E
R

3
C

F
S

!
m
«
.
i
>
»
w
<
^
i
»
^
^
v
^
^
i
«
w
>
-
.
-
-
«
^
>
.
.
M
i
>
w
»
i
u
i
i
B
»
M
u
n
J
M
i
i
)
^
M
>
1
r
i
t
i
.
i
M
m
a
f
c
^
.
»
»
*
»
*
»
»

..
-.
««
«.
..
'

F
L

O
A

T
IN

G
P

O
IN

T
C

H
A

N
G

E
IN

N
U

M
B

E
R

O
F

T
H

IS
R

O
U

T
IN

G
IN

C
R

E
M

E
N

T
S

F
L

O
A

T
IN

G
P

O
IN

T
C

U
R

R
E

N
T

D
A

Y
O

F
T

H
E

Y
E

A
R

F
L

O
A

T
IN

G
P

O
IN

T
D

A
Y

S
P

E
R

Y
E

A
R

F
IR

S
T

D
IF

F
E

R
E

N
T

IA
L

O
F

S
IN

E
C

U
R

V
E

M
A

G
N

IT
U

D
E

A
D

JU
S

T
M

E
N

T
F

A
C

T
O

R
F

O
R

E
T

L
F

F
R

A
C

T
IO

N
O

F
T

H
E

W
A

T
E

R
S

H
E

D
B

E
IN

G
F

O
R

E
S

T

F
R

A
C

T
IO

N
O

F
S

N
O

W
O

N
F

O
R

E
S

T
IN

T
E

R
C

E
P

T
E

D

F
R

A
C

T
IO

N
A

L
H

O
U

R
P

E
R

P
E

R
IO

D

F
R

A
C

T
IO

N
O

F
T

H
E

V
/A

T
E

R
S

H
E

D
B

E
IN

G
IM

P
E

R
V

IO
U

S

F
R

A
C

T
IO

N
O

F
IN

C
O

M
IN

G
R

A
D

IA
T

IO
N

R
E

F
L

E
C

T
E

D
B

Y
SN

O
W

S
U

R
F

A
C

E
A

S

A
F

U
N

C
T

IO
N

O
F

A
G

E

F
L

O
A

T
IN

G
P

O
IN

T
V

A
L

U
E

O
F

K
R

F
M

I

A
D

JU
S

T
M

E
N

T
F

A
C

T
O

R
.F

O
R

L
Z

C

F
R

A
C

T
IO

N
O

F
M

O
IS

T
U

R
E

R
E

T
E

N
T

IO
N

F
L

O
A

T
IN

G
P

O
IN

T
M

A
X

IM
U

M
N

U
M

B
E

R
O

F
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
O

F
B

A
S

IC
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
"O

F
C

U
R

R
E

N
T

T
IM

E
R

O
U

T
IN

G
H

O
U

R
S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
O

F
O

V
E

R
L

A
N

D
F

L
O

W
M

O
N

T
H

S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
O

F
P

R
E

V
IO

U
S

T
IM

S
R

O
U

T
IN

G
IN

C
R

E
M

E
N

T
S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
O

F
R

E
C

O
R

D
E

D
H

Y
D

R
O

G
R

A
P

H
P

E
A

K
S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
O

F
S

U
B

S
E

Q
U

E
N

T
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

F
L

O
A

T
IN

G
P

O
IN

T
N

U
M

B
E

R
O

F
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

F
R

A
C

T
IO

N
O

F
T

H
E

W
A

T
E

R
S

H
E

D
B

E
IN

G
P

E
R

V
IO

U
S

FL
O

W
R

IS
E

E
N

D
IN

G
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E

S
3



F
S

IA
C

F
S

I
L

I
N

"
D
O
"
D
V

-

Ji
O
U

it
\*

-

F
T

A
—

F
T

X
-

F
W

T
R

.
-

G
W

S
T

IN

G
W

E
T

F
-

G
W
o

IN

H
B

P
C

F
S

E
B

F
M

-

H
N

T
R

I
-

H
O

U
R

-

H
O

U
R

F
H

R

H
R

F
-

H
R

L
-

t
T
Q
p

IN

n
b
i
!

IN

K
S

F
R

G
IN

H
S

M
IN

H
S

R
X

-

H
T

H
-

IB
T

P
R

H
R

A
D

JU
ST

M
EN

T
FA

C
TO

R
FO

R
ST

A
G

HO
UR

LY
FO

RE
ST

SN
OW

IN
TE

R
C

EP
TI

O
N

LO
SS

FL
O

O
D

PL
A

IN
ST

O
RA

G
E

R
O

U
TI

N
G

IN
D

EX

A
D

JU
ST

M
EN

T
FA

C
TO

R
FO

R
SU

ZC
FA

CT
OR

FO
R

ES
TI

M
AT

IN
G

DI
UR

NA
L

TE
MP

ER
AT

UR
E

VA
RI

AT
IO

N
BA

SE
D

ON
S
I
N
E

C
U
R
V
E

F
A
L
L

T
R
O
U
B
L
E

I
N
D
E
X

FR
A

CT
IO

N
OF

TH
E

W
AT

ER
SH

ED
B

EI
N

G
W

AT
ER

CU
RR

EN
T

HO
UR

LY
GR

OU
ND

W
AT

ER
EV

AP
OT

RA
NS

PI
RA

TI
ON

GR
OU

ND
W

AT
ER

EV
A

PO
TR

A
N

SP
IR

A
TI

O
N

FA
CT

O
R

C
U

R
R

EN
T

G
RO

U
N

D
W

A
TE

R
ST

O
R

A
G

E

H
Y

D
R

O
G

R
A

PH
B

A
SE

FL
O

W

H
Y

D
RO

G
RA

PH
B

A
SE

FL
O

W
M

U
L

T
IP

L
IE

R
HY

DR
OG

RA
PH

NU
M

BE
R

OF
TI

M
E

RO
UT

IN
G

IN
CR

EM
EN

TS
C

U
R

R
EN

T
H

O
U

R
O

F
T

H
E

D
A

Y

CU
RR

EN
T

HO
UR

OF
TH

E
D

A
Y

,
FL

O
A

TI
N

G
PO

IN
T

F
IR

S
T

H
O

U
R

O
F

L
O

O
P

L
A

S
T

H
O

U
R

O
F

L
O

O
P

CU
RR

EN
T

HO
UR

LY
ST

RE
A

M
EV

A
PO

RA
TI

O
N

H
O

U
R

L
Y

S
N

O
W

F
A

L
L

H
O

U
RL

Y
SN

O
W

FA
LL

R
EA

C
H

IN
G

G
RO

U
N

D

H
O

U
R

LY
SN

O
W

M
EL

T
R

A
T

E

H
Y

D
RO

G
RA

PH
ST

O
R

A
G

E
R

O
U

TI
N

G
IN

D
EX

HO
UR

S
IN

TO
DA

Y
W

HE
N

HY
DR

OG
RA

PH
ST

O
PS

OR
ST

A
RT

S
$

TI
M

E
FR

OM
BE

GI
NN

IN
G

OF
SA

VE
D

RU
NO

FF
TO

RE
CO

RD
ED

HY
DR

OG
RA

PH



M
M

IB
T

P
S

ID
A

Y
1

—

I
D

A
Y

2
„

.
.

ID
Y

B
-

I
D

Y
E

-

IF
P

R
C

.
-

IF
R

C
-

I
F

R
L

-

I
P

S
I
N

~

IH
R

B
-

IH
R

E
-

IN
H

P
T

H
R

IP
P

H
-

IP
T

E
H

R

IS
G

R
D

-

Iw
B

G
-

K
A

A
-

.
K

A
A

O
-

K
A

F
H

-

K
A

H
P

-

K
B

R
C

-

•w
in

ni
.

~
m

tm
^

-i
m

*
*

'<
m

m
m

t*
x

tM
m

M
im

m
M

*
*

»
*

»
w

ix
*

^
-'

*
j

•
••

*,
*!

*•
'•:

."
»

«
w

»
s'

•'••

P
E

A
K

TIM
E

FR
OM

BE
GI

NN
IN

G
OF

SA
VE

D
RU

NO
FF

TO
SY

NT
HE

SIZ
ED

HY
DR

OG
RA

PH
P

E
A

K

IN
D

E
X

TO
10

-D
A

Y
PE

R
IO

D

IN
D

EX
W

IT
H

IN
10

-D
A

Y
PE

R
IO

D
DA

Y
OF

RO
U

TI
N

G
HY

DR
OG

RA
PH

BE
G

IN
N

IN
G

DA
Y

O
F

RO
U

TI
N

G
H

Y
D

RO
G

RA
PH

EN
D

IN
G

IN
TE

RF
LO

W
PE

R
IO

D
R

EC
ES

SI
O

N
CO

NS
TA

NT
IN

TE
R

FL
O

W
R

E
C

E
SS

IO
N

CO
N

ST
A

N
T

IN
TE

R
FL

O
W

R
EC

ES
SI

O
N

LO
G

A
RI

TH
M

IN
T

E
R

FL
O

W
ST

O
R

A
G

E

IN
D

IC
A

T
O

R
O

F
FA

L
L

TR
O

U
B

LE
HO

UR
OF

DA
Y

OF
RO

UT
IN

G
HY

DR
OG

RA
PH

BE
GI

NN
IN

G
HO

UR
OF

DA
Y

OF
RO

UT
IN

G
HY

DR
OG

RA
PH

EN
DI

NG
IN

TE
GE

R
NU

MB
ER

OF
HO

UR
S

BE
TW

EE
N

HY
DR

OG
RA

PH
PR

IN
TI

NG
PO

IN
TS

IN
T

E
G

E
R

PE
R

IO
D

S
PE

R
H

O
U

R
TIM

E
FR

OM
PE

AK
OF

RE
CO

RD
ED

HY
DR

OG
RA

PH
TO

EN
D

OF
SA

VE
D

RU
NO

FF
CU

RR
EN

T
ST

O
RA

G
E

GA
GE

R
A

IN
FA

LL
DA

Y
IN

DE
X

NU
MB

ER
OF

W
EA

TH
ER

BU
RE

AU
PR

EC
IP

IT
AT

IO
N

GA
GE

CO
UN

TE
R

OF
AP

PR
OP

RI
AT

E
EL

EM
EN

T
FR

OM
AL

BE
DO

AR
RA

Y
PR

E
C

E
D

IN
G

V
A

LU
E

O
F

K
A

A
CO

UN
TE

R
FO

R
AB

ST
RA

CT
ED

FL
OW

HY
DR

OG
RA

PH
CO

UN
TE

R
FO

R
AB

ST
RA

CT
IN

G
HY

DR
OG

RA
PH

PO
IN

TS
CO

UN
TE

R
OF

RO
UG

H
CY

CL
ES

SI
N

CE
BE

ST
ON

E
v

n



K
B
1
-
7

K
D
B
C
K

K
D
F
O
R

K
D
R
S

K
D
Y

K
F
F
C

K
H
B
C
K

K
H
F
O
R

K
H
O
U
R

K
E
P
T

K
H
Y
D

K
H
1
-
3

K
I
A

K
I
S
R
X

K
L
C
C
A

K
M
O

K
M
1
-
6

K
P
A

K
P
C
H

K
P
R
D

K
P
S
H

K
R
C

K
R
D

K
R
F
M
I

•

'
•
•
»
«
,

COUNTERS
FOR"COMBINING

WATERSHED
BITS

BACKWARD
DAY

COUNTER

S
S

Z
^™

«
OHFIBST™

ei»
m

*
«™

BACKWARD
HOUR

COUNTER
FORWARD

HOUR
COUNTER

COUNTER
FOR

HOUR
OF

DAY
COUNTER

OF
CURRENT

HYDROGRAPH
POINT

rOTJNTER
SPECIFYING

CURRENT
HYDROGRAPH

COUNTER
-^

HYDROGRAPH
ROUTING

PARAMETERS
C
O
U
N
T
E
R
S

F
O
R
F
I
X
I
N
G
H
X
l
w
u
w
u
u
r
n

COUNTER
INDEXING

MONTH
OF

THE
TEAR

MONTH
COUNTERS

„reT31rvn
COUNTER

DESIGNATING
PARAMETER

TO
BE

AVERAGED
COUNTED

POINTS
IN

CURRENT
HYDROGRAPH

C
O
U
N
T
E
R
F
O
R
P
E
R
I
O
D

COUNTER
POINTS

IN
SUBSCRIPTED

HYDROGRAPH
COUNTER

OF
CURRENT

ROUGH
CXCLE

COUNTER
FOR

READING
DATA

ARRAYS
COUNTER

FOR
RECORDED

FLOW
MAGNITUDE

INTERVAL
CT»
O



...
..

m
u

m
w

m
w

m K
R

H
P

K
R

IA

K
R

S

K
S

D

K
S

Q

K
T

A

K
T

R
I

K
T

2
0

K
W

D

K
W

S
M

K
1

A
K

K
2

4
H

L
B

F
O

L
B

M
IR

L
B

U
Z

C

L
D

A
Y

L
H

O
U

R

L
L

Z
C

L
N

IB
R

S

L
N

P
R

«
•

*
-
>
"
-
w
w
m
»
i
.
.
i
i
i
m
n
»

!

C
O

U
N

T
E

R
F

O
R

R
E

C
O

R
D

E
D

H
Y

D
R

O
G

R
A

P
H

P
E

A
K

S

C
O

U
N

TE
R

O
F

A
P

P
R

O
P

R
IA

T
E

E
L

E
M

E
N

T
FR

O
M

R
A

D
IA

T
IO

N
IN

C
ID

E
N

C
E

A
R

R
A

Y

C
O

U
N

T
E

R
FO

R
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
N

U
M

B
E

R

C
O

U
N

T
E

R
FO

R
R

E
C

E
S

S
IO

N
S

E
Q

U
E

N
C

E
D

A
Y

S

C
O

U
N

T
E

R
F

O
R

R
E

V
IS

E
D

S
E

Q
U

E
N

C
E

S

C
O

U
N

T
E

R
F

O
R

T
IT

L
E

A
R

R
A

Y

C
O

U
N

T
E

R
F

O
R

T
IM

E
R

O
U

T
IN

G
IN

C
R

E
M

E
N

T
S

C
O

U
N

T
E

R
F

O
R

T
O

P
2

0
V

A
L

U
E

S

C
O

U
N

T
E

R
F

O
R

W
R

IT
IN

G
D

A
T

A
A

R
R

A
Y

S

C
O

U
N

T
E

R
O

F
W

E
S

T
SU

M
M

E
R

M
O

N
T

H
S

C
O

U
N

T
E

R
F

O
R

F
IR

S
T

A
C

C
E

P
T

E
D

H
Y

D
R

O
G

R
A

P
H

C
O

U
N

T
E

R
F

O
R

S
E

C
O

N
D

A
C

C
E

P
T

E
D

H
Y

D
R

O
G

R
A

P
H

L
O

G
IC

A
L

V
A

R
IA

B
L

E
SE

T
T

R
U

E
W

H
ER

E
B

A
SE

FL
O

W
O

N
LY

E
N

C
O

U
N

T
E

R
E

D

L
O

G
IC

A
L

V
A

R
IA

B
L

E
SE

T
T

R
U

E
W

H
EN

E
X

E
R

C
IS

IN
G

S
U

B
S

T
IT

U
T

E
A

PP
R

O
A

C
H

F
O

R
E

V
A

L
U

A
T

IN
G

B
M

IR

L
O

G
IC

A
L

V
A

R
IA

B
L

E
SE

T
-T

R
U

E
W

H
EN

E
X

E
R

C
IS

IN
G

S
U

B
S

T
IT

U
T

E
A

PP
R

O
A

C
H

F
O

R
E

V
A

L
U

A
T

IN
G

B
U

Z
C

L
A

S
T

D
A

Y
O

F
Y

E
A

R

L
A

S
T

H
O

U
R

O
F

D
A

Y

L
O

G
IC

A
L

V
A

R
IA

B
L

E
SE

T
T

R
U

E
W

H
EN

E
X

E
R

C
IS

IN
G

S
U

B
S

T
IT

U
T

E
A

P
P

R
O

A
C

H

F
O

R
E

V
A

L
U

A
T

IN
G

L
Z

C

L
A

S
T

V
A

L
U

E
O

F
N

IB
R

S

L
O

G
IC

A
L

V
A

R
IA

B
L

E
SE

T
T

R
U

E
FO

R
N

O
N

EQ
U

A
L

P
E

R
IO

D
R

A
IN

F
A

L
L

CT
>

H



L
N

T
R

I

L
R

C

L
S

H
A

L
S

H
F

T

m
in

i
i]

i.
m

ii
»

i»
ii

«
i—

u
m

m

j
u

o
i
i
r

"
"
•

L
Z

C
I
N

L
Z

R
X

-

L
Z

S
I
N

L
Z

S
R

-

M
B

D
S

-

M
B

W
S

-

M
D

A
Y

-

M
E

D
C

Y
-

M
E

D
V

Y
-

M
F

D
P

-
-

M
H

S
M

IN

M
H

T
P

-

M
N

D
R

S
-

M
im

e
-

M
N

R
D

-

M
N

T
R

I
-

M
X

—

H
m

*
*

\
a

m
im

i
~

a
n

~
sw

w
».

/ft
««

««
^v

*r
s«

i^
ftf

lm
ftf

iii
N

|ir
nw

«:
^>

'i*
>^

lft
iK

I

L
A

S
T

N
U

M
B

E
R

O
F

T
IM

E
R

O
U

T
IN

G
IN

C
R

E
M

E
N

T
S

L
O

G
IC

A
L

V
A

R
IA

B
L

E
S

E
T

T
R

U
E

D
U

R
IN

G
R

O
U

G
H

A
D

JU
ST

M
E

N
T

C
Y

C
L

E
S

L
O

G
IC

A
L

V
A

R
IA

B
L

E
K

E
P

T
T

R
U

E
W

H
ID

E
S

Y
N

T
H

E
S

IZ
E

D
H

Y
D

R
O

G
R

A
PH

IS
A

C
C

E
P

T
E

D
FO

R
C

O
M

P
A

R
IS

IO
N

W
IT

H
R

E
C

O
R

D
E

D
H

Y
D

R
O

G
R

A
PH

L
O

G
IC

A
L

V
A

R
IA

B
L

E
S

E
T

T
R

U
E

W
H

IL
E

S
H

IF
T

IN
G

T
H

E
N

U
M

B
E

R
O

F
T

IM
S

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

L
O

G
IC

A
L

V
A

R
IA

B
L

E
S

E
T

T
R

U
E

D
U

R
IN

G
ST

O
R

M
H

Y
D

R
O

G
R

A
PH

P
E

R
IO

D
S

L
O

W
E

R
Z

O
N

E
S

T
O

R
A

G
E

C
A

P
A

C
IT

Y

L
O

W
E

R
Z

O
N

E
M

O
IS

T
U

R
E

R
E

T
E

N
T

IO
N

IN
D

E
X

-

C
U

R
R

E
N

T
L

O
W

E
R

Z
O

N
A

G
E

C
U

R
R

EN
T

LO
W

ER
ZO

N
E

ST
O

R
A

G
E

R
A

T
IO

(L
Z

S
/L

Z
C

)

M
O

N
T

H
B

E
G

IN
N

IN
G

D
R

Y
S

E
A

S
O

N

M
O

N
TH

B
E

G
IN

N
IN

G
W

ET
S

E
A

S
O

N
'

D
A

Y
O

F
Y

E
A

R
O

F
L

A
S

T
D

A
Y

O
F

P
R

E
V

IO
U

S
M

O
N

T
H

M
O

N
T

H
E

N
D

D
A

T
E

S
-C

A
L

E
N

D
A

R
Y

E
A

R

M
O

N
T

H
E

N
D

D
A

T
E

S
-W

A
T

E
R

Y
E

A
R

M
O

N
T

H
L

Y
FL

O
W

D
E

V
IA

T
IO

N
P

A
R

A
M

E
T

E
R

M
IN

IM
U

M
H

O
U

R
L

Y
S

N
O

W
M

E
L

T
R

A
T

E

M
U

L
T

IP
L

IE
R

C
O

N
V

E
R

T
IN

G
FR

O
M

H
O

U
R

S
T

O
P

E
R

IO
D

S

M
A

X
IM

U
M

N
U

M
B

ER
O

F
D

A
Y

S
IN

R
E

C
E

S
S

IO
N

SE
Q

U
E

N
C

E

M
IN

M
U

M
N

U
M

B
E

R
O

F
R

O
U

G
H

C
Y

C
L

E
S

M
EA

N
A

N
N

U
A

L
N

U
M

B
E

R
O

F
R

A
IN

Y
D

A
Y

S

M
IN

M
U

M
N

U
M

B
E

R
O

F
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

M
O

N
T

H
IN

D
E

X

.1
•:

-.
-

CT
>



.
-
.
.
-
.
•
•

M
O
N
T
H

—

M
O
N
T
H
1

-

M
R
N
S
M

I
N

M
R
S
L

D
A
Y

M
X
A

-

M
X
T
R
H

-

M
X
T
R
I

_

M
I
R

-

M
1
S
P

-

M
i
l

-

M
l
2

-

M
2
R

-

M
2
S
P

-

N
A
T
R
H

-

N
B
T
R
I

-

N
C
S
T
R
I

-

N
C
T
R
H

-

N
C
T
R
I

-

N
D
A
Y

-

N
D
R
S

D
A
Y

N
D
R
S
C

.
D
A
Y

N
D
R
S
C
1

D
A
Y

N
D
R
S
C
2

D
A
Y

N
D
S
D
P

D
A
Y

.
.
•
.
•
•

C
U
R
R
E
N
T

M
O
N
T
H

O
F

T
H
E

Y
E
A
R

C
O
U
N
T
E
R

F
O
R

B
E
G
I
N
N
I
N
G

M
O
N
T
H

MA
XI
MU
M
RA
TE

OF
NE
GA
TI
VE

SN
OW
ME
LT

(S
NO
W
CH
IL
LI
NG
)

M
I
N
M
U
M
R
E
C
E
S
S
I
O
N

S
E
Q
U
E
N
C
E
L
E
N
G
T
H

M
O
N
T
H

I
N
D
E
X

A
R
R
A
Y

M
A
X
I
M
U
M
N
U
M
B
E
R
O
F
T
I
M
E
R
O
U
T
I
N
G
H
O
U
R
S

MA
XI
MU
M
NU
MB
ER

OF
TI
ME

RO
UT
IN
G

IN
CR
EM
EN
TS

M
O
N
T
H

W
I
T
H

M
O
S
T

R
U
N
O
F
F

M
O
N
T
H
W
I
T
H

M
O
S
T
S
U
M
M
E
R
P
R
E
C
I
P
I
T
A
T
I
O
N

SE
T
AT

11
IF

AU
GU
ST

IS
A
BA
SE

FL
OW

MO
NT
H

SE
T
AT

12
IF

SE
PT
EM
BE
R

IS
A
BA
SE

FL
OW

MO
NT
H

M
O
N
T
H
W
I
T
H

S
E
C
O
N
D

M
O
S
T

R
U
N
O
F
F

MO
NT
H
WI
TH

SE
CO
ND

-M
OS
T
SU
MM
ER

PR
EC
IP
IT
AT
IO
N

NU
MB
ER

OF
AN
TI
CI
PA
TE
D

TI
ME

RO
UT
IN
G
HO
UR
S

NU
MB
ER

OF
BA
SE

TI
ME

RO
UT
IN
G

IN
CR
EM
EN
TS

NU
MB
ER

OF
CU
RR
EN
T

TI
ME

RO
UT
IN
G

IN
CR
EM
EN
TS

DU
RI
NG

SH
IF
TI
NG

N
U
M
B
E
R

OF
CU
RR
EN
T

T
I
M
S
R
O
U
T
I
N
G
H
O
U
R
S

NU
MB
ER

OF
CU
RR
EN
T

TI
ME

RO
UT
IN
G

IN
CR
EM
EN
TS

N
E
X
T

D
A
Y

O
F

Y
E
A
R

N
U
M
B
E
R

OF
DA
YS

IN
R
E
C
E
S
S
I
O
N

S
E
Q
U
E
N
C
E

NU
MB
ER

OF
DA
YS

IN
CU
RR
EN
T
RE
CE
SS
IO
N

SE
QU
EN
CE

NU
MB
ER

OF
DA
YS

IN
CU
RR
EN
T
RE
CE
SS
IO
N

SE
QU
EN
CE

LE
SS

1
NU
MB
ER

OF
DA
YS

IN
CU
RR
EN
T
RE
CE
SS
IO
N

SE
QU
EN
CE

LE
SS

2
NU
MB
ER

OF
DA
YS

FO
R
WH
IC
H

ST
OR
M
DE
TA
IL
S
HA
VE

AL
RE
AD
Y

BE
EN

P
R
I
N
T
E
D

c
^



•

N
D

S
D

R

N
F

R
H

A

N
F

T
R

N
H

O
U

R

N
H

P
T

N
IB

R
S

N
IR

T
S

N
L

T
R

N
N

S
T

R
I

N
O

F
M

N
O

R
H

P

N
O

Y
R

N
R

H
A

N
R

H
P

N
R

H
P

1

N
R

S

N
R

T
R

I

N
S

G
R

D

N
S

Y
C

N
S

Y
T

N
T

R
S

w
m

*.
~.

w
*

m
tm

m
>•

'>
+*

#*
**

##
**

-
i

ift
ift

—
j.-

rtc
Ji

tiC
jB

tm
w

pi
.'j

:
•
—

.-
•.
.:
.
.
.
•
-

•
.
.

••
.

•

DA
Y

NU
M

BE
R

OF
DA

YS
FO

R
W

HI
CH

ST
OR

M
DE

TA
IL

S
RE

QU
ES

TE
D

NU
M

BE
R

OF
FI

R
ST

RA
IN

FA
LL

HO
UR

A
D

JU
ST

ED
,

PR
EV

IO
US

DA
Y

NU
M

BE
R

OF
FI

RS
T

TR
IP

TO
BE

RU
N

FO
R

A
GI

VE
N

ST
AT

IO
N

YE
AR

N
E

X
T

H
O

U
R

O
F

D
A

Y

HR
NU

M
BE

R
OF

HO
UR

S
BE

TW
EE

N
HY

DR
OG

RA
PH

PR
IN

TI
N

G
PO

IN
TS

NU
M

BE
R

OF
TI

M
E

RO
UT

IN
G

IN
TE

RV
AL

S
BE

TW
EE

N
RE

CO
RD

ED
AN

D
S

Y
N

T
H

E
S

IZ
E

D
P

E
A

K
S

NU
MB

ER
OF

TI
M

E
RO

UT
IN

G
IN

TE
RV

AL
S

FR
OM

RE
CO

RD
ED

TO
SY

NT
HE

SI
Z-

E
D

P
E

A
K

NU
MB

ER
OF

LA
ST

TR
IP

TO
BE

RU
N

FO
R

A
GI

VE
N

ST
AT

IO
N

YE
AR

NU
M

BE
R

OF
NE

XT
TI

M
E

RO
UT

IN
G

IN
CR

EM
EN

T
DU

RI
NG

SH
IF

TI
N

G
N

U
M

BE
R

O
F

O
V

ER
LA

N
D

FL
O

W
M

O
N

TH
S

NU
M

BE
R

OF
O

R
IG

IN
A

L
RE

CO
RD

ED
HY

DR
OG

RA
PH

PE
A

K
S

Y
EA

R
NU

M
BE

R
O

F
Y

EA
R

TO
BE

SI
M

U
LA

TE
D

NU
M

BE
R

OF
RA

IN
FA

LL
HO

UR
S

A
D

JU
ST

ED
,

CU
RR

EN
T

DA
Y

NU
M

BE
R

O
F

RE
CO

RD
ED

H
Y

D
RO

G
RA

PH
PE

A
K

S
NU

M
BE

R
OF

RE
CO

RD
ED

HY
DR

OG
RA

PH
PE

A
K

S
LE

SS
ON

E
N

U
M

BE
R

O
F

R
E

C
E

SS
IO

N
SE

Q
U

EN
C

ES
NU

M
BE

R
OF

TI
M

E
RO

UT
IN

G
IN

CR
EM

EN
TS

RE
M

AI
NI

NG
TO

BE
RO

UT
ED

NU
M

BE
R

O
F

ST
O

RA
G

E
G

A
G

S
R

A
IN

FA
LL

D
A

Y
S

NU
M

BE
R

OF
ST

A
TI

O
N

Y
EA

R,
CU

RR
EN

T
ON

E
BE

IN
G

RU
N

NU
M

BE
R

OF
ST

AT
IO

N
YE

AR
S,

TO
TA

L
IN

CL
UD

ED
IN

.
A

GI
VE

N
JO

B
NU

M
BE

R
O

F
TE

N
TA

TI
V

E
R

EC
ES

SI
O

N
SE

Q
U

EN
CE

S

.p
r



.
.
.
.
•
.
•

m
m

m
&

s
&

tm
*

O
C

T
IB

F
-

O
F

M
N

-

O
F

M
N

IS
-

O
F

R
I
N

O
F

R
F

-

O
F

R
F

IS
-

O
F

R
I
S

I
N

O
F

S
I
N

O
F

S
L

F
T

0
F

S
3

-

O
F

U
S

IN

O
F

U
S

IS
I
N

P
B

I
V

F
-

P
B

M
IR

IN
/H

]

P
B

U
Z

C
-

P
D

A
Y

_

P
E

A
I

I
N

P
E

B
I

I
N

P
E

I
S

I
N

P
E

P
I
N

P
E

T
I
N

P
E

T
L

F
-

P
E

T
U

I
N

i&
m

*
jm

m
m

m
»

m
.
.
.

,

•/
-•

..
v

-*
.:

-.
^

^
^

^
^

*
!

»
.-

-.
.>

:*
»

*
.V

—
^

't
:*

s^
..

;.
./

.;
-K

i.
.i

.
,
,
„

-
-
-
,
.
.

..
.-

..
.>

.-
.

O
C

T
O

B
E

R
F

IR
S

T
B

A
S

E
F

L
O

W

O
V

E
R

L
A

N
D

F
L

O
W

M
A

N
N

IN
G

'S
N

O
V

E
R

L
A

N
D

FL
O

W
M

A
N

N
IN

G
'S

N
,

IM
P

E
R

V
IO

U
S

S
U

R
F

A
C

E
S

C
U

R
R

E
N

T
O

V
E

R
L

A
N

D
F

L
O

W
R

U
N

O
F

F

O
V

E
R

L
A

N
D

F
L

O
W

R
O

U
T

IN
G

F
A

C
T

O
R

O
V

E
R

L
A

N
D

FL
O

W
R

O
U

T
IN

G
F

A
C

T
O

R
,

IM
P

E
R

V
IO

U
S

S
U

R
F

A
C

E
S

C
U

R
R

E
N

T
O

V
E

R
L

A
N

D
FL

O
W

R
U

N
O

F
F

,
IM

P
E

R
V

IO
U

S
S

U
R

F
A

C
E

S

O
V

E
R

L
A

N
D

F
L

O
W

S
T

O
R

A
G

E

O
V

E
R

L
A

N
D

F
L

O
W

S
U

R
F

A
C

E
L

E
N

G
T

H

O
V

E
R

L
A

N
D

F
L

O
W

S
U

R
F

A
C

E
S

L
O

P
E

C
U

R
R

E
N

T
O

V
E

R
L

A
N

D
F

L
O

W
U

N
E

O
U

T
E

D
S

T
O

R
A

G
E

C
U

R
R

E
N

T
O

V
ER

LA
N

D
FL

O
W

U
N

R
O

U
T

E
D

S
T

O
R

A
G

E
,

IM
P

E
R

V
IO

U
S

SU
R

FA
C

E
S

P
E

R
V

IO
U

S
V

A
L

U
E

O
F

B
IV

F
>

P
R

E
V

IO
U

S
V

A
L

U
E

O
F

B
M

IR

P
R

E
V

IO
U

S
E

S
T

IM
A

T
E

O
F

B
A

S
IC

U
P

P
E

R
Z

O
N

E
S

T
O

R
A

G
E

C
A

P
A

C
IT

Y

F
A

C
T

O
R

P
R

E
V

IO
U

S
D

A
Y

O
F

T
H

E
Y

E
A

R

P
R

E
C

IP
IT

A
T

IO
N

E
X

C
E

S
S

A
F

T
E

R
IN

F
IL

T
R

A
T

IO
N

P
R

E
C

IP
IT

A
T

IO
N

E
X

C
E

S
S

,
B

E
F

O
R

E
IN

F
IL

T
R

A
T

IO
N

P
R

E
C

IP
IT

A
T

IO
N

E
X

C
E

S
S

O
N

IM
P

E
R

V
IO

U
S

S
U

R
F

A
C

E
S

P
R

E
C

IP
IT

A
T

IO
N

E
S

T
IM

A
T

E
D

F
O

R
P

E
R

IO
D

C
U

R
R

E
N

T
D

A
IL

Y
P

O
T

E
N

T
IA

L
E

V
A

P
O

T
R

A
N

S
P

IR
A

T
IO

N

P
R

E
V

IO
U

S
E

S
T

IM
A

T
E

O
F

E
V

A
P

O
T

R
A

N
S

P
IR

A
T

IO
N

L
O

S
S

F
A

C
T

O
R

U
N

A
D

JU
S

T
E

D
C

U
R

R
E

N
T

D
A

U
L

Y
P

O
T

E
N

T
IA

L
E

V
A

P
O

T
R

A
N

S
P

IR
A

T
IO

N
C7

>



•
•

•
•

P
E
4
P

P
G
W

P
L
Z
C

P
L
Z
S

P
M
E
I
F
S

P
M
E
L
Z
S

P
M
E
O
F
S

P
M
E
U
Z
S

P
P
H

P
P
I

P
H
D

P
R
D
F

P
R
H

P
R
L
H

P
R
M
1

P
R
M
2

.

P
R
N
H

P
S
I
A
C

P
S
U
Z
C

P
X
C
S
A

R
A

R
A
A

R
A
D
F

I
N

I
N

I
N

I
N

;I
N

I
N

I
N

I
N

I
N

I
N

I
N

I
N

I
N

I
N

I
N

I
N

C
F
S

-
"
-
"
•
*
—
"
»
-

P
R
E
C
I
P
I
T
A
T
I
O
N

E
S
T
I
M
A
T
E
S
.
F
O
R

4-
P
E
R
I
O
D
S

P
E
R
C
O
L
A
T
I
O
N

T
O

G
R
O
U
N
D

W
A
T
E
R

P
R
E
V
I
O
U
S

E
S
T
I
M
A
T
E

O
F

L
Z
C

.;
••

PE
RC
OL
AT
IO
N.

TQ
:
L
O
W
E
R
;Z
ON
E:
.S
TO
^A
G^

ST
OP

AC
K

.
P
E
R
I
O
D
M
O
I
S
T
U
R
E

E
N
T
E
R
I
N
G
r
I
N
I
E
R
F
L
O
W
;
ST
OR
AG
E'
.

P
E
R
I
O
D

M
O
I
S
T
U
R
E

E
N
T
E
R
I
N
G

L
O
W
E
R

Z
O
N
E
'S
T
O
R
A
G
E
'
•

P
E
R
I
O
D

M
O
I
S
T
U
R
E

E
N
T
E
R
I
N
G

O
V
E
R
L
A
N
D

F
L
O
W

S
T
O
R
A
G
E

P
E
R
I
O
D

M
O
I
S
T
U
R
E

E
N
T
E
R
I
N
G

U
P
P
E
R

Z
O
N
E

S
T
O
R
A
G
E

P
E
R
I
O
D
S

P
E
R

H
O
U
R

P
R
E
C
I
P
I
T
A
T
I
O
N

P
A
S
S
I
N
G

I
N
T
E
R
C
E
P
T
I
O
N

C
U
R
R
E
N
T

P
E
R
I
O
D

O
F

T
H
E
H
O
U
R

C
U
R
R
E
N
T

P
E
R
I
O
D

O
F

T
H
E

H
O
U
R
-
F
L
O
A
T
I
N
G
P
O
I
N
T

P
R
E
C
I
P
I
T
A
T
I
O
N

R
E
C
O
R
D
E
D

F
O
R
H
O
U
R

P
R
E
C
I
P
I
T
A
T
I
O
N

R
E
C
O
R
D
E
D

F
O
R

L
A
S
T

H
O
U
R

P
R
E
C
I
P
I
T
A
T
I
O
N

D
U
R
I
N
G

W
E
T
T
E
S
T

M
O
N
T
H

P
R
E
C
I
P
I
T
A
T
I
O
N

D
U
R
I
N
G

S
E
C
O
N
D

W
E
T
T
E
S
T

M
O
N
T
H

P
R
E
C
I
P
I
T
A
T
I
O
N

R
E
C
O
R
D
E
D

F
O
R

N
E
X
T

H
O
U
R

P
R
E
V
I
O
U
S
E
S
T
I
M
A
T
E
O
F
S
E
A
S
O
N
A
L
I
N
F
I
L
T
R
A
T
I
O
N
A
D
J
U
S
T
M
E
N
T

P
R
E
V
I
O
U
S
E
S
T
I
M
A
T
E
D
O
F
S
E
A
S
O
N
A
L
U
P
P
E
R
Z
O
N
E
S
T
O
R
A
G
E
C
A
P
A
C
I
T
Y

F
A
C
T
O
R

P
R
E
C
I
P
I
T
A
T
I
O
N

I
N
D
E
X

F
O
R

C
H
A
N
G
I
N
G

S
N
O
W

A
L
3
E
D
0

R
E
C
E
S
S
I
O
N

A
L
P
H
A

R
A
I
N
F
A
L
L

A
D
J
U
S
T
M
E
N
T

A
D
D
I
T
I
O
N

R
E
C
O
R
D
E
D

A
V
E
R
A
G
E

D
A
I
L
Y

F
L
O
W

CT
>



k
a
h

—

R
A

T
F

V
S

F
D

R
A

1
-
6

-

R
B

-

R
3

F
C

F
S

R
D

-

R
D

P
T

I
N

R
F

R
IS

E
IN

R
G

P
M

-

R
G

P
M

3
-

R
H

F
M

C
IN

R
li

F
O

IN

R
H

F
1

IN

R
H

P
D

-

R
H

P
F

C
F

S

R
H

P
H

-

R
IC

D
.

-

R
IC

Y
-

R
I
F

C
F

S

H
IN

T
-

R
M

F
X

-

R
M

P
F

C
F

S

R
M

W
R

IN

R
S

B
B

F
C

F
S

M
m

w
m

#
m

R
A

IN
FA

L
L

A
D

JU
ST

M
E

N
T

M
U

L
T

IP
L

IE
R

R
EC

O
R

D
ED

A
N

N
U

A
L

TO
TA

L
FL

O
W

V
O

LU
M

E

R
E

G
R

E
S

S
IO

N
A

C
C

U
M

U
L

A
T

O
R

S

R
E

C
E

S
S

IO
N

B
E

T
A

R
E

C
O

R
D

E
D

B
A

S
S

F
L

O
W

R
E

C
E

S
S

IO
N

D
IS

C
R

IM
IN

A
N

T

R
EC

O
R

D
ED

D
A

IL
Y

P
R

E
C

IP
IT

A
T

IO
N

T
O

T
A

L

R
E

C
O

R
D

E
D

FL
O

W
R

IS
E

R
EC

O
R

D
IN

G
G

A
G

E
PR

E
C

IP
IT

A
T

IO
N

M
U

L
T

IP
L

IE
R

R
EC

O
R

D
IN

G
G

A
G

S
PR

E
C

IP
IT

A
T

IO
N

M
U

L
T

IP
L

IE
R

-
B

A
SI

C
R

O
U

TE
D

H
Y

D
R

O
G

R
A

PH
FL

O
W

A
T

M
IN

IM
U

M
C

U
TO

FF

PR
E

C
E

D
IN

G
R

O
U

T
E

D
H

Y
D

R
O

G
R

A
PH

FL
O

W

CU
RR

EN
T

RO
UT

ED
HY

DR
OG

RA
PH

FL
OW

(E
XC

LU
DI

NG
BA

SE
FL

OW
)

R
E

C
O

R
D

E
D

H
Y

D
R

O
G

R
A

PH
PE

A
K

D
A

Y

R
E

C
O

R
D

E
D

H
Y

D
R

O
G

R
A

PH
PE

A
K

FL
O

W

R
E

C
O

R
D

E
D

H
Y

D
R

O
G

R
A

PH
PE

A
K

H
O

U
R

R
A

D
IA

T
IO

N
IN

C
ID

E
N

C
E

FO
R

TH
E

C
U

R
R

EN
T

DA
Y

R
A

D
IA

TI
O

N
IN

C
ID

E
N

C
E

O
V

ER
TH

E
CA

LE
N

D
A

R
Y

EA
R

R
E

C
O

R
D

E
D

IN
T

E
R

F
L

O
W

R
E

G
R

E
S

S
IO

N
IN

T
E

R
C

E
P

T

R
E

C
O

R
D

E
D

M
O

N
TH

LY
FL

O
W

IN
D

E
X

RE
QU

ES
TE

D
M

IN
IM

UM
DA

IL
Y

PE
AK

FL
OW

TO
BE

PR
IN

TE
D

R
A

IN
F

A
L

L
M

A
X

IM
U

M
W

IT
H

O
U

T
R

U
N

O
FF

ES
TI

M
A

TE
D

BA
SE

FL
OW

AT
BE

G
IN

N
IN

G
OF

RE
CE

SS
IO

N
SE

QU
EN

CE

.

S
3



..
..
..
..
)!
,•
..
:•
'.
„

.
,
,
.

R
S

B
D

—

R
S

B
F

R
C

-

R
S

B
I
F

C
F

S

R
S

F
M

C
F

S

R
S

F
N

C
F

S

R
S

F
1

C
F

S

R
S

F
2

.
C

F
S

R
S

IF
R

C
-

R
S

L
D

A
Y

R
S

I
P

-

R
S

P
T

F
I
N

R
3

T
F

C
F

S

R
S

T
R

-

R
W

R
A

IN
I
N

S
A

D
F

C
F

S

O
a

T
>

A
V

I
N

S
A

S
F

X
I
N

S
A

T
F

V
S

F
D

S
A

T
F

V
I

I
N

S
A

T
R

I
-

S
A

X
-

S
B

F
C

F
S

S
B

F
R

S
C

F
S

w
w
*
p
.

•-
••'

.-
.
«•
..
..
«»
,-
.

i
i
W
I
^
H
m

.
.
.
.
.
.
«
<
.
.

-
.
.
.
.

«
^
B
t
e
^
f
c
s
,
,
^
,
,
,
,
,
,
.
,
,
.

"
•

R
E

C
E

SS
IO

N
SE

Q
U

E
N

C
E

B
E

G
IN

N
IN

G
D

A
Y

R
EC

ES
SI

O
N

SE
Q

U
EN

CE
BA

SE
FL

OW
R

EC
ES

SI
O

N
CO

N
ST

A
N

T
ES

TI
M

A
TE

D
IN

TE
RF

LO
W

A
T

B
EG

IN
N

IN
G

O
F

R
EC

ES
SI

O
N

SE
Q

U
EN

CE
R

E
C

E
S

S
IO

N
SE

Q
U

E
N

C
E

FL
O

W
M

IN
IM

U
M

R
E

C
O

R
D

E
D

S
T

R
E

A
M

F
L

O
W

O
N

N
E

W
D

A
Y

R
E

C
O

R
D

E
D

S
T

R
E

A
M

F
L

O
W

O
N

D
A

Y
1

R
E

C
O

R
D

E
D

S
T

R
E

A
M

F
L

O
W

O
N

D
A

Y
2

R
E

C
E

SS
IO

N
SE

Q
U

EN
C

E
IN

TE
R

FL
O

W
R

E
C

E
SS

IO
N

CO
N

ST
A

N
T

C
U

R
R

E
N

T
R

E
C

E
S

S
IO

N
SE

Q
U

E
N

C
E

L
E

N
G

T
H

R
E

G
R

E
S

S
IO

N
S

L
O

P
E

R
O

U
T

E
D

S
Y

N
T

H
E

S
IZ

E
D

P
E

R
IO

D
T

O
T

A
L

FL
O

W

R
E

C
E

S
S

IO
N

SE
Q

U
E

N
C

E
T

O
T

A
L

FL
O

W
S

R
A

T
IO

O
F

S
Y

N
T

H
E

S
IZ

E
D

T
O

R
E

C
O

R
D

E
D

FL
O

W

R
E

C
O

R
D

E
D

W
A

T
E

R
SH

E
D

R
A

IN
F

A
L

L

S
Y

N
T

H
E

S
IZ

E
D

A
V

E
R

A
G

E
D

A
IL

Y
FL

O
W

SN
O

W
A

L
B

E
D

O
R

A
IN

F
A

L
L

A
G

IN
G

IN
D

E
X

SN
O

W
A

L
B

E
D

O
SN

O
W

FA
L

L
F

R
E

S
H

E
N

IN
G

IN
D

E
X

S
Y

N
T

H
E

S
IZ

E
D

A
N

N
U

A
L

T
O

T
A

L
FL

O
W

V
O

LU
M

E

SY
N

T
H

E
SI

Z
E

D
A

N
N

U
A

L
TO

TA
L

FL
O

W
V

O
LU

M
E

IN
IN

C
H

E
S

S
H

IF
T

A
D

JU
ST

M
E

N
T

S
FO

R
T

IM
E

R
O

U
T

IN
G

IN
C

R
E

M
E

N
T

S

S
N

O
W

A
L

B
E

D
O

IN
D

E
X

S
Y

N
T

H
E

S
IZ

E
D

B
A

S
E

FL
O

W

SY
N

TH
ES

IZ
ED

EA
SE

FL
O

W
D

U
R

IN
G

TH
E

FI
R

ST
TH

R
EE

D
A

Y
S

O
F

EA
CH

R
E

C
E

S
S

IO
N

S
E

Q
U

E
N

C
E

s



•

S
D

E
P

T
H

IN

S
D

R
S

P
-

S
D

S
C

-

S
E

IN

S
E

R
A

C
F

S

S
E

R
A

V
C

F
S

S
E

R
R

C
F

S

S
E

R
R

V
C

F
S

S
E

S
F

C
F

S

S
E

T
I
N

S
F

D
X

-

S
F

M
D

-

S
G

M
D

—

S
G

R
T

—

S
G

R
T

2
-

S
H

M
-

S
H

P
F

C
F1

E

S
IA

C
-

S
IA

M
—

.

x
*

m
W
W
H
,
i
-
v

W
jg

/lj
m

ew

A
V

ER
A

G
E

D
E

PT
H

O
F

SN
O

W
O

N
G

R
O

U
N

D

S
M

A
L

L
E

S
T

V
A

L
U

E
O

F
D

R
SP

SE
CO

N
D

D
IF

FE
R

E
N

T
IA

L
O

F
SI

N
E

CU
RV

E
M

A
G

N
IT

U
D

E
C

U
R

R
EN

T
D

A
IL

Y
SN

O
W

E
V

A
PO

R
A

T
IO

N
AC

CU
M

UL
AT

ED
AB

SO
LU

TE
D

IF
FE

RE
N

CE
S

BE
TW

EE
N

RE
CO

RD
ED

AN
D

SY
N

TH
ES

IZ
ED

D
A

IL
Y

"
ST

RE
A

M
FL

O
W

S
FO

R
IN

TE
R

V
A

L
AV

ER
AG

E
IN

TE
RV

A
L

AB
SO

LU
TE

D
IF

FE
RE

N
CE

BE
TW

EE
N

RE
CO

RD
ED

AN
D

SY
N

T
H

E
SI

Z
E

D
D

A
IL

Y
ST

R
EA

M
FL

O
W

S

AC
CU

M
UL

AT
ED

D
IF

FE
RE

N
CE

S
BE

TW
EE

N
RE

CO
RD

ED
AN

D
SY

NT
HE

SI
ZE

D
D

A
IL

Y
ST

R
E

A
M

FL
O

W
S

FO
R

IN
T

E
R

V
A

L

AV
ER

AG
E

IN
TE

RV
A

L
D

IF
FE

R
EN

C
E

BE
TW

EE
N

RE
CO

RD
ED

AN
D

SY
N

T
H

E
SI

Z
E

D
D

A
IL

Y
ST

R
EA

M
FL

O
W

S
ST

AN
DA

RD
ER

RO
R

OF
SY

N
TH

ES
IZ

ED
FL

OW
S

BY
M

AG
NI

TU
DE

IN
TE

RV
AL

C
U

R
R

EN
T

H
O

U
RL

Y
S

O
IL

E
V

A
PO

T
R

A
N

SP
IR

A
T

IO
N

SU
M

M
ER

FL
O

W
D

E
V

IA
T

IO
N

IN
D

E
X

SN
O

W
FR

O
Z

E
N

M
O

IS
T

U
R

E
D

E
N

SI
T

Y

ST
OR

AG
E

GA
GE

M
OV

IN
G

DA
Y

(W
HE

N
IT

IS
M

OV
ED

DU
RI

NG
W

AT
ER

Y
E

A
R

)

ST
O

R
A

G
E

G
A

G
E

R
E

A
D

IN
G

T
IM

E

SE
C

O
N

D
ST

O
R

A
G

E
G

A
G

E
R

E
A

D
IN

G
T

IM
E

SY
N

T
H

E
SI

Z
E

D
H

Y
D

R
O

G
R

A
PH

M
U

L
T

IP
L

IE
R

SY
N

T
H

E
SI

Z
E

D
H

Y
D

R
O

G
R

A
PH

PE
A

K
FL

O
W

SE
A

SO
N

A
L

IN
FI

L
T

R
A

T
IO

N
A

D
JU

ST
M

EN
T

CO
N

ST
A

N
T

SE
A

SO
N

A
L

IN
FI

L
T

R
A

T
IO

N
A

D
JU

ST
M

EN
T

M
U

LT
IP

LI
ER



S
I
F

S
I
F
R
S

S
I
S
R
X

S
M
F
X

S
N
T
R
I

S
O
F
M
D

S
O
F
R
F

S
O
F
R
F
I

S
P
B
F

S
P
B
F
L
W

s
: S
P
I
F

S
P
E
W

S
P
L
W
C

S
P
M

S
P
O
F

S
P
T
F

S
P
T
W

S
P
T
W
C
C

S
Q
E
R

S
Q
P
K
D

S
R
R

S
P
D
R

•
•
•

C
F
S

C
F
S

I
N

I
N

I
N

I
N

I
N

C
F
S

I
N

I
N

I
N

C
F
S

C
F
S

n
w

i
ii

m
im

w
li

lu
M

W
i

>»
m

*m
m

\u
•i
mf
cm
M*
"

S
Y
N
T
H
E
S
I
Z
E
D

I
N
T
E
R
F
L
O
W

SY
NT
HE
SI
ZE
D

IN
TE
RF
LO
W

DU
RI
NG

TH
E
FI
RS
T
TH
RE
E

DA
YS

OF
EA
CH

F
E
C
E
S
3
I

Q
Jl^

yy
U

X
iii

S
w

£
j

SM
AL
L
IN
CR
EM
EN
TA
L
ST
OR
AG
E
RO
UT
IN
G

IN
Di
^X

SY
NT
HE
SI
ZE
D

MO
NT
HL
Y

FL
OW

IN
DE
X

SA
VE
D
NU
MB
ER

OF
TI
ME

RO
UT
IN
G

IN
CR
EM
EN
TS

SU
M
OF

OV
ER
LA
ND

FL
OW

MO
NT
H

DE
VI
AT
IO
NS

SN
OW

OV
ER
LA
ND

FL
OW

RO
UT
IN
G
FA
CT
OR

SN
OW

OV
ER
LA
ND

FL
OW

RO
UT
IN
G
FA
CT
OR

IM
PE
RV
IO
US

SU
RF
AC
ES

SY
NT
HE
SI
ZE
D
PE
RI
OD

BA
SE

FL
OW

SN
OW

PA
CK

BA
SI
C

MA
XI
MU
M
FR
AC
TI
ON

IN
LI
QU
ID

WA
TE
R

SY
NT
HE
SI
ZE
D
PE
RI
OD

DI
RE
CT

RU
NO
FF

SY
NT
HE
SI
ZE
D
PE
RI
OD

IN
TE
RF
LO
W

SN
OW

PA
CK

LI
QU
ID

WA
TE
R

CO
NT
EN
T

SN
OW
PA
CK

LI
QU
ID

WA
TE
R
HO
LD
IN
G

CA
PA
CI
TY

SN
OW

PR
EC
IP
IT
AT
IO
N.
MU
LT
IP
LI
ER

SY
NT
HE
SI
ZE
D
PE
RI
OD

OV
ER
LA
ND

FL
OW

(I
NC
LU
DI
NG

CH
AN
NE
L

P
R
E
C
I
P
I
T
A
T
I
O
N
)

SY
NT
HE
SI
ZE
D
PE
RI
OD

TO
TA
L
FL
OW

qt
tO
U
P
^
C
K
T
O
T
A
L
W
A
T
E
R

C
O
N
T
E
N
T

Cr
ac
kM
in
im
um

to
ta
lw

at
er

fo
r
co
mp
le
te

ba
si
n

co
ve
ra
ge

«
"
b

squ
are

so
fd

iff
ere

nce
sb

etw
een

rec
ord

ed
and

SY
NT
HE
SI
ZE
D

DA
IL
Y

ST
RE
AM
FL
OW
S

SU
M
OF

SQ
UA
RE
D
PE
AK

DI
FF
ER
EN
CE
S

ST
OR
M
RU
NO
FF

RO
UT
ED

DO
WN

CH
AN
NE
LS

o



.

S
R
X

—

S
S
E
R
A

C
F
S

S
S
E
R
A
V

C
F
S

S
S
E
R
R

C
F
S

S
S
E
R
R
V

C
F
S

S
S
E
S
F

C
F
S

S
S
Q
M

-

S
S
Q
P
K
D

-

S
S
R

C
F
S

S
S
R
T

-

S
S
S
Q
M

-

S
T
M
D

-

S
U
B
W
F

•
-

s
u
z
c

-

S
W
S
M
D

-

T
A
N
S
M

I
N

T
B
R
D

-

T
D
F
P
1
2

-

T
D
F
P
2
4
-

-

••-
•••

•
•
•
•
•
-

•
••

.
.:

-
.

C
U
R
R
E
N
T

S
T
O
R
A
G
E
R
O
U
T
I
N
G

I
N
D
E
X

AC
CU
MU
LA
TE
D
AB
SO
LU
TS

DI
FF
ER
EN
CE
S
BE
TW
EE
N
RE
CO
RD
ED

AN
D

S
Y
N
T
H
E
S
I
Z
E
D
F
L
O
W
S
O
V
E
R

I
N
T
E
R
V
A
L
S

OV
ER
AL
L
AV
ER
AG
E
AB
SO
LU
TE

DI
FF
ER
EN
CE

BE
TW
EE
N
RE
CO
RD
ED

AN
D

S
Y
N
T
H
E
S
I
Z
E
D

F
L
O
W
S

AC
CU
MU
LA
TE
D

DI
FF
ER
EN
CE
S
BE
TW
EE
N
RE
CO
RD
ED

AN
D

SY
NT
HE
SI
ZE
D

F
L
O
W
S

O
V
E
R

I
N
T
E
R
V
A
L
S

OV
ER
AL
L
AV
ER
AG
E

DI
FF
ER
EN
CE

BE
TW
EE
N
RE
CO
RD
ED

AN
D
SY
NT
HE
SI
ZE
D

F
L
O
W
S

AC
CU
MU
LA
TE
D

ST
AN
DA
RD

ER
RO
R

OF
SY
NT
HE
SI
ZE
D

FL
OW

OV
ER

I
N
T
E
R
V
A
L
S

SU
M

OF
TH
E
SQ
UA
RE
S

OF
TH
E

MO
NT
HL
Y

FL
OW

DE
VI
AT
IO
NS

S
M
A
L
L
E
S
T

V
A
L
U
E

O
F

S
Q
P
X
D

SY
NT
HE
SI
ZE
D
ST
OR
M
RU
NO
FF

(N
OT

CH
AN
NE
L
RO
UT
ED
)

SQ
UA
RE

RO
OT

OF
OV
ER
LA
ND

FL
OW

SU
RF
AC
E

SL
OP
E

C
U
R
R
E
N
T

S
M
A
L
L
E
S
T
E
S
T
I
M
A
T
E

OF
S
S
Q
M

S
N
O
W
T
O
T
A
L
M
O
I
S
T
U
R
E
D
E
N
S
I
T
Y

SU
BS
UR
FA
CE

WA
TE
R

FL
OW

CU
T

OF
TH
E
BA
SI
N

SE
AS
ON
AL

UP
PE
R

ZO
NE

ST
OR
AG
E

CA
PA
CI
TY

FA
CT
OR

S
U
M

OF
WE
T

S
U
M
M
E
R

MO
NT
H

D
E
V
I
A
T
I
O
N
S

TO
TA
L
AC
CU
MU
LA
TE
D
NE
GA
TI
VE

SN
OW
ME
LT

(S
NO
W

CH
IL
LI
NG
)

T
O
T
A
L
B
A
S
E
F
L
O
W
R
E
C
E
S
S
I
O
N

D
A
Y
S

TI
ME

OF
DA
IL
Y

FL
OO
D
PE
AK
,

12
-H
OU
R
CL
OC
K

TI
ME

OF
DA
IL
Y

FL
OO
D
PE
AK
,

24
-H
OU
R
CL
OC
K

H



n
m

w
&

K
H

tn
Q

m
w

.y
-'

*
->

-»
.
m

m
u

m

T
D

S
F

C
F

S

T
E

H
D

E
G

F

T
F

C
F

3
C

F
S

T
F

M
A

X
C

F
S

T
F

M
R

T
C

F
S

T
F

S
R

X
-

T
F

X
C

F
S

T
H

G
R

IN
/H

R

T
H

S
F

C
F

S

T
IR

D
-

T
I
T

L
E

-

T
M

B
F

IN

T
M

F
S

IL
IN

T
M

IF
I
N

T
M

N
E

T
IN

T
M

O
F

I
N

T
M

P
E

T
I
N

T
M

P
R

E
C

IN

T
M

R
P

M
I
N

T
M

R
T

F
S

F
D

T
M

S
E

IN

T
M

S
N

E
IN

T
M

S
T

F
S

F
D

tm
rn

m
rn

m
rn

n
»

m
in

i—
i

m
ii

m
ii

.,
»-

'li
*W

,n
I

i|
i»

li
m

m
-.

W
M

M
M

tw
n

,.
:,

..
„

.*
-.

.!
.*

*
...

.'
.»

W
»

..
.

.
„

y.
.,.

T
O

T
A

L
D

A
IL

Y
S

T
R

E
A

M
F

L
O

W

T
E

M
P

E
R

A
T

U
R

E
E

S
T

IM
A

T
E

D
FO

R
H

O
U

R

C
U

R
R

E
N

T
T

O
T

A
L

F
L

O
W

M
A

X
IM

U
M

T
O

T
A

L
FL

O
W

D
U

R
IN

G
C

U
R

R
E

N
T

D
A

Y

T
O

T
A

L
ST

R
E

A
M

FL
O

W
A

T
M

A
X

IM
U

M
ST

R
E

A
M

R
O

U
T

IN
G

T
IM

E

T
R

IA
L

V
A

L
U

E
O

F
F

S
R

X

T
O

T
A

L
S

T
R

E
A

M
F

L
O

W
IN

D
E

X

T
O

T
A

L
H

O
U

R
L

Y
G

R
O

S
S

R
U

N
O

F
F

T
O

T
A

L
H

O
U

R
L

Y
S

T
R

E
A

M
F

L
O

W

T
O

T
A

L
IN

T
L

..
..

F
L

O
W

R
E

C
E

S
S

IO
N

D
A

Y
S

T
IT

L
E

O
F

C
U

R
R

E
N

T
S

T
A

T
IO

N
Y

E
A

R

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
B

A
S

E
FL

O
W

,

T
O

T
A

L
S

O
F

M
O

N
TH

LY
FO

R
E

ST
SN

O
W

IN
T

E
R

C
E

P
T

IO
N

L
O

S
S

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
IN

T
E

R
F

L
O

W

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
N

E
T

E
V

A
P

O
T

R
A

N
S

P
IR

A
T

IO
N

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
O

V
E

R
L

A
N

D
FL

O
W

T
O

T
A

L
S

O
F

M
O

N
TH

LY
P

O
T

E
N

T
IA

L
E

V
A

P
O

T
R

A
N

S
P

IR
A

T
IO

N

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
P

R
E

C
IP

IT
A

T
IO

N

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
R

A
IN

P
L

U
S

M
E

L
T

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
R

E
C

O
R

D
E

D
T

O
T

A
L

FL
O

W

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
ST

R
E

A
M

E
V

A
P

O
R

A
T

IO
N

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
SN

O
W

E
V

A
P

O
R

A
T

IO
N

T
O

T
A

L
S

O
F

M
O

N
T

H
L

Y
S

Y
N

T
H

E
S

IZ
E

D
T

O
T

A
L

FL
O

W

r
o



.
•
•
•
.
-
.

•
•

.
I

•-
,•

•.
-

...
,:

-.
-.

,-
.•

.
•

••
••

•

T
M

iS
T

F
I

T
M

T
F

C
Y

T
M

T
F

W
Y

T
O

F
R

T
P

L
R

T
it

ri
Jb

T
R

H
V

T
R

IP
'

T
S

H
V

T
S

R
X

T
2

0
0

F
H

T
2

0
P

R
H

U
H

F
A

U
R

H
F

U
Z

C

U
Z

IN
F

X

U
Z

IN
L

Z

U
Z

R
X

U
Z

S

V
D

C
Y

V
D

M
D

V
IN

T
C

R

V
IN

T
M

R

V
W

IN

I
N S
F

D

S
F

D

I
N

IN
/H

R

I
N I
N IN IN I
N

'

IN
/H

R

I
N I
N

IN
/H

R

S
F

D

*w
w

#f
j-

.^
ii

m
iM

i
ft

ni
tm

•
•r

--
m

m
m

?&
'$

m
*-

'

TO
TA

LS
OF

MO
NT

HL
Y

SY
NT

HE
SI

ZE
D

TO
TA

L
FL

OW
IN

IN
CH

ES
TO

TA
LS

OF
MO

NT
HL

Y
TO

TA
L

FL
OW

BY
CA

LE
ND

AR
YE

AR
TO

TA
LS

OF
MO

NT
HL

Y
TO

TA
L

FL
OW

BY
W

AT
ER

YE
AR

CU
RR

EN
T

TO
TA

L
OV

ER
LA

ND
FL

OW
RU

NO
FF

TO
TA

L
TO

PE
R

V
IO

U
S

R
O

D
R

A
TI

O
CU

RR
EN

T
TI

M
E

RO
UT

ED
HY

DR
OG

RA
PH

FL
OW

TO
TA

L
RE

CO
RD

ED
HY

DR
OG

RA
PH

VO
LU

M
E

CO
UN

TE
R

SP
EC

IF
Y

IN
G

PR
OG

RA
M

PO
RT

IO
N

S
TO

TA
L

SY
N

TH
ES

IZ
ED

HY
DR

OG
RA

PH
VO

LU
M

E
AR

RA
Y

OF
TR

IA
L

ST
OR

AG
E

RO
UT

IN
G

IN
D

IC
ES

TO
P

20
VA

LU
ES

DU
RI

NG
TH

E
YE

AR
OP

HO
UR

LY
OV

ER
LA

ND
FL

OW
TO

P
20

VA
LU

ES
DU

RI
NG

TH
E

YE
AR

OF
HO

UR
LY

PR
EC

IP
IT

AT
IO

N
UN

RO
UT

ED
H

Y
D

RO
G

RA
PH

FL
OW

AR
RA

Y
CU

RR
EN

T
UN

RO
UT

ED
HY

DR
OG

RA
PH

FL
OW

U
PP

ER
ZO

N
E

ST
O

R
A

G
E

C
A

PA
C

IT
Y

U
PP

ER
ZO

N
E

IN
FI

L
T

R
A

T
IO

N
IN

D
EX

CU
RR

EN
T

UP
PE

R
ZO

NE
IN

FI
LT

RA
TI

O
N

TO
LO

W
ER

ZO
NE

U
PP

ER
ZO

NE
M

O
IS

TU
RE

RE
TE

N
TI

O
N

IN
D

EX
C

U
R

R
EN

T
U

PP
E

R
ZO

N
E

ST
O

R
A

G
E

V
A

LU
E

D
A

TE
D

BY
C

A
LE

N
D

A
R

DA
Y

V
A

LU
E

D
A

TE
D

BY
M

O
N

TH
DA

Y
VE

GE
TA

TI
VE

IN
TE

RC
EP

TI
ON

-
CU

RR
EN

T
RA

TE
PE

R
PE

RI
OD

V
EG

ET
A

TI
V

E
IN

TE
RC

EP
TI

O
N

-
M

AX
IM

UM
RA

TE
VO

LU
M

E
OF

AN
IN

CH
OF

RU
NO

FF
FR

OM
W

AT
ER

SH
ED



.
.

-m
*

«
~

.<
~

m
»

-'
•*

r*
M

»
M

*
m

i»
m

m
m

m
*

n
tu

ii
n

w
ii

m
ii

i
rn

im
n

w
,.

W
A

P
V

—

W
C

F
S

C
F

S

W
E

IF
S

I
N

W
F

D
X

-

W
I

IN

W
S

B
IT

-

W
S

G
-

W
S

G
2

-

W
S

M
-

W
T

4
A

M
D

E
G

F

W
T

4
-P

M
D

E
G

F

X
D

N
F

S
-

X
E

L
R

-

X
M

P
F

T
-

Y
E

A
R

-

Y
R

1
-

Y
R

2
-

Y
T

IT
L

E
-

•HU
M.,

.
M

ia
.
,w

.»
„

,
v

.,,.
!

>„
,

!••
•

ji„
.„»

•
v.

w
»«

T
»>

.»
li

w
..i

lw
«w

»
,n

,
m

—
li

m
N

xW
*

.
i

g
u

n

W
EI

G
H

TE
D

A
V

ER
A

G
E

PA
RA

M
ET

ER
V

A
LU

E
W

AT
ER

SH
ED

CF
S

EQ
UA

LL
IN

G
ON

E
IN

CH
PE

R
HO

UR
W

AT
ER

EN
TE

R
IN

G
IN

TE
RF

LO
W

ST
O

RA
G

E
W

IN
TE

R
FL

O
W

D
E

V
IA

T
IO

N
IN

D
EX

W
A

TE
R

IN
F

IL
T

R
A

T
IO

N
W

AT
ER

SH
ED

BI
T

FO
R

RE
ST

RU
CT

UR
IN

G
TI

M
E-

AR
EA

HI
ST

OG
RA

M
W

EI
GH

TI
NG

FA
CT

OR
FO

R
ST

OR
AG

E
RA

IN
GA

GE
SE

CO
ND

W
EI

GH
TI

NG
FA

CT
OR

FO
R

ST
OR

AG
E

RA
IN

GA
GE

NU
M

BE
R

O
F

W
ET

SU
M

M
ER

M
ON

TH
S

AV
ER

AG
E

4
A

.M
.

TE
M

PE
RA

TU
RE

OV
ER

W
AT

ER
SH

ED
AV

ER
AG

E
4-

P.
M

.
TE

M
PE

RA
TU

RE
OV

ER
W

AT
ER

SH
ED

IN
DE

X
D

EN
SI

TY
OF

N
EW

-F
A

LL
EN

,S
N

O
W

RA
IN

IN
DE

X
FO

R
ES

TI
M

AT
IN

G
LA

PS
E

RA
TE

0.
0=

D
RY

,4
.0

=R
AI

N
IN

DE
X

OF
M

ON
TH

LY
PR

ED
OM

IN
AT

E
FL

OW
TY

PE
LA

ST
TW

O
D

IG
IT

S
O

F
CU

RR
EN

T
YE

AR
LA

S^
TW

O
DI

GI
TS

OF
FI

RS
T

CA
LE

ND
AR

YE
AR

IN
WA

TE
R

YE
AR

LA
ST

TW
O

DI
GI

TS
OF

SE
CO

ND
CA

LE
ND

AR
YE

AR
IN

WA
TE

R
YE

AR
Y

E
A

R
T

IT
L

E

£̂•



APPENDIX B

Computer Program

I;

i
t

1

I



I

;

nnnnnnnn

ft
fl
it
ft

a*
vjDOOHOWl-^WNr-'

OOT3
t>•>m
—|—|>-o
>>r-70

o

2O
HCO
m»-<

oo
m>
73r~

mm
oo
s;o
<-<

>-<73

TlX
7373

O~
*73

or*
aoo
OOX

OTl
73H

O

•f>

mil
c>

o
-nT3
73X

O-
.»73
•—«I/O

TlC3
73O

r*•+
*.C/)

i-io

-n3:
wWC^io

o

a

2

vjiuirvto
sDOO73

>
H
m

<&v0r-
OOM
••«•JO
l—.k*X
MINJ"
OO(~
•««•fS|
^^oo

»—>—•r~
«••*fvi

oocn73

K)WI
HH0O

K>r>js

hor\>2
j>^273
u>oj73m
•«••o**
rvjro-X
-j-J*s^
ojoj73r-

^.'2*•

L>J0O73
o2a

-^-<
U>X
OJX)

4>H

<

a

CO

O
70

H
N)X!
--<
-<«•
rnm

>x
x>oo

-O

<O
73-

HX
•*a

-<c
7373

c-_,-HH7Jrnmc/0^:

•nwowoctpwzz
J>2TlTl-<NTlOHW

fl
it

•}(•

%•

ic

if
•:'r

•~-m
,Q^.t—'f\JU>
>0HNi>H
v^ro—

^—.O2-o—.-i
x—wo
-WC2

a-o
|\JO*-»CD

<

»-rom

^_>rnO-•
wr-oHH3:rna^'-'

rMornH^o
ooj:h--
*->.(/I—•C*>->

(\)Mooo

f—-h-hrnh-<
rnm——<—
^*-^>—»(\)sD

[\jmNOvD
O[\>—<——

73

X

m

—{00
2rnm
33"30"0
-n>n

nOH

i—r\3

M—•

-H

•HJ^
r\3&

..*o
a73

no73H
I£7300»-
wi/irun

J\j<~»Tl11*-*\7>
r\jro>-*oo-—u>»—
««,-^[\J—*u>o•*
^«•«—MOO

-.N>O—O
H0o—*—*•7s
gPITl**"*"^
T*73^O3
71733TlO75^
>——.'733l/iO*—

6urN->r(/-uw
q3;_r\)*~*M"^3N
^^.^—ui</»*******-*
j-»_jfv)~*—'--»0-J0J•*
^^r\j•HC*0*
f>1>—-00r^0L>O•*"",.-

•«ms—
»—,1-w*

-h00rn••
.»«.7J•55-

•3-Hj:Tl0
t—Hi

%;^_*~>0mmO"~-:f

H73TlK<-<.<a73v0-51-

N-^#^rs)—00r~x0-X-

OTlf-***^*M»*w<M7J*—""

XI*^f\J••(\>>CO*<«>«^w

7"'
~r-(sj•*00"•***0a4»-

t,
^-Ol~*C^0^0•«•

M-—1m2K>f>•^1—*-"r

K^"<73m——ros:•»

-1'2«-*a«•
«*4>-*•fi-

^,
"<rnroi.—OJ*

00Hrv)-<<•c>
-> m*—•,fc**—0

»-.f->-•»—***•«•

t~>ror\>
••

isj—«—*
*-»-j«*

-*

-^-.--7-s3:2:3:3::•:2:3:3332^
>p»>

0000ccoo
OOOOO
7—•r.

00-4CT-'mfi-t>U>N>

9<i

2:71 -7~Z.~?L
000000 OO

ooooO000oao
»—0000000

.

wrs^pr--•—••

m

J3z
>H
00C
mr>
a7:

-<

a

00

20.

TlX
nrn

73O

0
JV

2clO
t>O

•Hril

rnr~
pa
00

0mm,

T<

mm

775

0">

I)n

O2
n
r~O
COTl

i»~»c_

m

fo

s>

-J

o

3;3:
>>
»—<I—HI

22:
oo
oo
oo

noooooooooo

Kjn.{NWiv>r~

—O

rn6

73^:
a—•
j>-H
-<X

00—i

C!X
ccm

A3

a^
c2
H7J
—C
2~H
m

a

x3>
>-H
OOJ>

C33Tl

ma
rn73

a7J
>-hm

H

»-.O

o0
2;:<
>3
r—rn

2
O-H
7)

H00
1—i—i

a>
n-H

m

Oj£
am
o^
rn-H

00

73

73CJJ

•—'rn

2m

>

a
a

a>
2*~4

i>2
r

73

o73
ao
2o
-H73

73>
O3
r*•

>
to

>

O
o
m

o

O>H
COG
•ha"
«m-1

am
473

>

rn

H
-r-

m

73

73
,—1

o

>

7^

m

CJ

c

3:

Lml
c
-H

>

-<

i~<

z
-H

rn

73

Tl

m

73

73
rn

o
rn

O35H
73>*-*•
f-j_|•-«

73mtn
>73
HCO7J

>mx?3
ma

cao
002ra
C3>
73-HO3:
73xo
OrnriH
Cr"00
—4S—I•

hhCT3CO
2-573>
m73co

ojom
xooa
>o73
03»s,>a

4>32
C7O
mch
macx
Z-.'>om

G1H
£—»»—»*—•?"C
-£-atirn
>>^-H2
-31—OH
O>c
rnOHO
OG>-h7n

3O•<
,..,"V32
2C00<
h-nrn
anix73

73J>0-3

o••<*—'
gmg
2
<

rn
5»

a

H
>—«

O
2

J>

r~

73

m

>

a

00

H
J>

H
m

2
m

2

03

ma
mm

2

j>rn

o
m00

-H

>>

OO

00

-H
f»

-H

m

O

co

m

r
a

a

CJ

H

a

&

•ft

-ft

if
•ft

•ft
•?'*
ft

ft

•ft

ft
•ft
ft-

*
-ft

ft

ft

«•
ft

-ft
ft
ft
.>}.

ft
ft
ft
•li

ft

ft

ft
-li

ft
ft



c c c

P
E

A
D

IN
N

U
M

BE
R

O
F

YE
AR

S
OF

IN
PU

I
D

AT
A

RE
Q

U
IR

ED

R
E

A
O

(5
,2

0
5

0
)N

O
Y

R
2

0
5

0
F

O
R

M
A

T
(1

2
)

1
0

0
C

O
N

T
IN

U
E

m
o

w
n

*
*

'•••
".'

>
w

.'
-
-
.w

H
B

tf
t'

-
«

«
S

»
w

>
.:

^,
?

«
(i

(i
tt

a
«

*
w

:,
»

..
-.

I
D
A
H
0
0
0
1

I
O
A
H
0
0
0
2

M
A
I
N
0
0
1
9

C C c

C
O
N
T
R
O
L

O
P
T
I
O
N
S

(B
AL
AN
CE

OF
DA
TA

VA
RI
ES

WI
TH

SP
EC
IF
IE
D

OP
TI
ON
S)

1
0
1

2
0
0
0

9
9
7

9
9
8

9
9

9
9
9

D
O

1
0
1

K
P
D
=
l
?
i
4

RE
AD
l5
t2
O0
0)

CO
NO
PT
IK
RO
)

F
O
R
M
A
T
(
1
2
)

W
R
I
T
E
(
6
,
9
9
7
)

F
O
R
M
A
T
(
•
1
'
)

FO
RM
AL
U^
Ux
.
•C
ON
TR
OL

OP
TI
ON

CO
DE

TA
BL
E'
)

D
O

9
9

J
=
1
.
1
4

W
R
I
T
E
1
6
.
9
9
9
)

C
O
N
O
P
T
(
J
)
t
J

FG
RM
AT
(/
50
X,
«*

ft
12
,
•
*
OP
TI
ON

«,
I2
.

-
J

D
O

1
0
2

K
I
A

=
1
»
9
9

S
A
T
R
I
(
K
I
A
)

=
0
,
0

C
T
R
I
t
K
I
A
)
=
0
.
0

B
T
R
I
I
K
I
A
)

=
0
.
0

U
H
F
A
(
K
I
A
)
=
0
.
0

R
E
A
D
1
5
,
2
0
0
1
)

N
C
T
R
I

RE
AD
t5
!i
o0
2)

CC
TR
II
KR
Ol
.K
RO
-l
.N
CT
RI
l

F
0
R
M
A
T
C
1
0
F
T
-
5
)

IF
C

C
0N

0P
H

7)
.N

E.
1)

^
TO

11
0

R
EA

O
(5

,2
00

3)
IF

IR
R

(K
R

D
),K

R
D

=1
,1

5)
13

FO
R

M
A

T
C

1
5

F
5

.3
)

RE
AD

IN
RA
DI
AT
IC
N

IN
CI
DE
NC
E

OV
ER

CA
LE
ND
AR

YE
AR

RE
AD
l5
,2
00
4H
RI
CY
(K
RD
),
KR
D*
lf
37
>

1
0
2

2
0
0
1

"
2
0
0
2

C c c

2
0
0
4

F
O
R
M
A
T
(
1
OF
5.
3)

I
D
A
H
0
0
0
3

I
D
A
H
0
0
0
4

I
D
A
H
0
0
0
5

I
D
A
H
0
0
0
6

I
D
A
H
0
0
0
7

I
D
A
H
0
0
0
8

M
A
I
N
0
0
2
2

M
A
t
N
O
0
2
3

H
A
I
N
0
0
2
A

M
A
I
N
0
0
2
5

M
A
I
N
0
0
2
6

M
A
I
N
0
0
3
0

M
A
I
N
0
0
3
.
1

M
A
I
N
0
0
3
3

-
O



w
^«

^<
n

»
»

M
N

ii
^,

..
~

«
»

i.
>

»
w

«
i»

i«
w

^
m

in
i

lim
n

••
•

.
'

n
w

in
n

m
m

m
M

.»
««

•
m

.w
»

w
«

.A
J
.,

»
«

-n
..

i—
.»

.W
M

i)
i»

to
.

a
..

i
i
—

M
i
m

n
a

li
M

m
m

m
v»

..*
**

**
m

tm
*.

--
.

RE
AD

IN
DA

TE
D

PO
TE

NT
IA

L
SN

OW
EV

AP
OR

AT
IO

N
DA

TA
OV

ER
WA

TE
R

YE
AR

.
R

E
A

D
(5

,2
0

05
)(

D
PS

E(
K

R
D

)
,K

R
D

-2
74

,3
60

,1
0)

M
A

IN
0

0
3

5

2
0

0
5

F
0

R
M

A
T

(9
F

7
.5

)
•

M
A

IN
0

0
3

7
R

E
A

D
(5

,2
00

6)
(D

P
S

E
(K

R
D

),
K

R
0=

1,
27

3.
10

I
2

0
0

6
F

C
R

M
A

T
Q

0
F

7
.5

)
M

A
IN

00
39

D
O

1
0

9
ID

A
Y

2
=

1
,

9
M

A
IN

0
0

4
0

DO
1C

8
IO

A
Y

l
=

2
7

4
,3

6
0

,1
0

M
A

IN
C

04
1

D
A

Y
=

ID
A

Y
1

+
ID

A
Y

2
M

A
IN

C
Q

42
10

8
D

PS
E

(D
A

Y
)

=
D

P
S

tU
C

A
Y

l)
M

A
IN

00
43

DO
1

0
9

ID
A

Y
1

=
1

,2
7

3
,1

0
M

A
IN

Q
04

4*
D

A
Y

=
IC

A
Y

1
+

ID
A

Y
2

M
A

IN
0

0
4

5
IF

ID
A

Y
.G

T
.

2
7

3
)

GO
TO

1
0

9
M

A
IN

00
46

D
P

S
E

(D
A

Y
)

=
D

PS
E

l
IO

A
Y

l)
M

A
IN

00
47

1
0

9
C

O
N

T
IN

U
E

M
A

IN
0

0
4

3
D

P
S

E
(3

6
6

)
=

D
P

S
E

C
59

)
M

A
IN

O
O

',9
D

P
S

E
(3

6
5

)
=

D
P

S
E

1
3

6
3

)
M

A
IN

00
50

D
P

S
E

(3
6

4
)

-
D

P
S

E
(3

6
3

)
C C

RE
AD

IN
SN

OW
M

EL
T

PA
R

A
M

ET
ER

S.
C

RE
AD

(5
,20

07
)3

DU
FS

M
,SP

3F
LW

,SP
TW

CC
,SP

M
,E

LD
IF

,X
DN

FS
,FF

OR
,FF

SI
2

0
0

7
F

O
R

M
A

T
C

8F
10

.0
)

R
E

A
D

(5
,3

0
07

)M
R

N
SM

,D
SM

G
H

,P
X

C
SA

3
0

0
7

F
O

R
M

A
T

(3
F

1
0

.7
)

1
1

0
R

E
A

D
(5

,2
0

0
8

)
PM

PF
2

0
0

8
F

O
R

M
A

T
(F

IO
.O

)

C
RE

A
D

IN
W

A
TE

RS
H

ED
PA

R
A

M
ET

ER
S-

R
E

A
D

(5
,2

00
9)

R
G

PM
B

,A
R

EA
,F

IM
P,

FW
TR

2
0

0
9

F
O

R
M

A
T

(4
F

1
0

.4
)

C C
RE

AD
IN

SO
IL

M
O

IS
TU

RE
PA

RA
M

ET
ER

S.

C
RE

AD
(5

,20
10

)
VI

NT
M

R.
BU

ZC
SU

ZC
,LZ

C,
ET

LF
,SU

BW
F,G

W
ET

F,S
IA

C,
BM

IR
,B

IV
F

2
0

1
0

F
O

R
M

A
T

C
1

0
F

8
.6

)
O



. .^us^SM^^^-i^^s

o o
o o

o o
o o

CO. O

C> CT
O O
O O

~ ^•^ror>0«-,tNlr0
Sooooooooo^
^-^"'^^^ooooooo

rf..„ A— *-- * — . • J fc^J •—" *-'

>t IT\

o o
-y rr

80

o o

< < < 5

r~i (M ro vj- in vO r-
m

CO CT-

co co

O •-*
o 0>

cc co CD co cc
o

o

<r

o o O O o o

o o

2 2
•—I i—• <

o o o
o o o
2 2 Z
*—t »—( »—i

< < <
Z£ SL 2

o o o
2 2

< <
21 2

o o

1—1 >—1

< <
2 S

o o
"^ 2

2 51

"7 2
_

< <
•5" 5" 2: 2: 21r tt sr

< <£ < «t
23 2T 2~

<X < < <« 5? ££2: 2: 2: 2: 2: 2 2: a- 2.

0: C
1- V-

:<

UL 0
0

I
0mm,

a. r-H

3-Z O
•--< «

Li. O

. o

o c o o

o •
,-t o

II I!

0C

u_

CC t-
H- 2
a: -*
Li- >

I IO
CM

O •
• O

r-< — It
—I

II oc
c o
h- QC K

_J 2
Q D. »-«

G H >

4" IT>

o-

II tu
o_

c£ u_
UJ «—

u_ *-*

c<: on

a. ex.
V- LL

O O

O I!

II •-"
QC

uj (—
5/3 CL

X 2

X
2
Li

re

oc
2
Li-

CC

4.

O

o 000
^ 0 o o o

00 • • • *
- 0000

Cx

UL

CD

L/J

6

o
s

O

OOO
• »

o O H
o II

o

o

I!

-J

000

II II II

II II
II

LL

1—< u~

Q_ CC
CO O

II II l/J
»—«

r£ CO CO
O G G
ex. u_ li
en O O

II II II
II CO

wtO OIL

Of OC ^ u- -i-
U_ Li. UJ J- CC
c o a. ^ g

I!
H- t— UJ

<4
UJ

$ ^ 3 LL To ^> O

SoS*v-oog .
^coSa°°-2

0 11H

o o
X

II

X

LU LU 2 mfi a. <J
Z OL CO Li- CO Q^
37 2_ 2- 2- < <

00

LL

o

— -ft

O I-
<-. -5'r OC

CO ^» eO
U. H* %-

^ c tc -»
_j # co v>
l/) t/> CO u.
11 —1 "v. o
OZJ *

Z u. u. «-«tooz
a. -* *

•w ^— 2_.
^ a: u.
V— CO o
a: co

*-^ 2 u_

20cocouo^t;^.

II II

o eo

II

O

1!

co

- OO 2" tU »- UL U. U- LL
O2U-C0U-LLOO

<r < <r

^^^LS^^C/H-tOCGUJLU



o o o o o
Soooooooooooooooooooooooooo
.__ ^

"» ^r 2 2 2 2 22222222222

r\l

U7

O

z

81

2222222 2 2222222222222-t--^- 2 -2.22^ -----»--'- •*-

co

u,

LL CC O
a: LL •

LL O O
o o

II II •
11 o

*-* X
LL LL h II
CC CxC CL
LL LL UJ 2
O O O CO
CO CO CO <x

o

O
o

or
UJ

o

r*-

ex.

o

O 2
O <
w <*-

LL h-

11

O
* O

o o •
vO • o

c^

II r-H II

u.

II 2
CO

X 2
< <t

CO h-

O f- f-
• e •

OOO

II II II

7C C. G

LU

-J

h~
•—« »-»

O h- •& CC CO
• <r < rvl

O *"* O LCI _J
N N >

II

h-
<X

CM
cm O

•• • O O O O
r-4 O • • • •

OOOO

II II It IIi/j CO co

N2U-

GO-"

II M II

It II

II - —
:c
uj co

2 i^l
_J

2 >
cococo<oru-»—c:cQcccOO

O
sO cm lu r~-
«-< GT. »H
rH r-4

CO

•—« <I <I < <4!
V^ t—< H-rf »—« •—1

W V^ V^ N^ N^

2 LL DC < Ct
LL CO d OC LU
CC LU LU UJ O
O CO CO CO CO

CO

rH

rH

O
d:

2 <r or:
\— LL CO CU O

Q 2

u

00 co co

M 3 U.

2> O -•
>- > > O

r-4 O O CM
CM » • r-4

-00 - o
r—I r—4 •

II It -«
CO || II
2 •"«.♦— II

a. < < < <
o •—< »—•1 •—« •—< <—•
rx y: y ^ ^ < o

11 o x x o *: o
rH LL DC" CM — II

2 rH C CL rH 2" r-
a. 00 u cl
O G C\J CM G Cx. O
OC O I— H- Q LU CC

cr- O

CM

CM

Oi

3~

LU

_J

4- — >
r-4 m

o •—1 *-*

vj- (NJ C>J N

CM LO ir- lo>
II w < —

>- a 2 g
< < CC <
Q LU G LU
CL CC LL 0£

o



D
P
Y
-
3
6
5

I
F
(
M
C
D
(
Y
R
2
,
4
)

*
F
Q

I
F
(
C
O
N
O
P
T
(
1
)
.
E
Q
.
L

2
0
4
0

F
O
R
M
A
T
(
2
1
3
)

N
D
S
D
P

=
0

M
E
D
W
Y
1
5
)

=
5
9

I
F
C
D
P
Y

.
E
Q
.

3
66
)

0
)

O
P
Y

=
3
6
6

R
F
A
0
\
5
,
2
0
4
'
0
)

M
E
D
W
Y
C
5
)

•
3
6
6

C
D
S
D
R
,
N
D
S
D
R

C c c

R
E
A
D

E
V
A
P
O
R
A
T
I
O
N

D
A
T
A

I
F
I
C
Q
N
O
P
U

3)
.N
E.

II
GO

TO
1
2
5

1
2
1

2
0
1
5

1
2
2

2
0
1
6

rE
AD
(5
72
0i
5H
DP
ET
(K
RD
),
KR
D=
27
4,
36
0,
10
)

F
0
R
M
A
T
(
4
X
,
9
F
6
*
4
)

RE
AD
(5
,2
01
6)
(D
PE
T(
KR
0)
tK
RO
«l
t2
T3
»1
01

F
C
R
M
A
T
(
1
0
F
6
.
4
)

D
O

1
2
4

ID
AY
<£

=
1
,
9

DO
12
3

ID
AY
1

=
2
7
4
,
3
6
0
,
1
0

DA
Y~
=

ID
AY
1

«•
ID
AY
2

D
P
E
T
(
D
A
Y
)

=
DP
ET
(I
DA
Y1
)

DC
12
4

ID
AY
i

=
1,
27
3,
10

D
A
Y

=
I
D
A
Y
I

1
2
3

I
F
1
D
A
Y

.
G
T

Q
P
E
T
I
D
A
Y
)

1
2
4

C
O
N
T
I
N
U
E

D
P
E
T
C
3
6
6
)

D
P
E
T
C
3
6
5
)

D
P
E
T
(
3
6
4
)

G
O

T
O

1
2
7

[
F
(
C
O
N
O
P
T
(

D
A
Y

=
2
7
4

R
E
A
D
(
5
,
2
0
1
7
)
D
P
E
T
(
D
A
Y
)

F
O
R
M
A
T
(
F
6
*
4
)

I
F
I
D
A
Y

.E
Q.

27
3)

GO
TO

CA
LL

D
A
Y
N
X
T
I
O
A
Y
,

DP
Y>

G
O

T
O

1
2
6

1
2
5

1
2
6

2
0
1
7

f
I
D
A
Y
2

2
7
3
)

G
O

T
O

1
2
4

D
P
E
T
l
I
D
A
Y
I
)

D
P
E
T
(
5
9
)

D
P
E
T
(
3
6
3
)

D
P
C
-
U
3
6
3
)

3)
.E
Q.

2)
GO

T
O

13
0

1
2
7

R
E
A
D

M
O
N
TH
LY

PA
N

C
O
E
F
F
I
C
I
E
N
T
S

M
A
I
N
0
1
5
4

M
A
I
N
O
1
5
5

M
A
I
N
O
1
5
6

M
A
I
N
0
1
5
7

M
A
I
N
O
1
5
8

K
A
1
N
0
1
5
9

M
A
I
N
Q
1
6
0

M
A
I
N
O
1
6
1

M
A
I
N
O
1
6
6

M
A
I
N
0
1
6
7

M
A
I
N
O
1
6
8

K
A
I
N
O
1
6
9

M
A
I
N
O
1
7
0

M
A
I
N
0
1
7
1

M
A
I
N
O
1
7
2

M
A
I
N
O
1
7
3

m
lN

O
1

7
4

M
A
I
-
N
0
1
7
5

M
A
I
N
O
1
7
6

M
A
I
N
0
1
7
7

M
A
I
N
O
1
7
3

M
A
I
N
O
1
7
9

M
A
I
N
0
1
8
0

M
A
I
N
O
I
B
2

M
A
I
N
O
1
8
3

M
A
I
N
0
1
8
4

0
3

r
o



•f
c
..

,
...

u
m

m
n

i
—

«
•
»

i
n

a
*

•».
<•

•
•i

•
»

m
ti

m
w

m
*

m
#

im
z;

•-
•*

i<
«i

s*
S«

*.
ju

»W
i,

«
"
"
"

W
'.

IW
i^

^H
I^

M
ll

to
lM

M
^W

W
fr

'^
j^

H
W

*
^

-.

12
7

RE
A0

55
,2

01
8H

EP
CM

(M
ON

TH
),M

ON
TH

S,
12

)
20

18
FO

R
M

A
T

(2
X

,1
2F

5.
2)

IF
vE

PA
ET

.N
E

.
0-

0)
GO

TO
13

3
DO

12
9

DA
Y

=
1,

D
PY

™
c
-

-
P

P
A

F
T

+
U

P
F

T
ID

A
Y

)
EP

A
E1

-
EP

A
E;

,
*

,
n,

FP
AE

T
=

o.
7*

E
PA

E
T

IF
(E

PC
M

(6
)

.N
E

.
1

.0
)

EP
A

fc
l

G
O

T
O

1
3

1
R

E
A

D
t5

,2
01

9)
E

PA
E

T
,M

N
R

0
2

0
1

9
F

O
R

M
A

T
C

2F
5.

2)
EM

AF
T

«-
E

P
A

E
T

*(
36

5.
0

+

1
2

'

C C

1
3

0

1
3

1

M
N

R
D

)/
4

0
4

.0

CA
LL

EV
PO

A
Y

(D
PE

T,
EM

A
ET

)

AE
TX

*
24

.0
*E

P
A

E
T

/3
65

.0
A

E
X

96
=

L
2

*
A

E
T

X
A

E
X

90
-

0.
3*

A
E

T
X

SK
Vs

i^
iiS

S
*B

«IC
TP

«-2
.T.

LrS
/LZ

C,
IF

CU
ZC

.L
T

.
0.

25
)

LU
C

*
0.

25
S

G
R

T
*

0
DO

13
2

DA
Y

«
1

,3
6

6
D

O
IW

(D
A

Y
)

=
0

.0
D

R
SF

(D
A

Y
)

=
0

.0
D

R
G

PM
tD

A
Y

)
=

RG
PM

B
D

R
SG

P(
D

A
Y

)
=

0
.0

DC
13

2
HO

UR
=

1
,2

4
D

R
H

P(
D

A
Y

,H
O

U
R

)
-

0
.0

IF
CC

0N
0P

T1
9)

-N
E.

1)
GO

TO
13

5
D

A
Y

=
2

7
4

D
R

S
F

1
3

6
6

)
=

0
.0

RE
AD

DA
IL

Y
RE

CO
RD

ED
ST

RE
AM

FL
OW

DA
TA

.

13
4

R
EA

D
(5

,2
02

0)
0R

SF
(D

A
Y

)
2

0
2

0
F

0
R

M
A

T
(F

7
.0

)
CA

LL
D

A
Y

N
X

TI
O

A
Y

,
DP

Y)

1
3

2

1
3

3

M
A

IN
0

1
8

7
M

A
IN

0
1

8
8

M
A

1
N

0
1

8
9

M
A

I
N

O
1

9
0

M
A

I
N

O
1

9
1

M
A

IN
0

1
9

3

M
A

I
N

O
1

9
4

M
A

IN
0

1
9

5
M

A
I

N
O

1
9

6
M

A
I

N
O

1
9

7
M

A
I

N
O

1
9

8
M

A
IN

0
1

9
9

M
A

IN
0

2
0

0
M

A
1

N
0

2
0

1
M

A
I

N
O

2
0

2
M

A
IN

0
2

0
3

M
A

I
N

O
2

0
4

M
A

IN
0

2
0

5
M

A
I

N
O

2
0

6
M

A
I

N
O

2
0

7
M

A
IN

0
2

0
8

M
A

I
N

O
2

0
9

M
A

IN
0

2
1

0
M

A
1

N
0

2
1

1

M
A

IN
0

2
1

3
0

3
v
m



-"
•-

••
""

••
••

•a
w

^^
...

-,„
w

««
««

«.
»«

.a

IF
(D

A
Y

.N
E

.
2

7
4

)
G

O
T

O
1

3
4

1
3

5
I
F

(
C

O
N

0
P

T
(
1

1
)

.N
E

.
1

)
G

O
T

O
1

3
7

D
A

Y
=

2
7

4

D
D

I
W

(
3

6
6

)
=

0
.
0

1
3

6
R

F
A

D
(5

,2
0

2
1

)D
C

IW
(D

A
Y

)
2

0
2

1
F

C
R

M
A

T
(
F

5
.0

)

C
A

L
L

D
A

Y
N

X
T

(D
A

Y
,

D
P

Y
)

IF
(D

A
Y

.N
E

.
2

7
4

)
G

O
T

O
1

3
6

1
3

7
I
F

(
C

0
N

0
P

T
(
7

)
.E

Q
.

0
)

G
O

T
O

1
3

9

O
A

Y
=

2
7

4

C
R

E
A

D
D

A
IL

Y
M

A
X

.
A

N
D

M
IN

.
T

E
M

P
E

R
A

T
U

R
E

.

C

1
3

8
R

E
A

O
t5

,2
0

2
2

)D
M

X
T

{
D

A
Y

),
D

M
N

T
(D

A
Y

)
2

0
2

2
F

O
R

M
A

T
(2

F
5

.0
)

C
A

L
L

D
A

Y
N

X
T

tD
A

Y
,

D
P

Y
)

I
F

(
•

N
i

2
7

4
)

G
O

T
O

1
3

8

C
R

E
A

D
N

U
M

3
E

R
O

F
S

T
O

R
A

G
E

G
A

G
E

R
A

IN
F

A
L

L
D

A
Y

S
.

C

1
3

9
R

E
A

D
(5

,2
0

2
3

)N
S

G
R

D

2
0

2
3

F
0

R
M

A
T

U
2

)
IF

C
N

S
G

R
D

.E
Q

.
0

)
G

O
T

O
1

4
1

R
E

A
D

(5
,2

0
2

4
)W

S
G

,S
G

R
T

2
0

2
4

F
O

R
M

A
T

(
2

F
5

.0
)

IF
(C

0
N

0
P

T
(8

)
.E

Q
.

1
)

R
E

A
D

(5
,2

0
2

5
)

W
S

G
2

,S
G

R
T

2
,S

G
M

D
2

0
2

5
F

0
R

M
A

T
C

3
F

5
.0

)

D
O

1
4

0
K

R
D

=
1

,N
S

G
R

D

R
E

A
D

(5
,2

0
2

6
)I

S
G

R
D

2
0

2
6

F
O

R
M

A
T

?
1

5
)

1
4

0
R

F
A

D
(5

,2
0

3
0

)
D

R
S

G
P

(I
S

G
R

D
)

2
0

3
0

F
0

R
M

A
T

(
F

5
.0

)

C C
R

E
A

D
R

E
C

O
R

D
IN

G
R

A
IN

G
A

G
E

H
O

U
R

L
Y

T
O

T
A

L
S

C

1
4

1
R

E
A

D
(5

,2
0

2
7

)I
W

B
G

,Y
E

A
R

,M
O

N
T

H
,D

A
T

E
,

O
N

2
0

2
7

F
O

R
M

A
T

*
1

4
,1

2
,
1

2
,1

2
,I

I
)

•
'

«
*

s
~

*
.-

~
..

.,
«

«
..

.

M
A

I
N

O
2

1
4

M
A

IN
0

2
1

5

M
A

I
N

0
2

1
6

M
A

IN
0

2
1

7

M
A

I
N

0
2

1
9

M
A

IN
0

2
2

0

M
A

IN
0

2
2

1

M
A

IN
0

2
2

2

M
A

IN
C

2
2

4

M
A

IN
0

2
2

5

M
A

IN
0

2
2

7

M
A

IN
0

2
3

0

M
A

IN
0

2
3

3

0
0



...
.
._
,,
.

.-
-.
..
..
•,
.

•.
,•
--
•.
.;
••
.
*
*
«
M
W
!

c c c

.•
^.
.;
,.
,,
-.
-.
-t
t*
tf
>y
-*
-

PU
NC
H

NO
NU
MB
ER

AF
TE
R

CN
ON

YE
AR

.E
C

98
CA
RD

IF
CY
EA
R

.G
E.

98
)

GO
TO

14
4

HR
F

s
i
2
*
(
C
N

-
1)

+
1

M/£
lo%

iSi
riU

?H
AT

oS
Rl

.HO
UR-

HRP
.HRL

,
:0

23
FC

R
M

A
T

U
2F

5.
0)

DA
TE

#N
E.

29
)

GO
TO

14
1

IF
(D

PY
.M

E
.

36
6

.O
R

.
M

QN
1M

.m
z.

n
n

i4
3

H
O

U
R

=
H

R
F,

H
R

L
DR

HP
(3

66
;hO

UR
)

-
DR

HP
(60

,H
OU

R)
!4

3
0R

H
P(

60
,H

O
U

R
)

=
0

.0
G

O
T

O
1

4
1

C c c

CA
LC
UL
AT
E

PR
EC
IP
IT
AT
IO
N

WE
IG
HT
IN
G

FA
CT
OR
S

D
A
Y

=
2
7
4

I
F
(
M
S
G
R
D

«
E
Q

P
C
A
Y

«
2
7
4

R
D
P
T

~
0
.
0

E
H
S
G
D

-
S
G
R
T

IF
tS
GR
T

.E
Q.

0)
EH
SG
D
=

24
E
H
S
G
D
F

=
E
H
S
G
D

C
O
N
T
I
N
U
E

D
O

1
5
0

H
O
U
R

=
1

R
D
P
T

•
R
D
P
T

I
F
(
H
O
U
R

.
N
F
.

I
F
(
R
D
P
T

.
L
E
.

I
F
i
S
G
R
T

.
E
Q
.

D
P
G
P
M

(
P
D
A
Y
)

I
F
(
C
O
N
O
P
T
1
3
)

I
F
(
S
G
R
T

.
N
E
.

R
D
P
T

=
0
.
0

G
O

T
O

1
5
0

,q
IF
(D
RS
GP
(D
AY
)

.L
E.

0.
0)

GO
TO

14
9

D
O

14
8

K
H
O
U
R

=
1
,
E
H
S
G
D

1
4
4

1
4
5

1
4
6

1
4
7

0
)

G
O

T
O

1
5
1

2
4

D
R
H
P
I
D
A
Y
,
H
0
U
R
)

E
H
S
G
D
)

G
O

T
O

1
5
0

0
.
0
)

G
O

T
O

1
4
7

"A
.

0)
DP
ET
(P
OA
Y)
=

0.
5*
DP
ET
(P
DA
Y)

0
)

P
D
A
Y

=
D
A
Y

M
A
I
N
0
2
3
5

M
A
I
N
0
2
3
6

M
A
I
N
0
2
3
7

M
A
I
N
0
2
3
8

M
A
I
N
0
2
3
9

M
A
I
N
0
2
4
2

M
A
I
N
O
2
4
3

M
A
I
N
0
2
4
4

M
A
I
N
0
2
4
5'

M
A
I
N
O
2
4
6

M
A
I
N
0
2
4
7

M
A
I
N
0
2
4
8

M
A
I
N
O
2
4
9

M
A
I
N
0
2
5
0

M
A
I
N
0
2
5
1

M
A
I
N
0
2
5
2

M
A
I
N
O
2
5
3

M
A
I
N
0
2
5
4

M
A
1
N
0
2
5
5

M
A
I
N
O
2
5
6

M
A
I
N
0
2
5
7

M
A
I
N
0
2
5
8

M
A
I
N
O
?
.
5
9

M
A
I
N
0
2
6
0

M
A
I
N
0
2
6
1

M
A
I
N
O
2
6
2

M
A
I
N
0
2
6
3

M
A
I
N
0
2
6
4

M
A
I
N
O
2
6
5

M
A
I
M
O
2
6
6

M
A
I
N
O
2
6
7

0
3

V
J
1



•
•
•
:
•
•
•
•

•
•

•
•

••

1
4

8

1
4

9

1
5

0

1
5

1

OR
HP
(D
AY
,K
H0
UR
>
=

(W
SG
*D
RS
GP
«0
AY
)l
/E
HS
GD
F

IF
CS
GR
T

.N
E.

0)
PD
AY

=
DA
Y

C
O
N
T
I
N
U
E

CA
LL

DA
YN
XT
ID
AY
,D
PY
)

rF
\D
AY

.E
Q.

27
4)

GO
TO

15
1

IF
(C
0N
CP
T(
8)

.E
Q.

0)
GO

IF
(D
AY

.N
E.

SG
MD
)

GO
TO

W
S
G

=
W
S
G
2

S
G
R
T

=
S
G
R
T
2

G
O

T
O

1
4
5

M
O
N
T
H

=
1

M
D
A
Y
=
2
7
3

A
M
R
P
M
=
0
.
0

A
M
P
R
E
C

=
0
.
0

A
M
3
F

=
0
.
0

A
M
S
E

=
0
.
0

A
M
S
T
F

=
0
.
0

A
M
R
T
F
=
0
.
0

W
R

IT
E

(6
,3

)
(T

IT
L

E
(K

T
A

),
3

FO
R

M
A

TU
H

1,
10

X
,2

0A
4)

W
PI

TE
16

,4
)

IY
TI

TL
EI

K
TA

),
F0

RM
A

T1
1H

,2
0A

4,
2X

,
W

R
IT

E
(6

,5
i

FO
RM
AT
!

•
OC
TC
Bt
R

)

1
4

6 K
TA

=
1

,2
0

).

KT
A

*
1.

20
1t

Y
R

l»
Y

R
2

WA
TE
R

YE
AR

19
',
12
,'
-

tI
Z'

C c c

4 R
E
G
I
N

D
A
Y

L
O
O
P

1
5

2
PF

TF
==

EP
CM

(M
ON

TH
)*D

PE
T(D

AY
)

P
E

T
U

*
P

F
T

T
FM

A
X

=
0

.0

EV
AP

OT
RA

NS
PIR

AT
IO

N
AD

JU
ST

ME
NT

S

IFI
C0

N0
PT

C7
1

-N
|-

",
S%

T°
Lt

!34
0.0

1
PET

-
IF(

DM
XT

(D
AY

)
-

*-
°*

*L
°£

1
FF

OR
*P

ET
IF

(S
PT

W
.G

T
.

SP
TW

CC
)

PE
T

C c c
0
.
0

«
*

#
m

P
W

tm
-.

--
-

•-•
«4

*%
*-'

.••
•*•

•••
*

-

M
A
I
N
0
2
6
8

M
A
I
N
0
2
6
9

M
A
I
N
0
2
7
0

M
A
I
N
O
2
7
1

M
A
I
N
0
2
7
2

M
A
I
N
0
2
7
3

M
A
I
N
0
2
7
4

M
A
1
N
0
2
7
5

M
A
I
N
0
2
7
6

M
A
I
N
0
2
7
7

M
A
I
N
0
2
7
8

M
A
I
N
0
2
7
9

M
A
I
N
0
2
8
0

M
A
I
N
O
2
8
1

M
A
I
N
0
2
8
2

M
A
I
N
0
2
8
3

M
A
I
N
O
2
8
4

M
A
I
N
0
2
8
5

M
A
I
N
O
2
8
6

M
A
I
N
0
2
8
7

M
A
I
N
0
2
8
8

M
A
I
N
0
2
8
9

M
A
I
N
0
2
9
0

M
A
I
N
0
2
9
2

M
A
I
N
0
2
9
3

M
A
I
N
0
2
9
4

M
A
I
N
0
2
9
5

M
A
I
N
0
2
9
6

M
A
I
N
0
2
9
7

M
A
I
N
0
2
9
8

M
A
I
N
0
2
9
9

M
A
I
N
0
3
0
0

0
3



m
i

.m
n

iw
.1

.-
••

•»
•

n
u

m
m

w
.

.
.
.
,
.
.
l
.
—

.»
.
.
.
.
.

•
;,

"
'
W

r
-

••"
•-

--
M

M
M

M
M

M
*

..
:'

c C C

CA
LC

U
LA

TI
O

N
OF

SN
OW

EV
A

PO
RA

TI
O

N

I
F
t
D
M
N
T
(
D
A
Y
)

.
G
T

S
E

=
D
P
S
E
(
D
A
Y
)

A
M

SN
E

=
A

M
SN

E
+

SE
S
P
T
W

=
S
P
T
W

-
S
E

I
F
(
S
F
M
D

.
G
T
.

0.
0)

S
D
E
P
T
H
=

??
«?
SS
cH
SU
!e
;.
15
»4
.»
MO
.

(0
RH
P(
DA
Y,
H0
UR
>

.H
E.

0.
01

L
PET

U)
.M

«
rr

n
,G

,0
.
S

IS
,0

^
"

=
(
F
W
T
R
*
P
E
T
)
/
1
2
.
0

=
0
.
0

.
H
O
U
R
)

P
R
H

3
2

.0
O

R.
SP

TW
.L

E
.

D
PS

E(
D

A
Y

))
GO

TO
15

3

S
D
E
P
T
H

-
S
E
/
S
F
M
D

1
5
3

.
A
N
D
.

(
P
E
T

.
E
Q

1
5
4

I
F
(
H
O
U
R

I
F
(
H
O
U
R

I
F
(
H
O
U
R

.
E
Q
.

9
)

H
S
E

.
E
Q
.
2
1
)

H
S
E

R
G
P
M
*
D
R
h
P
(
C
A
Y

A
H
P
R
F
C

=
A
M
P
R
E
C

+

C C c C C r

E
N
T
E
R

S
N
O
W
M
E
L
T

S
U
B
R
O
U
T
I
N
E

.-
,-
,*

-n
it

f
A
M

cN
CM
EL
(B
DD
FS
M,
SP
,T
WC
C,
SP
M,
EL
OI
F,
DA
Y,

IF
(C
0N
0P
T(
7)

.E
Q.

1)
CA
LL

SJ
C

L
»
u

,
PX
CS
A,
HO
UR
,

1
SP
BF
LW
,

XD
NF
S,
FF
OR
,F
FS

,M
RN
SM
,0
^

1
5
5

A
M
R
P
M

=
A
M
R
P
H

+
P
R
H

1
5
6

T
O
F
R

=
0
.
0

A
R
H
F

=
0
.
0

15
MI
NU
TE

AC
CO
UN
TI
NG

AN
D

RO
UT
IN
G

LO
OP

D
O

1
8
7

P
R
O

=
1
,
4

P
E
B
I

=
0
.
0

P
P
I

=
0
.
0

O
F
R

=
0
.
0

O
F
R
I
S

=
0
.
0

W
I

=
o
.
o

W
E
I
F
S
=
0
.
0

P
M
E
U
Z
S

=
0
.
0

M
A
I
N
0
3
0
1

M
A
I
N
0
3
0
2

M
A
I
N
O
3
0
3

M
A
I
N
0
3
0
4

M
A
I
N
O
3
0
5

M
A
I
N
O
3
0
6

M
A
I
N
O
3
0
7

.
M
A
I
N
0
2
0
8

M
A
I
N
0
3
0
9

M
A
I
N
O
3
1
0

M
A
I
N
0
3
1
1

M
A
I
N
O
3
1
2

M
A
I
N
0
3
1
3

M
A
I
N
0
3
1
4

M
A
I
N
O
3
1
5

M
A
I
N
0
3
1
6

M
A
I
N
0
3
1
7

M
A
I
N
0
3
1
8

M
A
I
N
0
3
1
9

M
A
I
N
0
3
2
0

M
A
I
N
0
3
2
1

M
A
I
N
O
3
2
2

M
A
I
N
0
3
2
3

M
A
I
N
O
3
2
4

M
A
I
N
O
3
2
5

M
A
I
N
0
3
2
6

M
A
I
N
O
3
2
7

M
A
I
N
0
3
2
8

M
A
I
N
3
3
2
9

M
A
I
N
O
3
3
0

M
A
I
N
0
3
3
1

0
3

I
I

! i \ i



c c c

P
M
E
L
Z
S
=
0
.
0

P
M
E
I
F
S

=
0
.
0

P
M
E
O
F
S
=
0
.
0

P
E
P

=
0
.
2
5
*
P
R
H

[
F
C
C
O
N
O
P
T
(
2
)

-
E
Q
.

1
P
R
H
)

IF
(P
EP

.G
T.

0.
0)

GO
TO

15
7

IF
tO
FU
S

.G
T.

0,
0)

GO
TO

15
9

I
F
(
I
F
S

.G
T.

0.
0)

G
O
T
O

17
0

IF
(N
RT
RI

.G
T.

0)
GO

TO
17
2

T
F
H
F

=
0
.
0

IF
1R
HF
0

-G
T.

0.
0)

GO
TO

18
1

G
O

T
O

1
8
4

RA
IN
FA
LL

UP
PE
R

ZC
NE

IN
TE
RA
CT
IO
N

1)
CA
LL

PR
EP
RD
(R
GP
M,
DR
HP
,D
AY
,H
OU
R,
DP
Y,
PR
O,
PE
P,

1
5

7

1
5

8

IF
(P

E
P

.G
E

.
u

z
s

=
u

z
s

+
V

IN
T

C
R

=
V

IN
T

C
R

P
P

I
=

0
.0

P
E

B
I

=
0

.0
P

M
E

U
Z

S
=

P
E

P
IF

tO
F

U
S

-G
T

.
0

.0
)

G
O

T
O

1
7

0
p

p
i

a
PE

P
-

V
IN

T
C

R
U

ZS
=

U
ZS

+
V

IN
T

C
R

*T
PL

R
V

IN
T

C
R

=
0

.0
L

Z
S

R
=

L
Z

S
/L

Z
C

UZ
C

=
SU

ZC
*A

EX
90

+
B

U
ZC

*E
X

P(
-2

-7
a

IF
(U

ZC
.L

T
.

0.
25

)
UZ

C
=

0
.2

5
UZ

RX
=

?.
0*

A
8S

(U
Z

S/
U

Z
C

-
1

.0
)

♦
FM

R
=

(I
.0

/(
U

O
♦

U
ZR

X
))

»U
ZR

X
IF

(U
ZS

.G
T

.
UZ

C)
FM

R
=

1.
0

"
FM

R
P

E
B

I
=

P
P

I*
F

M
R

PM
EU

ZS
=

PE
P

-
P

E
B

I
U

ZS
=

U
ZS

+
PP

I
-

PE
B

I

V
IN

T
C

R
)

G
O

P
F

P
*

T
P

L
R

-
P

E
P

T
O

1
5

8

G
O

T
O

1
5

9

L
Z
S
R
)

H
-
J
B
'
.
^
f
.

->
•*

••
•

-
:

>•
•>

.•<
*.

*!
•

M
A
I
N
0
3
3
2

M
A
I
N
0
3
3
3

M
A
I
N
0
3
3
4

M
A
I
N
O
3
3
5

M
A
I
N
O
3
3
6

M
A
I
N
0
3
3
7

M
A
I
N
O
3
3
8

M
A
I
N
O
3
3
9

M
A
I
N
O
3
4
0

M
A
I
N
O
3
4
1

M
A
I
N
O
3
4
2

M
A
I
N
O
3
4
3

M
A
I
N
O
3
4
4

M
A
I
N
O
3
4
5

M
A
I
N
0
3
4
6

M
A
I
N
0
3
4
7

M
A
I
N
O
3
4
8

M
A
I
N
O
3
4
9

M
A
I
N
0
3
5
0

M
A
I
N
O
3
5
1

M
A
I
N
0
3
5
2

M
A
I
N
0
3
5
3

M
A
I
M
0
3
5
4

M
A
I
N
0
3
5
5

M
A
I
M
0
3
5
6

M
A
I
N
0
3
5
7

M
A
I
N
0
3
5
8

M
A
I
N
O
3
5
9

M
A
I
N
C
3
6
0

M
A
I
N
0
3
6
1

M
A
I
N
O
3
6
2

M
A
I
N
O
3
6
3

M
A
I
N
0
3
6
4

M
A
I
N
0
3
6
5

0
0

C
O



W
^
.«

W
K

*
N

M
M

*
M

I>
.
,
.
»

.
.
.
.
.
.
:
«

.,
.,

•

C
L

O
W

E
R

Z
O

N
E

A
N

D
G

R
O

U
N

D
W

A
T

E
R

IN
F

IL
T

R
A

T
IO

N

C

1
5
9

L
Z
S
R

=
L
Z
S
/
L
Z
C

E
I
D

=
4
.
0
*
L
Z
S
R

I
F
(
L
Z
S
R

.
L
E
.

1
.
0
)

G
O

T
O

1
6
0

E
I
D

=
4
.
0

+
2
.
0
*
(
L
Z
S
R

-
1
.
0
)

I
F
(
L
Z
S
R

.
L
E
.

2
.
0
)

G
O

T
O

1
6
0

E
I
D

=
6
.
0

W
A
T
E
R

E
N
T
E
R
I
N
G

A
S

I
N
F
L
T
R
A
T
I
O
N
,
I
N
T
E
R
F
L
O
W
,

A
N
D

D
I
R
E
C
T

R
U
N
O
F
F
.

1
6
0

P
E
B
I

«
P
E
B
I

+
O
F
U
S

C
M

IR
=

0
.2

5
*

S
IA

M
#

B
M

IR
/(

2
.0

*
*

E
ID

)

C
IV

M
=

B
IV

F
*

2
.Q

*
*

L
Z

S
R

IF
tC

IV
M

.L
T

.
1

.0
)

C
IV

M
=

1
.0

P
E

A
I

=
P

E
B

I*
P

E
B

I/
t2

.0
*

C
M

IR
*

C
IV

M
)

W
I

=
P

E
B

I*
P

E
B

I/
U

«
0

*
C

M
IR

J
IF

tP
E

B
I

.G
E

.
C

M
IR

)
W

I
=

P
E

B
I

-
Q

.5
*

C
M

IR
IF

tP
E

B
I

.G
E

.
C

M
IR

*
C

IV
M

)
P

E
A

I
=

P
E

3
I

-
0

.5
*

C
M

IR
*

C
IV

M
W

E
IF

S
=

W
I

-
P

E
A

I

I
F
I
P
F
B
I

.
L
E
.

C
F
U
S
)

G
O

T
O

1
6
1

P
M

E
L

Z
S

=
(P

E
B

I
-

W
I)

*
((

P
E

B
I

-
O

F
U

S
)/

P
E

B
I)

P
M
E
I
F
S

=
W
E
I
F
S
*
(
(
P
E
B
I

-
O
F
U
S
)
/
P
E
B
I
)

P
M

E
O

F
S

=
P

E
A

I*
((

P
E

B
I

-
O

F
U

S
)/

P
F

B
I)

1
6
1

C
O
N
T
I
N
U
E

E
Q
U
I
L
I
B
R
I
U
M

S
U
R
F
A
C
E

D
E
T
E
N
T
I
O
N

S
T
O
R
A
G
E
.

I
F
U
P
E
A
I

-
O
F
L
S
)

.
G
T
.

0
.
0
)

G
O

T
O

1
6
2

E
Q
D

=
(
O
F
U
S

+
P
E
A
D
/
2
.
0

G
O

T
O

1
6
3

1
6
2

E
Q
D

=
E
Q
D
F
*
(
(
P
E
A
I

-
0
F
U
S
)
*
*
0
.
6
)

1
6
3

I
F
(
(
O
F
U
S

+
P
E
A
I
)

.
G
T
.

(
2
.
0
*
E
Q
D
)
)

E
Q
D

=
0
.
5
*
(
0
F
U
S

+
P
E
A
I
)

I
F
(
(
O
F
U
S

+
P
E
A
I
)

.
L
E
.

0
.
0
0
1
)

G
O

T
O

1
6
4

O
V
E
R
L
A
N
D

F
L
O
W

F
R
O
M

P
E
R
V
I
O
U
S

S
U
R
F
A
C
E
S
.

••••
•

«
#

*
*

r«
-
M

w
y

••
^

*y
*i

»t
fm

m

M
A
I
N
0
3
6
6

M
A
I
N
0
3
6
7

M
A
I
N
0
3
6
8

M
A
I
N
0
3
6
9

M
A
I
N
O
3
7
0

M
A
I
N
0
3
7
1

M
A
I
N
O
3
7
2

M
A
I
N
0
3
7
3

M
A
I
N
O
3
7
4

M
A
I
N
0
3
7
5

M
A
I
N
0
3
7
6

M
A
I
N
0
3
7
7

M
A
I
N
0
3
7
8

M
A
I
N
O
3
7
9

M
A
I
N
0
3
8
0

M
A
I
N
0
3
8
1

M
A
I
N
0
3
8
2

M
A
I
N
0
3
8
3

M
A
I
N
0
3
8
4

M
A
I
N
O
3
8
5

M
A
I
N
O
3
8
6

l

M
A
I
N
0
3
8
7

M
A
I
N
0
3
8
3

M
A

I
N
O
3
8
9

M
A
I
N
0
3
9
0

M
A
I
N
0
3
9
1

M
A
I
N
0
3
9
2

C
O



.

^f
fl
«r
ft
#l
i«
»«
''
'.
,i
-v
-,
V^
:,
.'
-:
:.

Mt
gj
ff
jl
lJ

,•

OF
R
=
0.
25
*O
FR
F*
((
(O
FU
S
+
PE
AI
)*
0.
5J
**
1.
67
)*
(<
1.
0
+
0.
6*
(<
0F
US

+
1

P
E
A
I
)
/
t
2
.
0
*
E
Q
D
)
)
*
*
3
.
0
)
*
*
1
.
6
7
)

IF
(O
FR

.G
T.

(0
.7
5*
PE
AI
J)

OF
R
=

0.
75
->
PE
AI

C
OV
ER
LA
ND

FL
OW

FR
OM

IM
PE
RV
IO
US

SU
RF
AC
ES
,

r

1
6
4

I
F
C
F
I
M
P

.
E
Q
.

0.
0)

G
O

T
O

16
8

1
6
5

P
E
I
S

=
P
P
I

+
O
F
U
S
I
S

I
F
U
P
E
I
S
-

OF
US
IS
)

.G
T.

0.
0)

GO
TO

16
6

E
Q
D
I
S

=
(
O
F
U
S
I
S

♦
P
E
I
S
)
/
2
.
0

&
s?

!0
£s

?:
,ps

sk
e:J

t:
ex

ss
si

sU
is

.o
.^
o^
s♦

phi
s.

S!
;T
5!
2*
5.
Si
Ss
;K
i0
0F
S}
J
f
pT
E?
$}
S.
„r
x.
»T
,.
IC
X.
O

♦
0.6

...
1

OF
US
IS

+
PE
IS
)/
(2
.0
*E
QD
FI
S)
)*
*3
.0
)*
*1
.6
7)

IF
10
FR
IS

.G
T.

PE
IS
)

OF
RI
S
=

PE
IS

nn
T.
r.
,T
C>

16
8

TG
FR

=
TO
FR

♦
FP
ER
*O
FR

+
FI
MP
*G
FR
IS

+
PP
I*
FW
TR

O
F
U
S
I
S

=
P
E
I
S

-
O
F
R
I
S

O
F
U
S

=
P
E
A
I

-
O
F
R

I
F
t
O
F
U
S

.
G
E
.

0
.
0
0
1
)

G
O
T
O

1
6
9

L
Z
S

=
L
Z
S

*
O
F
U
S

O
F
U
S

=
0
.
0

O
F
R
I
S

=
O
F
R
I
S

+
O
F
U
S
I
S

O
F
U
S
I
S

=
0
.
0

c c c

QU
AN
TI
TI
ES

RE
TA
IN
ED

IN
VA
RI
OU
S

SO
IL

LO
CA
TI
ON
S.

16
9

LZ
RX

=
1.
5*
AB
S(
LZ
S/
LZ
C
-

1.
0)

+
1.
0

F
M
R
=

(
1
.
0
/
(
1
.
0

♦
L
Z
R
X
)
)
*
*
L
Z
R
X

IF
(L
ZS

.L
T.

LZ
C)

FM
R
=

1.
0
-

FM
R*
(L
ZS
/L
ZC
)

P
L
Z
S

=
F
M
R
-
(
P
E
B
I

-
W
I
)

^,
jr
-^
r-
r,

PG
W
=

(1
.0

-F
MR
)*
(P
EB
I
-

HI
)*
ll
,0

-
SU
BW
F)
*F
PE
R

G
W
S

-
G
W
S

+
P
G
W

B
F
N
X

=
B
F
N
X

+
P
G
W

L
Z
S

=
L
Z
S

+
P
L
Z
S

I
F
S

=
I
P
S

+
W
E
I
F
S
*
F
P
E
R

M
A
I
N
O
3
9
3

M
A
I
N
0
3
9
4

M
A
I
N
0
3
9
5

M
A
I
N
O
3
9
6

M
A
I
N
0
3
9
7

M
A
I
N
0
3
9
8

M
A
I
N
0
3
9
9

M
A
I
N
0
4
0
0

M
A
I
N
0
4
0
1

M
A
I
N
0
4
0
2

M
A
I
N
O
4
0
3

M
A
I
N
0
4
0
4

M
A
I
N
0
4
0
5

M
A
I
N
0

'•*
0
6

M
A
I
N
0
4
0
7

M
A
I
N
0
4
0
8

M
A
I
N
0
4
0
9

M
A
I
N
0
4
1
0

M
A
I
N
0
4
1
1

M
A
I
N
0
4
1
2

M
A
I
N
0
4
1
3

M
A
I
N
0
4
1
4

M
A
I
N
0
4
1
5

M
A
I
N
0
4
1
6

M
A
I
N
0
4
1
7

M
A
I
N
0
4
1
8

M
A
I
N
O
4
1
9

M
A
I
N
0
4
2
0

M
A
I
N
0
4
2
1

M
A
I
N
O
4
2
2

M
A
1
N
0
4
2
3

o



-
.
.
„
.
-
M
^
,
t
^
»
.
:
*
^
-
.
.
.
:
.

-
"
•

'
•
•

--
-.

;
:
-
.,

-
.
.
.
.
,
,
,

1
7

0
S

P
I
F

=
I
F

R
L

*
I
F

S
A

M
IF

=
A

M
IF

\-
S

P
I
F

I
F

S
=

I
F

S
-

S
P

I
F

I
F

(
I
F

S
.G

E
.

0
.0

0
0

1
)

L
Z

S
=

L
Z

S
+

I
F

S

I
F

S
=

0
.
0

1
7

1
U

H
F

A
(I

)
«

F
P

E
R

-O
F

R

S
P

D
R

=
U

H
F

A
l1

)

P
O

U
T

IN
G

G
O

T
O

1
7

1

m
w
f
t
w
i
w
-
'
a

•
•

•
•
•

+
P

P
I*

F
W

T
R

+
F

IM
P

*
O

F
R

IS
+

S
P

IF

M
A

I
N

0
4

2
4

M
A

I
N

0
4

2
5

M
A

I
N

O
4

2
6

M
A

IN
0

4
2

7

M
A

I
N

O
4

2
3

M
A

I
N

O
4

2
9

M
A

I
N

0
4

3
0

M
A

I
N

O
4

3
1

M
A

I
N

0
4

3
2

M
A

I
N

0
4

3
3

M
A

IN
0

4
3

4

M
A

I
N

O
4

3
5

M
A

IN
0

4
3

6

M
A

IN
0

4
3

7

M
A

IN
0

4
3

8

M
A

IN
0

4
3

9

M
A

IN
0

4
4

0

M
A

IN
0

4
4

1

M
A

IN
0

4
4

2

M
A

IM
0

4
4

3

M
A

I
N

0
4

4
4

M
A

I
N

O
4

4
5

M
A

I
N

0
4

4
6

M
A

I
N

O
4

4
7

M
A

IN
0

4
4

0

M
A

I
N

0
4

4
9

M
A

IN
0

4
5

0

M
A

I
N

0
4

5
1

M
A

IN
0

4
5

2

M
A

I
N

0
4

5
3

M
A

I
N

0
4

5
4

M
A

I
N

O
4

5
5

M
A

I
N

0
4

5
6

M
A

IN
0

4
5

7

M
A

I
N

O
4

5
8

1
7

2

1
7

3

1
7

4

1
7

5

1
7

6

1
7

7

1
7

8

[F
(C

O
N

O
P

T
(1

2
)

.N
E

.
1

)
G

O
T

O
U

R
H

F
=

U
R

H
F

+
0

.2
5

*
U

H
F

A
(1

)
IF

(P
R

D
.N

E
.

4
)

G
O

T
O

1
8

1

U
H

F
A

(l
)

=
U

R
H

F

T
P

H
F

=
C

O

K
T

R
I

=
N

C
T

R
I

IF
(C

C
N

O
P

T
(1

3
)

.F
Q

.
1

)
K

T
R

I
*

N
C

S
T

R
I

U
R

H
F

=
U

H
F

A
(K

T
R

I)

IF
(U

R
H

F
.L

E
.

0
.0

)
G

O
T

O
1

7
6

T
R

H
F

=
T

R
H

F
+

U
R

H
F

*
C

T
R

I
(K

T
R

I
)

[F
(C

0
N

0
P

T
(1

3
)

.E
Q

.
1

.A
N

D
.

L
S

H
F

T
.A

N
D

.
1

U
R

H
F

*
S

A
T

R
I{

K
T

R
I

-
1

)
U

H
F

A
(K

T
R

I
*•

1
)

=
U

R
H

F

G
O

T
O

1
7

7

U
H

F
A

(K
T

R
I+

1
)

=
0

.0
K

T
R

I
=

K
T

R
I

-
1

IF
(K

T
R

I
.G

E
.

1
)

G
O

T
O

1
7

4

IF
(U

R
H

F
.L

E
.

0
.0

)
G

O
T

O
1

7
9

N
P

T
R

I
=

N
C

T
R

I

E
Q

.
1

)

1

1
7

3

N
R

T
R

I
=

M
X

T
R

I

1
7

9

IF
(C

O
N

U
P

T
(

1
3

)

N
R

T
R

I
=

N
R

T
R

I

U
H

F
A

(
l)

=
0

.0

I
F

(
C

0
N

0
P

T
(
1

3
)

N
N

S
T

R
I

=
N

C
S

T
R

I
+

1

U
H

F
A

(N
N

S
T

R
I)

=
0

.0

U
R

H
F

=
0

.
0

.N
E

.
1

)
G

O
T

O
1

8
0

1
8

0

K
T

R
I

.G
E

.
2

)
T

R
H

F
=

T
R

H
F

+

H



w
w

w
m

M
.w

W
w

nn
ii

.1
•i.

w
iii

,,,.
w

^k
..

!.
,.

,,
^!

!,
,!

,!
,

—
(m

i,
im

am
.•

n
»

«
»

»
i.

«
.«

w
.»

«
p

«
«

»
~

«
M

tM
*

i<
iM

«
«

»
t>

-a
^

fc
r^

n
w

w
iT

i'
lM

.m
•-

•.
»•

.w
vn

ii
n^

xi
ii

«W
M

W
M

1
8

1
IF

tS
R

X
.L

E
.

C
SR

X
)

SR
X

=
C

SR
X

R
H

F1
=

T
R

H
F

-
S

R
X

*(
T

R
H

F
-

R
H

FO
)

M
A

IN
0

4
5

9

M
A

IN
0

4
6

0

M
A

IN
0

4
6

1
R

H
FO

=
PH

F1
M

A
T

N
04

62
IF

CR
H

FO
.L

T
.

RH
FM

C)
RH

FO
•

0
.0

MA
N

04
63

TF
CF

S
=

(4
.0

*R
H

F1
+

CB
F

-
HS

E1
*W

CF
S

-
M

A
IP

04
64

lnC
ON

OP
TU

2!
1o

:
1}

.A
Nd

I°P
RD

2.N
E.

4)
GO

TO
18

2
MA

IN
046

5
CA

LL
RT

VA
RY

!c
^

1
T

F
C

F
S

)
M

A
IN

04
6

3
D

A
TE

=
M

O
D

(D
A

Y
,M

D
A

Y
)

M
M

N
D

46
9

T
F(

1
S

H
P

T
)

W
R

IT
E

(6
,6

)
D

A
T

E
,H

O
U

R
,P

R
O

,N
C

S
T

R
I

"
/™

6
rO

RM
AT

(IL
l2!

2x
!l2

,2X
,I2

,2X
,

'
HIS

TO
GR

AM
CH

AN
GE

S
TC

,1
X

,1
2,

IX
,

MA
IN

047
0

1
•

EL
EM

EN
TS

*)
M

A
IN

04
72

1
8

2
C

O
N

T
IN

U
E

M
A

IN
04

73

[F/
c{^

CF
s'tG

;.°;
!SA

P,S
:X

AN
=0

.Cf
TF

Cr
S

.LT
.a

.CC
HC

AP
I.

SRX
-C

SR
XH

AIN
O^

1
*(

FS
R

X
-

C
SR

X
>*

U
TF

C
FS

-
0.

5*
C

H
C

A
PI

/(
1.

5*
C

H
C

A
P)

)*
*3

1F
II

FC
FS

.G
T

.
2.

0*
C

H
C

A
Pj

SR
X

=
FS

RX
M

M
N

04
77

1F
CT

FC
FS

-L
E

.
TF

M
AX

)
GO

TO
18

3
,

_
M

M
N

04
78

PR
O

F
=

PR
O

M
A

IN
04

79

"(P
RO

:L
E°

U3
)

T0
FP

2,
=

(T
DF

P2
4

-
t.O

l
♦

0.1
5*

PR
DF

HA
IN

04
80

T
F

M
A

X
=

T
F

C
F

S
1

8
3

A
R

H
F

=
A

R
H

F
+

R
H

F1
C C

ST
O

RM
O

U
TP

U
T

R
EQ

U
ES

TE
D

BY
C

O
N

O
P

T
(l

)
C

18
4

IF
(C

O
N

O
P

T
tl

)
.N

E
.

1)
GO

TO
18

6
M

A
IN

04
85

IF
(D

A
Y

.N
E

.
C

D
SD

R
)

GO
TO

18
6

M
A

lN
04

ft&

7
S

iZ
^

lA
^

'M
OI

ST
UR

E
ST

OR
AG

ES
NA

IN
04

87
Y

T
^

(ls
TR

EA
M

^O
V^

^G
^,f

x,
•ST

REA
M

OU
TFL

OW
•/2

X.
•

DY
HR

PD
RA

MA
IN0

4
2I

N
EU

ZS
EL

ZS
EI

FS
EO

FS
UZ

S
LZ

S
IF

S
OF

S
S^

IN
04

90
3P

0F
SP

IF
SP

BF
SP

TF
IN

CH
ES

CF
S

')
M

AI
N^

n
D

A
TE

=
M

O
D

(D
A

Y
,M

O
A

Y
)

M
A

IN
04

92
O

FS
=

O
FU

S*
FP

ER
+

O
FU

SI
S*

FI
M

P
M

M
N

04
93

^
SP

OF
=

OF
R*

FP
ER

+
OF

RI
S*

FI
M

P
+

PP
I*

FW
TR

M
A

IN
04

;3
^

M
A

IN
0

4
8

2

M
A

I
N

O
4

8
3

M
A

I
N

O
4

8
4



iw
.i

iM
iW

iW
M

ia
ii

ii
ii

M
ii

l.
i.

M
iM

iW
^

m
m

r
o

m
m

w
n

n
p

m
m

.—
»

.^
w

,«
.l

.M
,i

.i
^
ii

M
u

»
ii

«
..

.<
»

^
.»

.^
r
,.

--
v
^
^

C
_R

EA
D

IN
OV

ER
LA

ND
FL

OW
PA

RA
ME

TE
RS

.
C

RE
AD

<5
,20

11
>

CF
SS

,O
FS

L,
OF

HN
,O

FM
NI

S,I
FR

C
^_

_
__

__
20

11
FO

R
M

A
T

(5
F1

0.
3

)
\

P^A
D

IN
CH

AN
NEL

RO
UTI

MG
AND

GR
OU

ND
WA

TER
PA

RA
ME

TER
S-

C
RE

AD
l5,

20
12

»C
SR

X.
PS

RX
,CH

CA
P,E

X0
PV

,BP
NL

R,B
FR

C
20

12
FO

R
M

A
TC

6F
10

.5
M

A
IN

03
59

BF
HR

C"
BF

F
M

AI
N0

06
0

BF
RL

.
-A

LO
Gt

BF
HR

Cl
M

.A
IN

C0
61

^rB
FN

lR
^.L

T.
0.0

00
01

.OR
.B

FN
LR

.G
T.

0.9
9,9

)
GO

TO
111

lls
<m

=
BF

N
LR

-U
.0

/2
^0

1
HM

N0
06

,
BF

MR
L

=
"A

L,
-G

i^
N

"R
,'

o)
M

AI
N0

06
5

il
l

IF
PR

C
=

lF
R

t*
*U

.0
/9

6.
0)

IF
R

L
=

-&
L

0G
(I

FP
R

C
)

l
STA

RT
ING

MO
IST

UR
E

STO
RA

GE
VA

LU
ES

AS
-0F

OC
TO

BE
R!.

^
^

C
RE

A0
(5,

20
13

)
GW

S,U
ZS

,LZ
S,B

FN
X,

IFS
^

^
20

13
FO

R
M

A
T1

5F
5.

0)
M

A
IN

00
68

LS
HF

T
*

;,
iJ

MF
1)

GO
TO

11
3

-
M

AI
N0

06
9

IF
(C

0N
0P

T
(1

3)
.N

E
.

I)
^u

M
A

IN
00

70
N

B
TR

I
=

N
C

TR
I

M
A

IN
00

71
FN

TR
I

=
'^

R
*

FX
Op

V)
*F

NT
RI

+
0.

5
M

A1
N0

07
2

M
XT

RI
=

«1
0.

.0
-E

X
Q

PV
]

•"
M

A
IN

00
73

1F
(M

XT
RI

-G
E.

98
)

W
RI

Tb
^^

r^
|}

M
M

N0
Q7

4
1

FO
RM

AT
(

•
W

AR
NI

NG
.

*-X
QP

V
M

A
IN

00
75

N
C

ST
R

I
=

99
M

A
IN

00
76

DO
11

2
KI

A
%

*•
N»

T*
{

MA
IN

00
77

11
2

B
T

R
l(K

IA
)

=
C

TR
H

K
IA

J
IN

00
78

TF
CF

S
-

1.0
SA

TR
ltB

TR
ifC

HC
AP

.Na
TR

I.M
XT

RIt
NC

ST
RX

.EX
QP

V.L
SH

FT
fK

A
CA

LL
RT

VA
RY

IC
TR

I,
SA

TR
It

B
*

..
.

M
AI

N0
08

0
1

T
F

C
F

S
)

vO
1

1
3

E
P

A
E

T
=

0
.0

S
3



OOOlTCT'OOOOOOOOOOO—»
>t vr vT <3" nj- <f en in in m m in m in m in in
ooooooooooooooooo
_, -- -, —. ~, -•» —3. -r» —»• ->• -?• ~r tt" "7" *?» 2! 2?

< < <r <r
£ s: s: 2:

<<<<<<<<r<:<x<x<:

LU
LO

X LL

| CD
LL Cu
CO CO

O
<~ +

#
m u.
c\l Q
♦ a

o co

LL

O

LU

CO

LL

co

o

o

o

CO

I/O

r»

1/3

ll

o
LU

Cl

CO

U.
»—1

LU

21

ex.
r>

CO

a
f.

c/>

Kl

~>

UJ

a.
•>

CL
LU

Cl
♦-

o
co o£
ll a.

o •*

3: ex"
^ o
00 O

LL X

O «-
LL UJ

•4-
«

O

LL

in

X
CM

r-

to <f
LL »-

O X
U- C\J

h- »

LL <f-

r- •

a o
CO LL

a: r-
- X

LL —1

H —»
a. in

00 •»

»* r~4

LL t-i

CO -

a. x

CO rH
*. r»

IL CM

D_ -

CO X

ll:

O ~J

X < LL »>
ihauM
r\j ex. —*

• ^-< tO *

• • o cc *• X
*» CO CM

vO LL —'
, O L-

o

LH

CO

Cj

6

4-

O
UJ

C
x

a

o
z
<

fsj

I! It li

o
U-

LL LU - <
r— y— CO 2:
CL r-i LL OC
co cc »-« cj

a: 3: •» lO-
rn

CO

• c

u_ —

LL.

IL ti

ed H-

a Cl
CO 10

cc at
o —'
a. ll

CO r-

o

00

o

c
o —

—• CL

a. o
o »-

CO CC
o o
2* CO

o

• o

o

C7>

>-
<

cc

u
h-

z

>

II

or
o
i.„

z

>

or

H

m

O

Cl t

O O

CO LU

Q • X

2! o£
>- LU O LU

3 r- 7)
co a:

^ 11 c
</•)

D CL O «-h -"• —
h- Q 2! -J V— > I—

CO -^ ^J Z — ZZ
a o LL <. u LL o
O 2* •—• O O ^ O

in

CO CO

z

00

95

r-J C\J m ^ in«o

r--< r-l r-4 r-< —<i i-H

U> in Ln >n in in

O O O 000

2
—^ —^ z z 2:

NCO^O'-lMrM^lAvO
^.^,_-irMr\jcMCM(\jfMr\i
m m Ln m in m m in m m

000000
Z Z Z Z Z Z

CL

c

o
mJ

LU
(,..

71

2.

17

LL
Cj

Q
Z
UJ

«a

c^

O

CJ

o

LU

z

CL

O

o
o

LL

z

r-

cc
o
CO

J

<
LL

Z

<

oc:

o

z
<

3:

o
_J
LL

o

z

<

_J

OC

LU

>

o

>-
mJ
cc

o
X

< < <
2: 2: 2:

C7

c

a

o

o

UJ

o
CO

D
I"

o
o

nj —

O O
r-l CM

h-

a ^
t_ ^

x
O LL

o a
o

—• CM

e

o o

2: 2*

<<<<:<x<i<<
2:2:2:2:2:2:2:2-

o
CM

y:

X
LL-

O
o

o
CM

u.

a

0>

o
h-

o
o

a: -**
ll o

o •
h- O

I! •

O
CM

O
a-

o

CM

r-< H- C7

o- *: cr-
CO

CO

OC
LL

a
h o

I!

O ex
CM LL

h- C
y: r-

LL H U. LL

00

CO

X
O LL C O LL crT
r- O H O r- C CL

O CvJ O —
O <M O H- O CM LL

LD H O iii O H- *-"

O LL
r- O

O
a cm

CC

O

II

CT
cm ro

000 000



4
^

^
&

*
*

*
^

™
*

m
^

-™
w

M
tm

$
v

m
m

M
m

m
m

m
*

w
t
W

W
W

W
H

M
M

M
M

M

C
4

PM
A

D
JU

ST
M

EN
TS

OF
V

A
R

IO
U

S
V

A
LU

ES
C

1
9

8
IF

IH
O

U
R

.N
E

.
1

6
)

GO
TO

2
0

2
A

E
X

90
=

0
.9

*
(A

E
X

9
0

+
P

E
T

)
A

E
X

96
=

0
.9

6
*

(A
E

X
9

6
+

P
E

T
)

IN
F

IL
T

R
A

T
IO

N
C

O
R

R
E

C
T

IO
N

SI
A

M
=

(A
E

X
9

6
/A

E
T

X
)*

*
S

IA
C

IF
(S

IA
M

.L
T

.
0

.3
3

)
SI

A
M

=
0

.3
3

B
F

N
X

=
0

.9
7

*
B

F
N

X
IF

(P
E

T
.E

Q
.

0
.0

)
GO

TO
2

0
2

c
PV

A
P-

TR
A

N
S

LO
SS

FR
OM

GR
OU

ND
W

AT
ER

C
G

W
ET

=
G

W
S*

G
'W

E
T

F*
PE

T
*F

PE
R

G
W

S
=

G
W

S
-

G
W

E
T

B
FN

X
=

B
FN

X
-

G
W

ET
IF

C
B

FN
X

.L
T

.
0

.0
)

B
FN

X
=

0
.0

A
M

PE
T

=
AM

PE
T

+
PE

T
IR

P
E

T
.G

E
.

U
Z

S)
GO

TO
1

9
9

U
Z

S
=

U
Z

S
-

P
E

T
A

M
N

E
T

=
AM

N
E

T
+

P
E

T
G

O
T

O
2

0
2

1
9

9
p

e
t

=
P

E
T

-
U

Z
S

A
M

N
E

T
=

A
M

N
E

T
+

U
Z

S
U

Z
S

=
0

.
0

L
Z

S
R

=
L

Z
S

/L
Z

C
IF

(P
E

T
.G

E
.

E
T

L
F*

L
Z

SR
)

GO
TO

20
0

SE
T

=
P

E
T

*
U

.0
~

P
E

T
/1

2.
0*

E
T

L
F

*L
Z

S
R

))
G

O
T

O
2

0
1

2
0

0
SE

T
=

0
.5

*
E

T
L

F
*

L
Z

S
R

2
0

1
L

Z
S

=
L

Z
S

-
SE

T
A

M
N

E
T

=
A

M
N

E
T

+
S

E
T

2
0

2
C

O
N

T
IN

U
E

m
m

—
n

i
l
.

i

M
A

IN
0

5
6

0

M
A

IN
0

5
6

1

M
A

I
N

O
5

6
2

M
A

IN
0

5
6

3

M
A

I
N

O
5

6
4

M
A

IN
C

5
6

5
M

A
I

N
O

5
6

6

M
A

I
N

O
5

6
7

M
A

I
N

O
5

6
8

M
A

I
N

0
5

6
9

M
A

IN
0

5
7

C

M
A

IN
0

5
7

1

M
A

I
N

O
5

7
2

M
A

I
N

O
5

7
3

M
A

I
N

O
5

7
4

M
A

IM
0

5
7

5
M

A
I

N
O

5
7

6

M
A

IN
0

5
7

7

M
A

IN
0

5
7

8

M
A

IN
0

5
7

9

M
A

IN
0

5
0

0

M
A

I
N

O
5

8
1

M
A

I
N

0
5

8
2

M
A

IN
0

5
8

3

M
A

I
N

O
5

8
4

M
A

I
N

0
5

8
5

M
A

I
N

O
5

8
6

M
A

IN
0

5
8

7

M
A

I
N

0
5

8
8

M
A

IN
0

5
8

9
v

O
V

I



•.
T

O
T

rM
M

M
M

M
M

M
M

M
M

m
M

M
M

N
M

I

E
N

D
G

F
H

O
U

R
L

O
O

P

D
S

S
F

(D
A

Y
)

=
T

D
S

F
/2

4
.0

IF
(C

O
N

0
P

T
(1

1
)

.E
Q

.
1

)
D

S
S

F
(D

A
Y

)
2

0
3

A
M

R
T

F
=

A
M

R
T

F
+

D
R

S
F

(D
A

Y
)

A
M

S
T

F
=

A
M

S
T

F
«-

D
S

S
F

(D
A

Y
)

IF
{

C
0

N
0

P
T

{
6

)
.F

Q
.

1
)

E
D

L
Z

S
(D

A
Y

)

S
T

O
R

F
E

R
R

O
R

S
A

N
D

FL
O

W
D

U
R

A
T

IO
N

O
S

S
F

(D
A

Y
)

+
D

D
IW

(D
A

Y
)

2
0

^

1
0

1
1

*
L

Z
S

I
F

(
C

0
N

0
P

T
(
4

)
.N

E
.

E
R

R
=

D
S

S
F

(C
A

Y
)

-

I
F

(
D

P
S

F
(
D

A
Y

)
.L

T
.

IF
(D

R
S

F
(D

A
Y

)
.G

T
.

1
)

G
O

T
O

2
0

4

D
R

S
F

(D
A

Y
)

1
.0

)
K

R
F

M
I

=
1

.
0

1
.0

)
K

R
F

M
I=

2
.0

*
A

L
0

G
(D

R
S

F
(D

A
Y

))
C

R
F

M
I

(K
P

F
M

H
=

S
E

P
R

(K
R

F
V

I)
=

S
E

R
A

(K
R

F
M

I)
=

S
C

E
R

(K
P

F
M

I)
=

S
E

S
F

(K
R

F
M

I)
=

;R
F

M
I

(K
R

F
M

I
)

S
E

R
R

(K
R

F
M

I)

S
F

R
A

1
K

R
F

M
I)

S
Q

E
R

(K
R

F
M

I5

0
.
0

+
1

.
0

E
R

R

A
B

S
(E

R
R

)

E
R

R
*

E
R

R

+
2

.
0

IF
(C

R
FM

I
(K

R
FM

I)
.G

T
.

1
.0

)
SE

SF
(K

PF
M

I)
=

SQ
p'

T(
A

BS
((

SQ
E

R
(K

R
FM

I)
-

1
S

E
P

R
(K

R
F

M
I)

*
*

2
/C

R
F

M
I(

K
R

F
M

I)
)/

(C
R

F
M

I(
K

R
F

M
I)

IF
(D

A
Y

.E
Q

..
3

6
6

)
M

D
A

Y

C
A

T
E

=
M

O
O

C
D

A
Y

,M
D

A
Y

)
IF

IT
F

M
A

X
.L

E
.

R
M

P
F

)
G

O
T

O
2

0
6

W
R

IT
E

(6
,9

)
C

A
TE

,
(T

H
S

F
(H

O
U

R
),

H
0

U
R

=
Ir

l2
)

FO
R

M
A

T
(

IH
,1

X
/,

1
X

,I
4

,2
X

,«
A

M
'

,1
X

,6
F

8
.1

,3
X

,6
F

8
.1

)
W

R
IT

E
(6

,
1

0
)

(T
H

S
F

(H
O

U
R

),
H

O
U

R
=

1
3

,2
4

)
,

D
S

S
F

(C
A

Y
)

F
C

R
M

A
T

(l
H

l,
6

X
,,

P
M

,,
lX

,6
F

8
.1

,3
X

»
7

F
8

<
il

)
IF

(T
D

F
P

2
4

.L
T

.
1

2
.0

)
G

O
T

O
2

0
5

T
D

F
P

1
2

=
T

D
F

P
2

4
-

1
2

.0

W
P

I
T

E
(
6

,U
)

T
F

M
A

X
,

T
D

F
P

1
2

F
O

R
M

A
T

(1
H

/,
1

O
X

,*
M

A
X

IM
U

M
^

,F
8

.1
,2

X
,•

C
.F

.S
.*

,5
X

,'
T

IM
E

*
,3

X
,F

5
.2

,2
X

,
1

•
P

•
M

.
.•

)
G

O
T

O
2

0
6

2
0

5
W

R
IT

E
(6

,1
2

)
T

F
M

A
X

,T
D

F
P

2
4

1
2

F
O

R
M

A
T

(I
H

,1
0

X
,1

M
A

X
IM

U
M

^
*

,F
8

.1
,2

X
,,

C
.F

.S
.,

,5
X

,«
T

IM
E

S
3

X
,F

5
.2

,2
X

,
1

»
A

.M
.M

=
3

3
7

1
.
0

)
)

)

M
A

I
N

0
5

9
0

M
A

I
N

0
5

9
1

M
A

IN
0

5
9

2

M
A

IN
0

5
9

3

M
A

I
N

0
5

9
4

M
A

I
N

0
5

9
5

M
A

I
N

0
5

9
6

M
A

IN
0

5
9

7

M
A

I
N

0
5

9
8

M
A

I
N

0
5

9
9

M
A

I
N

O
6

0
0

M
A

IN
0

6
0

1

M
A

I
N

0
6

0
2

M
A

I
N

O
6

0
3

M
A

I
N

0
6

0
4

M
A

I
N

O
6

0
5

M
A

IN
0

6
0

6

M
A

I
N

O
6

0
7

M
A

IN
0

6
0

8

M
A

I
N

O
6

0
9

M
A

IN
O

o
lO

M
A

IN
0

6
1

1

M
A

I
N

0
6

1
2

M
A

I
N

O
6

1
3

M
A

I
N

O
6

1
4

M
A

IN
0

6
1

5

M
A

I
N

0
6

1
6

M
A

I
N

0
6

1
7

M
A

I
N

0
6

1
8

M
A

IN
0

6
2

0

M
A

IN
0

6
2

1

M
A

I
N

O
6

2
2

M
A

IN
0

6
2

3

•w
m

u
o

g
ji

w
M

'.
»

•
•
^
.n

.w
^
*

•
..

,

<
7>



*
,,

„
..

„
•
..

-
.

.
.
-
.
.

..
•

•
•

•
•

•
s
iW

-
:

,
••

•
.

.
.
.
.

.
.
.
.

.
.
.
.

•

20
6

IF
(C

0N
OP

T(
7)

.EQ
.

1
.AN

D.
SD

EP
TH

.G
T.

0.0
)

W
RI

TE
(6,

13
)D

AT
E,

1S
D

EP
TH

,S
TM

D
,S

A
X

,T
A

N
SM

;S
PL

W
_

,
p6

#2
2X

,*
SA

X
=•

,F
6.

2,
13

F0
RM

A
T(

3X
,X

4,
2X

,'S
D

EP
TH

='
,F

8.
2,

2X
,

ST
MD

,r
b^

,<
-

'2
X,
IT
AN
SM
='
,F
6.
2,
2X
,«
SP
LW
=e
,F
6.
2)

M
O
N
T
H
L
Y

S
U
M
M
A
R
Y

S
T
O
R
A
G
E

I
F
(
D
A
Y

.N
E.

M
E
D
W
Y
(
M
O
N
T
H
)
)

T
M
S
T
F
(
M
O
N
T
H
)

=
A
M
S
T
F

A
M
S
T
F

=
0
.
0

T
M
R
T
F
(
M
O
N
T
H
)

=
A
M
R
T
F

A
M
R
T
F

=
0
.
0

E
M
B
F
N
X
t
M
O
N
T
H
)

=
B
F
N
X

"
T
M
P
R
E
C
(
M
O
N
T
H
)

=
A
M
P
R
E
C

A
M
P
R
E
C

=
0
.
0

T
M
R
P
M
(
M
O
N
T
H
)

=
A
M
R
P
M

A
N
'
R
P
M

=
C
O

T
M
B
F
l
M
O
N
T
H
)

=
A
M
B
F

A
M
B
F

=
0
.
0

T
M
I
F
(
M
O
N
T
H
)

=
A
M
I
F

A
M
I
F

=
0
.
0

T
N
S
E
(
M
O
N
T
H
)

=
A
M
S
E

A
M
S
E

=
0
.
0

T
M
P
E
T
(
M
O
N
T
H
)

=
A
M
P
E
T

A
M
P
E
T

=
0
.
0

T
M
N
E
T
(
M
O
N
T
H
)

=
A
M
N
E
T

.
A
M
N
E
T
=
0
.
0

T
M
S
N
E
(
M
O
N
T
H
)

=
A
M
S
N
E

A
M
S
N
E

=
0
.
0

T
M
F
S
I
L
(
M
O
N
T
H
)

=
A
M
F
S
I
L

i?f
'ru

zHe
=x9

GoW
!BU

Zc*
exP

(-2
.7-

,Lz
s/L

zc,
IF
(U
ZC

.L
T.

0.
25
)

UZ
C
=
0.
25

E
M
U
Z
C
(
M
O
N
T
H
)

=
U
Z
C

E
N
U
Z
S
(
M
O
N
T
H
)

=
U
Z
S

E
M
S
I
A
M
(
M
O
N
T
H
)

=
S
I
A
M

G
O

T
O

2
2
0

M
A
I
N
0
6
2
4

M
A
I
N
O
6
2
5

M
A
I
N
0
6
2
6

M
A
I
N
O
6
2
7

M
A
I
N
0
6
2
8

M
A
I
N
0
6
2
9

M
A
I
N
O
6
3
0
.

M
A
I
N
0
6
3
1

M
A
I
M
O
6
3
2

M
A
I
N
0
6
3
3

M
A
I
N
O
6
3
4

M
A
I
N
0
6
3
5

M
A
I
N
0
6
3
6

M
A
I
N
0
6
3
7

M
A
I
N
O
6
3
8

M
A
I
N
0
6
3
9

M
A
I
N
0
6
4
0

M
A
I
N
0
6
4
1

M
A
I
N
0
6
4
2

M
A
I
N
0
6
4
3

M
A
I
N
O
6
4
4

M
A
I
N
0
6
4
5

M
A
I
N
0
6
4
6

M
A
I
N
O
6
4
7

M
A
I
N
0
6
4
8

M
A
I
N
O
6
4
9

M
A
I
N
O
6
5
0

M
A
I
N
0
6
5
1

M
A
I
N
0
6
5
2

M
A
I
N
0
6
5
3

M
A
I
N
0
5
5
4

M
A
I
N
0
6
5
5

M
A
I
N
0
6
5
6

M
A
I
N
0
6
5
7

K
A
I
N
0
6
5
8



. .

(7- O r-4 CM
m v£> vO o
O vO «*0 -JD
o o o o
- - -t" tst v"
<£- *- *— •£~

. •—< »—« »—* •—•

<£ <J <i <r
5C 2_ S -£

m <f m

O O »C
O vO o
o o O 2 r. -^ -^ z Z Z ~ z

Z Z
_>„,,_•_, r-C r-4 »-• •-•

<r<<<<<<<
2T 21 2 2: 2: 2_ Z 2-

h~ CO O
cc co co
O O *«D
060
z z z

O —« CM
CT^ O C7
O sO *0
OOO

jr7< < <J < < «X <. '« < <r < < <t < < <
2_ 21 2:

m

h-
.-<

CM

r-4

CM

c-.

m

r-4

CM
t-

•4-
r-4

CM

m

CM

CM
r~<

CM
•»

r~»

r-4

CM

O
r-4

CM

o

O
CM

CC1

O
CM

L7

>

o
LU

CO CO
CM U-

O
r-

— o

X o

in o o h-
l! II 21

t o

>- LU

jC z
O ♦

lU

2. X

— — o
X X LU

H- h- •
Z Z
o o x
2: x v~
•— •**• 2:

CO cO O
MILS

_J *-< W
2. Z LL
UJ LU r—

o

o
rvi

DC
LU

CO

2

LU

>

o
z

r-l X

o •—
«^ h-

uj <

I— 3l
t—« CC

CC O
7C LL

CO vf

O «H

CM

t>

UJ

f.O

UJ

o
UJ

f_3

>-
CL

<

73-

Z
<

—5

>-
c£
<:

OC
co
m

11.

X

u

, • .-_» r-t r-r-trH r- r--4 r-4 ., r-4 r-4

o uj < cj lu < c uj < cj uj < a
._ l_ -- hhSHh2Hh-Lr

»—1 lT w ci m a r-4 a;
OtiQOixOQaCJOaOC
3 1C LL O 3 U- CD 7- LL CD 3 U- O

Qs in O vO
O r-4 r-4 r-4

CM CM

^ j-_ CM CO
r-4 ,.-» r-4 r-4

CM CM

-J

CL
-7

r-< x a-
r- r-4 r-4

O — CM

uj < G
I— 2" h-
-h 2:
cl o a
15 U o

CO O
r-4 •—<

CM

<T < <t < < <3
x 2: 2:

<

UJ
17

O *~*
CM X O CM X

sD N vO -
»-^ r— — r

LU < O UJ <
H- 2: \~ \r- >-
r-i CC >~* CC
cc a o cc a
3: LL CD 3: U-

<J O in r-4
H M r-4 CM
CM CM

>-
_J

X>
~5

CM •*

(M

r-< vO r-4 r-4

CM — •— CM
LU \~

O h- < o
I— *—' 27 H"

CL" Ol
o 3. a o
CD LL CD

o
-0 CM
r-( CvJ

CM

98

m

vO «o ^o
000

< <:
S

CO

X
o

X>

CO *t
(nj X cr fM

si) — CM O
w^« L' ' *mm*

LU < O LU
I— X h- H-
»-• CC —*
ttOOa
3! LL O 35

h- en
r-4 CM

CM

cc

CM

j

!

|



C c c

2
4

2
1
9

2
2
0

F
O
R
M
A
T
(
I
H

,
'
S
E
P
T
E
M
B
E
R
'
)

M
O
N
T
H

=
M
O
N
T
H

+
1

C
A
L
L

D
A
Y
N
X
T
i
D
A
Y
,
D
P
Y
5

I
F
(
0
A
Y

.
N
E
.

2
7
4
)

G
O

T
O

1
5
2

E
N
D

O
F

D
A
Y

L
O
O
P

C
O
N
T
I
N
U
E

W
R
I
T
E
(
6
,
2
5
)

(
T
I
T
L
E
(
K
T
A
)
,

K
T
A
=
1
,
2
0
,
1
)

F
C
R
M
A
T
(
1
H
1
,
1
0
X
,
2
0
A
4
)

W
R
I
T
E
(
6
,
2
6
)

(
Y
T
I
T
L
E
(
K
T
A
)

•
"
W
'
l
r
»
f
l
•
«
.
«
•
«
>
.
.
.
.
m
^
t
,

2
2
1

2
2
2

2
5

2
6

K
T
A
=
l
,
1
5
,
l
)
,
Y
R
i
,
Y
R
2

1
9
%
I
2
,
1
H
~
,
1
2
,
7
X
,

)
F
O
R
M
A
T
(
I
H

,
1
5
A
4
,
3
X
,

'
W
A
T
E
R

Y
E
A
R

•
K
E
N
T
U
C
K
Y

W
A
T
E
R
S
H
E
D

M
O
D
E
L

'

c c
A
N
N
U
A
L

S
U
M
M
A
R
Y

^

S
A
T
F
V

=
0
.
0

R
A
T
F
V

=
0
.
0

A
P
R
E
C

=
0
.
0

A
B
F
V

=
0
.
0

A
R
P
M

=
0
.
0

A
S
E
V

=
0
.
0

A
N
E
T

=
0
.
0

A
P
E
T

=
0
,
0

A
I
F
V

*
0
.
0

A
S
E

=
0
.
0

A
F
S
I
L

=
0
.
0

D
O

2
2
3

M
O
N
T
H

=
1
,
1
2

S
A
T
F
V

=
S
A
T
F
V

+
T
M
S
T
F
(
M
O
N
T
H
)

R
A
T
F
V

=
R
A
T
F
V

A
P
R
E
C

=
A
P
R
E
C

A
B
F
V

A
R
P
M

A
S
E
V

A
N
E
T

A
P
E
T

A
I
F
V

A
B
F
V

A
R
P
M

A
S
E
V

A
N
E
T

A
P
E
T

A
I
F
V

+
T
M
R
T
F
(
M
O
N
T
H
)

+
T
M
P
R
E
C
(
M
O
N
T
H
)

T
M
B
F
(
M
O
N
T
H
)

T
M
R
P
M
(
M
O
N
T
H
)

T
M
S
E
(
M
O
N
T
H
)

T
M
N
F
.
T
(
M
O
N
T
H
)

T
M
P
E
T
(
M
O
N
T
H
)

T
M
I
F
(
M
O
N
T
H
)

M
A
I
N
0
6
9
6

M
A
I
N
O
6
9
7

M
A
I
N
0
6
9
3

M
A
I
N
0
6
9
9

M
A
1
N
0
7
0
0

M
A
I
N
0
7
0
1

M
A
I
N
O
7
0
2

M
A
I
N
O
7
0
3

M
A
I
N
0
7
0
4

M
A
I
N
0
7
0
5

M
A
I
N
O
7
0
6

M
A
I
N
0
7
0
7

M
A
I
N
0
7
0
3

M
A
I
N
O
7
0
9

M
A
I
N
0
7
1
0

M
A
I
N
0
7
1
1

M
A
I
N
0
7
1
2

M
A
I
N
0
7
1
3

M
A
I
N
0
7
1
4

M
A
I
N
0
7
1
5

M
A
I
N
0
7
1
6

M
A
I
N
0
7
1
7

M
A
I
N
0
7
1
8

M
A
I
N
0
7
1
9

M
A
I
N
0
7
2
0

M
A
I
N
O
7
2

1

M
A
I
N
0
7
2
2

M
A
I
N
0
7
2
3

M
A
I
N
0
7
2
4

M
A
I
N
O
7
2
5

M
A
I
N
0
7
2
6

M
A
I
N
0
7
2
7

M
A
I
N
0
7
2
8

v
O



2
2

3

2
7

2
2

4

2
8

2
9

2
2

5

3
0

A
SE

=
A

SE
+

T
M

SN
E

(M
O

N
T

H
)

A
FS

IL
=

A
FS

IL
+

TM
FS

IL
(M

O
N

TH
)

IF
(C

0N
0P

T
(1

4)
.N

E
.

1)
GO

TO
22

4
W
R
I
T
E
(
6
,
2
7
)

F
O
R
M
A
T
(
1
H
/
/
/
4
4
X
,

'
R
E
C
O
R
D
E
D

C
A
L
L

D
A
Y
O
U
T
(
D
R
S
F
,
M
E
D
W
Y
,
D
P
Y
)

W
R

I
T

E
(

6
,

2
8

)
F

O
R

M
A

T
(1

H
//

/4
4X

,
'S

Y
N

T
H

E
SI

Z
E

D
CA

LL
D

A
Y

O
U

T
(D

SS
F,

M
E

D
W

Y
,D

PY
)

W
RI

TE
(6

,2
9)

(T
M

ST
F(

KW
D)

,
KW

D=
1,

12
),

S^
FV

FO
RM

AT
C1

H
,1

X
,

»S
YN

TH
ET

IC
«,

3X
,1

2F
8

.1
,2

X
,F

10
.I

t
2X

,
SH

U
)

D
O

2
2
5

M
O
N
T
H

-
1
,
1
2

T
M
S
T
F
H
M
O
N
T
H
)

=
(
TM
ST
F
(
MO
NT
H)

)/
VW
l
N

S
A
T
F
V
I

=
S
A
T
F
V
/
V
W
I
N

WR
IT
EC
6.
30
1

(T
MS
TF
KK
WD
),

KW
C-
1.
12

U
^T
FV
I

FC
RM
AT
dX
,'
TO
TA
L'

,3
X
,1

2F
8
.3
,4
X,
F7
.
3
,2
X
,
IN
CH
ES

)
D
°

2
2
6

/
M
O
N
T
H

=
1
,
1
2

TF
OF
lM
ON
TH
]

=
TM
ST
FI
(M
ON
TH
)-

TM
IF
(M
ON
TH
)

1
T
M
S
E
(
M
O
N
T
H
)

F
L

O
W

S
')

F
L

O
W

S
') -
T
M
B
F
(
M
O
N
T
H
)

2
2
6

I
F
(
T
M
O
F
(
M
O
N
T
H
)

.
L
T
.

0
.
0
)

A0
FV

-
SA
TF
VI

-
AI
FV

-
A
B
F
V

+
AS
EV

I
F
(
A
O
F
V

.
L
T
.

0.
0)

A
O
F
V

=
0
.
0

WR
IT
E(
6,
31
)

(T
MO
F(
KW
D)
,

KM
D»
lt
l2
'

F
O
R
M
A
T
(
I
X
,
'
O
V
E
R
L
A
N
D

»,
5
X
,
1
2
F
8
.
3
,

W
P
I
T
E
(
6
,
3
2
)

(
T
M
I
F
(
K
W
O
)
,

T
M
O
F
(
M
O
N
T
H
)

»
0
.
0

3
1

3
2

3
3

3
4

3
5

3
6

2
2
7

F
O
R
M
A
T
(
I
X
,
'
I
N
T
E
R
F
L
O
W
'
,
4
X
,

W
R
I
T
E
(
6
,
3
3
)

(
T
M
B
F
(
K
W
D
)
,

K
W
D
=
l
t

F
O
R
M
A
T
(
I
X
,
'
3
A
S
E
'
,
9
X
,
1
2
F
8
.
3
,
4
X
,

WR
IT
E(
6,
34
)

(T
MS
E(
KW
D)
,

KW
0=
1,
12
),

F
O
R
M
A
T
(
I
X
,
»
S
T
R
M

E
V
A
^
'
,
4
X
,
1
2
F
8
.
3
,
4
X

I
F
(
C
0
N
0
P
T
(
9
)

.E
Q.

0)
GO

T
O

22
7

WP
IT
E(
6,
35
)

(T
MR
TF
(K
WD
),

KW
D
=1

,1
2)
,R
AT
FV

FO
RM
AT
(I
X,

'R
EC
OR
DE
D'

,4
X,
12
F8
.1
,2
X,
F1
0.
1,
2X
,

R
A
T
F
V
I

=
R
A
T
F
V
/
V
W
I
N

W
R
I
T
E
(
6
,
3
6
)

R
A
T
F
V
I

F
0
R
M
A
T
(
U
2
X
,
F
9
.
2
,
2
X
,
'
I
N
C
H
E
S
'
)

WR
IT
£(
6,
37
)

(T
MP
RE
C(
KW
D)

,
KW

D=
1,

12
),
AP
RE
C

1
2
F
8

)
,

A
O
F
V

4
X
,
F
7
.
3
,

K
W
D
=
1
,
1
2
)
,
A
1
F
V

2
X
,
»
I
N
C
H
E
S
'
)

3
,
4
X
,
F
7
.
3
t
2
X

1
2
)
,
A
e
F
V

i

•
I
N
C
H
E
S
'
)

F
7
.
3
,
2
X
,
'
I
N
C
H
E
S
'
)

A
S
E
V

F
7
.
3
,
2
X
,
'
I
N
C
H
E
S
'
)

'
S
F
D
'
)

»-
...

i.
ni

m
i»

ii
>-

M
A
I
N
0
7
2
9

M
A
I
N
0
7
3
0

M
A
I
N
0
7
3
1

M
A
I
N
0
7
3
2

M
A
I
N
O
7
3
3

M
A
I
N
0
7
3
4

M
A
I
N
0
7
3
5

M
A
I
N
0
7
3
6

M
A
I
N
O
T
3
7

M
A
I
N
0
7
3
8

M
A
I
N
0
7
3
9
,

M
A
I
N
O
7
4
0

M
A

I
N
O
7
4
1

M
A
I
N
0
7
4
2

M
A
I
N
0
7
4
3

M
A
I
N
0
7
4
4

M
A
I
N
0
7
4
5

M
A
1
N
0
7
4
6

M
A
I
N
O
7
4
7

M
A
I
N
O
7
4
8

M
A
I
N
0
7
4
9

M
A
I
N
0
7
5
0

M
A
I
N
0
7
5
1

M
A
I
N
0
7
5
2

M
A
I
N
C
7
5
3

M
A
I
N
0
7
5
4

M
A
I
N
0
7
5
5

M
A
I
N
O
7
5
6

M
A
I
N
0
7
5
7

M
A
I
N
0
7
5
8

M
A
I
N
0
7
5
9

M
A
I
N
0
7
6
0

M
A
I
N
0
7
6
1

M
A
I
N
0
7
6
2

M
A
I
N
0
7
6
3

M
A
I
N
O
7
6
4

M
A
I
N
0
7
6
5

H O o



•u
m

m
m

m
vw

»\
i

n
m

M
il

i,
,
iu

ih
ii

h
h

..
i.

»
u

in
—

iw
i

.•
•.

».
.

.«
w

>
*

*
»

«
h

b
>

ii
»

>
•

•n
n.

i.H
M

m
»

-.
<

v^
.»

,.
>

«w
y;

,.
-.

..
^^

.w
»^

^a
ii

w
w

»i
«.

l>
i»

M
.«

<
«

i
..

«
«

»
.

••
'M

in
im

«
.i

m
m

ii
w

.i
ii

.h
i.

ii
—

.i
ii

.«
h

m
i»

w
>

ii
u

»
;.

i-
«

-
-i

^N
W

W
W

--
-
-•

«
m

»
«

a
<

iM
>

r
»

r
iH

«
•
•

-•

M
A

IN
0

7
6

6

M
A

IN
0

7
6

7

M
A

IN
0

7
6

8
M

A
I

N
O

7
6

9

M
A

I
N

O
7

7
0

M
A

IN
0

7
7

1

M
A

IN
0

7
7

2
M

A
IN

0
7

7
3

M
A

I
N

O
7

7
4

M
A

I
N

O
7

7
5

M
A

I
N

O
7

7
6

M
A

IN
0

7
7

7
*

M
A

IN
0

7
7

8

M
A

IN
C

7
7

9

M
A

IN
0

7
8

0

M
A

I
N

O
7

8
1

M
A

IN
0

7
8

2
4

5
F

O
R

M
A

T
(
1

0
X

»
'I

^
'»

i:
A

»
u

r
o

o
ti

t'
M

-
*

'^
—

'
M

A
IN

0
7

8
3

W
R

IT
E

(6
,A

6)
(E

M
G

W
S(

K
W

D
),

KW
D

=1
,1

2
M

A
IN

U
78

4
46

FO
RM

AT
11

0X
,'G

W
S'

,2
X

,1
2F

8.
3,

12
X

,'
IN

C
H

ES
')

M
A

IN
07

35
W

R
IT

E
(6

,4
7)

(E
M

U
ZC

(K
W

D
),

KW
D

=1
,1

2
)

'•
M

A
IN

07
86

47
FC

R
M

A
T

dX
,

'IN
D

IC
E

S-
U

ZC
',

2X
,1

2F
B

.3
)

M
A

IN
G

78
7

W
R

1T
E

(6
,4

8)
(E

M
BF

N
X

(K
W

D
),

K
W

0=
i,1

2)
M

A
IN

07
88

48
F

O
R

M
A

T
(9

X
,'B

F
N

X
',2

X
,1

2
F

8
.3

)
M

A
IN

C
78

9
W

PI
T

E
(6

,4
9)

(E
M

SI
A

M
(K

W
D

),
K

W
C

=1
,1

2)
M

A
IN

07
90

49
F

0
R

M
A

T
(9

X
i'

S
IA

M
',2

X
,1

2
F

8
.3

)
-

M
A

IN
07

91
IF

(C
0N

0P
T

(7
)

.N
E

.
1)

SP
M

-
1

.0
fc

_,_
f||

7C
_

nY
||7

<;
+

Gw
c

-
M

A
IN

07
92

AM
BE

R
=

(L
ZS

-
BY

LZ
S

*
IF

S
-

B
W

SW
PE

R
♦

CU
ZS

BY
OZ

S
♦

GW
S

M
M

N0
79

3
•

1
BY

GW
S)

*(
1.0

-
FW

TR
)

+
SA

TF
V/

VW
IN

+
AN

ET
*F

PE
R

♦
AS

EV
AP

Rb
L

M
AI

N0
79

4
2

I
AS

E
♦

AF
SIL

-
((S

PM
-

LO
)/S

PM
)*A

SM
MA

IN
07

95
W

R
IT

E
(6

,5
0)

AM
BE

R
.t

iv
ir

u
cc

fi
M

A
IN

07
96

50
FO

RM
A

T(
IH

,'B
A

L
A

N
C

E
't5

X
,F

10
.4

,2
X

,
IN

CH
ES

,
M

A
IN

07
97

W
F

IT
E

(6
,4

4
)

(E
M

L
Z

S
(K

W
D

),
K

W
U

=
l,

J.
<

C
l

F
O

R
M

A
T

(1
0X

,'L
Z

S
'.2

X
,1

2F
8.

3,
12

X
,•

IN
C

H
E

S
')

W
R

IT
F

(6
,4

5)
(E

M
IF

S(
K

W
D

),
K

W
D

=1
,1

2)
FO

R
M

A
T(

10
X

,'
IF

S
',2

X
,1

2F
8.

3,
12

X
,'I

N
C

H
E

S
')

W
R

IT
E

(6
,A

6)
(E

M
G

W
S(

K
W

D
),

K
W

0*
it

l2
>

r-
^r

,M
a
t

r
i

n
v

t
r
.u

«
.

?
x

.
1

2
F

8
.3

,
1

2
X

,
'

IN
C

H
E

S
'

)

W
R

IT
E

(6
,5

0)
AM

BE
R

lt
M

ru
,c

n
FO

RM
AT

(IH
,'B

A
LA

N
C

E'
,5

X
,F

10
.4

,2
X

,'I
N

C
H

E
S

')
IF

(C
0

N
0

P
T

(7
)

-N
E

.
1)

GO
TO

22
8

W
R

1
T

E
(6

,5
1

)
A

SM
,

A
SM

R
G

FO
RM

A
Td

H
,

'C
HE

CK
ON

SN
OW

"
,5

X,
F1

0
.4

,5
X,

F1
0

.4
)

M
A

IN
0

7
9

8

M
A

I
N

0
7

9
9

5
1

F
O

R
M

A
T

d
H

,
•

L
M

tL
is

u*
n

iw
i«

»
->

«»
<

-
-

•
•

•
-

-»
M

A
IN

0
8

0
0

A
SM

=
0

.0
M

A
IN

0
8

0
1

h
AS

M
RG

=
0

.0
M

A
IN

03
02

g
2

2
8

C
O

N
T

IN
U

E

•



I
F
(
C
0
N
0
P
T
(
4
)

.
N
E
.

1
)

G
O

T
O

2
3
2

W
R
I
T
E
(
6
,
5
2
)

•*
5
2

F
O
R
M
A
T
!
1
H
1
,
1
0
X
,

'
D
A
I
L
Y

F
L
O
W

D
U
R
A
T
I
O
N

A
N
D

E
R
R
O
R

T
A
B
L
E
'
)

W
R
I
T
E
(
6
,
5
3
)

5
3

F
O
R
M
A
T
d
H
/
,
1
0
X
,

'
F
L
O
W

I
N
T
E
R
V
A
L
'
,
5
X
,
'
C
A
S
E
S
'
,
3
X
,
»
A
V
.
E
R
R
O
R
'
,
3
X
,

1
'

A
V
R
.

A
B
S
.

E
R
R
O
R
'
,
3
X
,

'
S
T
A
N
D
A
R
D

E
R
R
O
R
1
)

S
S
E
S
F

•
0
.
0

S
S
F
R
A

«
0
.
0

S
S
E
R
P

=
0
.
0

A
C
R
F
M
I

=
O
.
C

D
O

2
3
0

K
R
F
M
I

=
1
,
2
2

I
F
(
K
R
F
M
I

.
E
Q
.

1
)

E
T
I
B
F

=
0
.
0

I
F
t
K
R
F
M
I

.
E
Q
.

2
)

E
T
I
B
F

=
1
.
0

F
K
R
F
M
I

=
K
R
F
M
I

I
F
t
K
R
F
M
I

.
G
T
.

2
)

E
T
I
B
F

=
E
X
P
(
(
F
K
R
F
M
1
/
2
.
0
)

-
1
.
0
)

C
C
F
'
F
M
I

=
C
K
F
M
K
K
R
F
M
I

)

I
F
(
C
C
R
F
M
I

.
E
Q
.
.
0
.
0
)

W
R
1
T
E
(
6
,
5
4
)

E
T
I
B
F
,

C
C
K
F
M
I

5
4

F
O
R
M
A
T
d
H

,
I
X
,
1
3
X
,
F
8
.
1
,
I
H
-
,
F
9
.
1
,
F
1
2
.
1
,
5
X
,
F
8
.
2
,
5
X
,
F
8
.
2
)

I
F
C
C
C
R
F
M
I

.
E
Q
.

0
.
0
)

G
O

T
O

2
2
9

S
E
R
A
V

=
S
E
R
A
(
K
R
F
M
I
)
/
C
C
R
F
M
I

S
E
R
R
V

=
S
E
P
R
(
K
R
F
M
D
/
C
C
R
F
M
I

I
F
(
C
C
R
F
M
I

.
E
Q
.

1
)

W
R
I
T
E
(
6
,
5
4
)

E
T
I
B
F
,
C
C
R
F
M
I
,
S
E
R
R
V
,
S
E
R
A
V

I
F
(
C
C
R
F
M
I

.
N
E
.

1
)

W
R
I
T
E
(
6
,
5
4
)

E
T
I
B
F
,
C
C
R
F
M
I
,
S
E
R
R
V
,
S
E
R
A
V
,

1
S
E
S
F
(
K
R
F
M
I
)

2
2
9

A
C
R
F
M
I

=
A
C
R
F
M
I

+
C
R
F
M
I
(
K
R
F
M
I
)

I
F
(
A
C
R
F
M
I

.
E
Q
.

0
.
0
)

G
O

T
O

2
3
0

S
S
E
P
R
-
=

S
S
E
R
R

+
S
E
R
R
(
K
R
F
M
I
)

S
S
E
R
R
V
=

S
S
E
R
R
/
A
C
R
F
M
I

S
S
E
R
A

=
S
S
E
R
A

+
S
E
P
A
(
K
R
F
M
I
)

S
S
E
R
A
V

=
S
S
E
R
A
/
A
C
R
F
M
I

2
3
0

S
S
E
S
F

=
S
S
E
S
F

+
S
E
S
F
(
K
R
F
M
I
)

W
R
I
T
E
(
6
,
5
5
)

>
\
C
R
F
M
I
,
S
S
E
R
R
V
,
S
S
E
R
A
V
,
S
S
E
S
F

5
5

F
O
R
M
A
T
d
H

,
2
2
X
,
F
9
.
1
,
F
1
2
.
1
,
5
X
,
F
8
.
2
,
5
X
,
F
8
.
2
)

F
D
P
Y

=
D
P
Y

S
A
D
F

=
S
A
T
F
V
/
F
D
P
Y

R
A
D
F

=
R
A
T
F
V
/
F
D
P
Y

R
A
1

=
0
.
0

M
A
I
N
0
3
0
3

M
A
I
N
0
8
0
4

M
A

I
N
O
8
0
5

M
A
I
N
0
3
0
6

M
A

I
N
O
8
0
7

M
A
I
N
0
3
0
8

M
A
I
N
0
3
0
9

M
A
I
N
0
3
1
0

M
A
I
N
0
8
1
1

M
A

I
N
O
3
1
2

M
A
I
N
0
3
1
3

M
A
I
N
0
8
1
4

M
A
I
N
O
3
1
5

M
A
I
N
0
3
1
6

M
A

I
N
O
B
1
7

M
A
I
N
O
3
1
8

M
A
I
N
C
8
1
9

M
A
I
N
O
3
2
0

M
A
I
N
O
8
2
1

M
A
I
N
O
3
2
2

M
A
I
N
O
3
2
3

M
A
I
N
O
B
2
4

M
A
I
N
O
8
2
5

M
A
I
N
0
8
2
6

M
A
I
N
O
8
2
7

M
A
I
N
O
3
2
3

M
A

I
N
O
8
2
9

M
A
I
N
0
3
3
0

M
A
I
N
0
8
3
i

M
A
I
N
0
3
3
2

M
A
I
N
0
8
3
3

M
A

I
N
O
8
3
4

M
A

I
N
O
B
3
5

M
A
I
N
0
3
3
6

M
A
I
N
0
3
3
7

M
A
I
N
0
3
3
8

h
-
»

M
A
I
N
0
3
3
9

O r\
>

_
-
^
?
-
"
—
.

"



;•
••

••
•

•
•

•
.•

j
.

j
.
•
-
.
-
-
•

.
..

.
•

•
•

..-
..:

••
.

•
•
.
.
;
•

•
-•

.
•

M
A

IN
0

8
4

0

rt
_

M
A

IN
08

41
*A

2
=

°-
°

M
A

IN
08

42
RA

3
=

°;
?v

t
nP

Y
M

A
IN

03
43

S«
P

-
DS

SF
OA

YI
-

SA
DF

HA
IN

08
45

°*
f.

'»
DR

AF
*D

RA
F

M
AI

N0
34

6
RA

n"
^

I
n<

;A
F*

D
SA

F
M

A
1N

08
A

7
c
j?

=
R

A
2

+
D

5
A

F
»

u
i»

r
,

.
.
.
.

23
1

RA
3

=
RA

3
+

DR
AF

*D
SA

F
T

^
T

J)
2

DF
CC

=
RA

3/S
QR

T(
RA

1*
RA

2I
«A

NO
84

9
56

Kt
IIH

^O
^C

OR
RE

LA
UO

*
COE

FFIC
IEN

T^
,,

».
«0

.«
^

23
2

C
O

N
TI

N
U

E
3

tc
fr

n
N

n
P

T
{

5
)

.N
E

.
1

)
G

U
lu

c
o

?
IF

IC
O

N
U

P
IO

J
M

A
IN

C
35

3
I

OU
TPU

T
HA

XK
UM

RU
NO

FF,
PR

EC
IPI

TA
TIO

N
AT

ENO
0,

YEA
RS

.
^

^
.

C
57

K
K

t^
llO

X
,

-TW
ENT

YH
IGH

EST
CLO

CKH
OUR

RAI
NFA

LL
EVE

NTS
IN

THE
MJ

IN
gg

5,
raK

Kt
ffU

.X
.

-E
.TY

H.
He

ST
CLO

CKH
CUR

OVE
RLA

NO
FLO

,R
UNO

FF
EV

™
"w

ffi
e.S

.K
K

SS
,K

Si
l.

K«
o.i

.ao
,

K
iff

iS
W

P
IT

L
1

6
O

0
J

*
M

A
IN

08
64

'
60

U
30

X,
'DA

ILY
SO

IL
MO

IST
UR

E
OU

TP
UT

•I
MA

U1
036

7
60

CA
LL

AK
5T

(E
OL

rS,
r16

0H
Y.

DP
Y>

HM
N0

86
8

23
^°

fS
pT

,1
0,

-EO
.X

)G
OT

0
100

=
00

9
S

W
ff

io
,

00
TO

in
K

m
SU

BR
OU

TI
NE

DA
YN

XT
(D

AY
,D

PY
)



•
-
'

ir
»n
im
.i
».
i.
.i
i.
.,
ii
..
i

-
i
d

r
P

Y
N

X
O

0
0

2
C

D
ET

ER
M

IN
ES

NU
M

RE
R

OF
NE

XT
DA

Y
OF

TH
E

YE
AR

C
D

Y
N

X
0

0
0

3
IN

T
E

G
E

R
D

A
Y

,D
P

Y
D

Y
N

X
0

0
0

4
D

A
Y

=
D

A
Y

+•
1

'
0

Y
N

X
0

0
0

5
IF

(O
A

Y
.E

Q
.

3
6

6
)

DA
Y

-
1

•
D

Y
N

X
00

06
IF

IO
AY

.E
Q

.
6C

.A
N

D
.

DP
Y

.E
Q

.
36

6)
DA

Y
-

.6
6

0Y
N

X
00

07
IF

(D
A

Y
.E

Q
.

36
7)

CA
Y

-
60

D
Y

N
X

00
08

R
E

T
U

R
N

D
Y

N
X

0
0

0
9

c
„
^

-
;-

:^
*

«
^

v
^

U
-
r
-
,

v
.
^

„
-
y

.
-
-

O
Y

O
T0

00
1

SU
B

R
O

U
TI

N
E

D
A

Y
O

U
T(

V
D

C
Y

,M
ED

W
Y

,D
PY

)
C

_
D

Y
O

T
0

0
0

2
C

PR
IN

T
S

TA
B

LE
O

F
D

A
IL

Y
V

A
LU

ES
C

*

DI
M

EN
SI

ON
M

E0
W

Y
(1

2)
,V

D
C

Y
(3

66
),V

D
M

D
(1

2)
D

Y
O

T0
00

4
IN

T
E

G
E

R
D

A
T

E
,D

A
Y

,D
PY

D
Y

0T
00

05

"
S

fS
^

0YO
T0O

06
|

1
•M

A
R

',5
X

,'A
PR

',5
X

,'M
A

Y
',5

X
,'J

U
N

E«
5X

,'J
U

L'
,5

X
,'A

U
G

',5
X

,
SE

PT
)

DY
OT

OU
Ur

M
E

D
W

Y
(3

)
=

0
D

Y
O

T
00

09
DC

1
0

4
D

A
TE

=
1

,2
3

,1
D

Y
0T

00
10

IF
(M

0D
(D

A
T

E
,5

)
.N

E
.

1)
GO

TO
10

2
D

Y
O

TO
O

U
D

O
1

0
1

KM
O

=
1

,1
2

^
D

Y
O

T
00

12
DA

Y
=

M
ED

W
Y

(K
M

O
)

+
D

A
TE

D
Y

O
T

00
13

1
0

1
V

D
M

D
(K

M
O

)
*

V
D

C
Y

(D
A

Y
)

n
v

n
T

0
n

i4
W

RI
TE

(6
,2

)
DA

TE
,V

DM
D(

12
),(

VD
M

D(
KW

D)
,

K
W

D
-1

.1
1!

0Y
0T

00
15

2
FO

R
M

A
Td

H
,3

X
,1

6,
3X

,1
2F

8
.1

)
D

Y
O

T0
01

6
G

O
T

O
1

0
4

D
Y

0
T

0
0

1
7

1
0

2
DO

1
0

3
KM

O
*

1
,1

2
D

Y
O

T
O

O
IB

DA
Y

=
M

ED
W

Y(
KM

O)
♦

O
A

TE
D

Y
0T

G
01

9
1

0
3

V
D

M
D

(K
M

O
)

=
V

D
C

Y
(D

A
Y

)
D

Y
O

T
00

20
W

PI
TE

(6
,3

)
DA

TE
,V

DM
D(

12
),(

VD
M

0(
KW

D)
,

KW
D

-
1,

11
)

0Y
0T

00
21

3
FC

R
M

A
T

dX
,3

X
,

16
,3

X
,1

2F
8.

1
)

D
Y

O
T0

02
2

H
10

4
CO

N
TI

N
U

E
D

Y
0T

00
23

§
IF

ID
PY

.N
E

.
36

6)
GO

TO
10

6
*"



ooooooooooOwOgooooooooooooooooo^^^^g
Hr-V-Hr-r-r-^^^coOOCOOCC

>->->>->,J:r:rrnQCDCOCCOCOOonoooccc_c-OOCL_-

*»

II
o
3:

o.
3:

o
2:

o
>

co h-
CO CN>

> >-
o o
o o
> >

Qv rH

CNJ 4"

>♦ ~*

o >
O o
> o

-» >

co -*•»

*£> O
CO -«
w CNJ ^"»

>. w r-<

o >- •
Q O CO
> O LL

- > r-

CO —•

ro o
CO CO •*
«w» t—< r—J

>- ~ •
0 >- CO
Q U U-
> O -4"

^ > *
_ .. X
rvj *«• co
O O •-

>• -"
o >-
o o

> o
>

CO

— ro

CO CNJ

>- >
o o
o o

> >

O CNJ
CO <f
w- CNJ

> —

o >
o. o

> Q
r- >

•4- *-«
sO r-4

UN

o
o

>

o

>

o

o
>

rn

>

o

o
>

{NJ -»
- v-. r~t

.) >• *
3 O CO
> O U-
^ > r—

CO rH CO O
fO CO *- c°>
— i—l r-l —*

>- <— 8 >"
o >- co o
Q O UL Q
> o <f >

CO

LL

CNJ
»•

X
CO

CO

U-

X
cc

«

CO

UL
».

X
CO

CO

U.
CNJ

*•

X
CO

- > -

CO

U.

X
mX ~»

CO <t* — *•
•• o co -

•r m «4* «"-«
O <** (NJ CO
CO >- — •
m u> * in

^ c. o x
x > o r~
r- >

LU CNJ
f— r-(
< r-. —

— o > c
x£S < 2:
v£> +OO
co CNJ »-* >
w r-< «-» >" •»
> ^ O O LU
O r~* >_ O t—

V >

CNJ

CO —

O O
CO LO.
•—« r-4

> —
o >-
o o
> o

>

o

> I!

I! O

CN] r"~ ^
o

li v£> IH
~- O

LU >- r-4

K O
< Q O

>

Q *-
LL! O

I!

O

co r— -4* "•»
• OUJ - o
«OrVDO^"
—<• ^ w ^-< H-
UJ O -"" LiJ W *5

c j- >- |- |- > 2
|SooSocStfooc|

i^

in

o o

X
UJ

D

in «—

»< O

v£> CN1
r~

UJ - <
r- > £
h-< O C£

f— co

o o

in

^ CNJ r~» *••

vO r-l —* ro
«— CNJ I * 2!
uj —. <t > DC
j_ >- s -S 3
^—. o a.'. O I '—

Q a LU UJ 2: •«•
> u-, zk cc uj r<-
r-( #

xO '>'''
•«•

•ft

o

CO

•• II

X

99HHM

105

CNJ

0
o

o

a.
LU

CC
ex.

cr o
Cd r-4 r-4 r-4

OOO
o o o o
ex a o_ o_

ro 4- m O f- c°
o o o o o o
000000
000000
O, D_ 0- Q. O- D_
UJ LU LU LU LU ILJ UJ LU UJ LU

CM

o
o

o

a.

LU

a:
0.

-«•

•$>>

•}<

•«-

-?:-
<«•

•«•

•}{•

•i'c

•k-

-Jr

•5J-

-«•

•*
«

00

1/)

<

CC

<
2:
to

CC
o
u_

to

o

c
•—«

cr:
LU

a

\D
z:
a

a:

a.
•>

o_

LU

CX.
t*

O
cc

a.
mm

CL

O

or
77

c
X

>

o

o_

X

CC
o

5:

o
ct:

o
oc:

a.
UJ

cC
a.

CO

>J

<
H
O

41
.y.

•if
•J'r
«

-;:-
ir

z
o
m-m

I—
<r

a.

r-*

o
LU

C£

CL

>

DC

O

LU

Z)

C
a: CO

LU

o

>

c

oooo

O-

<!-
LU

D.
O

» a:
r-m CX.

<t -
CNJ cC

- r>
vO o
«o x
CO

a.

x
QC
o

>-
o_

C

>

o

z; o
c£ —•

k a
LU I—
CC

o
— o

o —<

o

Q.

o o CL
O O UJ LU <t

« • ♦ LU

a.

X o
OC cc,11
0_ CL

cl

0:

O
o

X

O

o

D
o

o
DC

CO LU

z: o
LU UJ
ZZ H- CL
H Zu
Q »-» CL

o

cc cc

o

LU

O

>- •
<
O DC

7?
|! O

X

>- -)
<r —

O LL

II

ILLLUlUJl
r-H r-m CX. CC _J _J *-"

O
O



2^r2^52^rvjrvjcvJCNjCNjCNjCNj™
«^r^^0f->0«000000000 oooooooooo
SSSSooooOOOOOO oooooo OOOOOO

a^aaaaaaaaaaaaaaaaaaaaaa,aa

O r-l CNJ

4" <J" -t
O O O
o o o
Cl Cl Cl
LU LU LU

CC CC CC
ex ex ex.

106

co %t m vO i*~ co o
nJ- >j- <r vJ" 4" >i" 4-
o o o o o o o
6 o o o o o o
Cl CL CL CL O- a a
UJ LU LU UJ LU UJ UJ

or ex cc err cc cc <x
a ex ex. ex. ex ex. ex

.* *•

ro in

o o
<-<

co
o o

li h- r-

>~ o o

< o o *

o
-J £ X

Z •z

vO CC or

*o a a

co
•

•

• j- h-

to UJ •r~S

o
•Mk •

-j
i

o

it, m

CC

o

CN!

O

CC

~D X X
OC
a

nO >-
CO 1! a

a
X

rH O CC
X CL

f—
o _J o ZL

il >•
<r «

>- Q O
>

O

+• m

-~. >- O
>- < 3

•

o

z
<

o

<. .U 'Z. o o aQ<
*-*

o < _J O 2 8 * x 4"

r-i o co in
X
OC
o

r-4

+
CNJ

*

NCAY, DRHP( PRLH

o CO

CM r—1

X
m~S
CC

ex.

CO o

CNJ r-4

o

r-H

(4

-J
CC
CX vO

4-

•o co

r-l CNJ
• t

o
r-4

«

o CO
r-l CNJ

C (••

9>

rH

sO o
r-4 Or ||

• *

( t 8 8
O O O

•>!• a:

7)

UJ
o

•

O

«

o

ft

O t o o o o LU O
( ^

o o o o o O O Q

CNJ

II

cc

D

Y=DAY LDAY.E LDAY.E LDAY.E

a

o
cc

ii

X

O
7

II

OC,

7)

>- t

<
o cc

73

II 3

>- z:

X ex. h-
r-l z o o

>- CL •

II <
O II x

CL OC
D Jlo.

<*•
O
r-i

a

r—(

a

II

CNJ

a

II

ro

a..

11

a
4"
Lxj

CL

TO108 (PRH.LI

O

C
J-

II II

r~l CNJ

a a

UJ LU

Cl a

II

ro

.»*

Cl

H

4"

a

TO103 (PRNH.< 4P(1)=

II II

CNJ ro

a. a

•4- 4-

II

4"

0.

4"

00
o
rH

a

II II

r-4 CNJ

Cl CL

4- -4"

4P(3)=4P(4)=1109KP

O
X
...1

Q U. LL LL
mJ *-•%-* W-*

-J

Cl

o

X

z
O LL

C JZ»»
KO.IL
zoo «

o
4"
UJ

o.

UJ

a.

VT

LLj

CL

O U.

o •—'
c
o a

U.j

a

O u_ iu LU UJ

cl a

UJ

a

o
o

LU LU

CX CX

LU LU O

a a o

rH

o

CNJ

O

CO

O

4"
o

IP.

o

vO

o
1

o
m-l

cc

c
r-4

•;



H
U

ff
J

•i
i—

W
ii

i»
Ji

fi

P
E

4
P

(K
P

R
D

)
=

P
E

4
P

(K
P

R
D

)*
P

R
H

P
E

P
*

P
E

4
P

(1
)

R
E

T
U

R
N

E
N

D

.

'-
»*
«»
.«
lt
(.
.*
i^
^.
-.
.-
:-
:

1
0

9

C
^

j
.

•»
-
y
- 1

r c c

SU
BR

O
U

TI
N

E
R

T
V

A
R

Y
(C

T
R

I,S
A

T
R

I,B
T

R
I,C

H
C

A
P,

N
B

T
R

I,M
X

T
R

I,N
C

T
R

I,E
X

Q
PV

,
L

S
H

F
T

,T
F

C
F

S
)

D
IM

EN
SI

O
N

A
W

S3
IT

I9
9)

,B
T

R
I(

9
9

),
C

T
R

I(
9

9
),

S
A

T
R

I{
9

9
)

L
O

G
IC

A
L

L
S

H
F

T

D
O

1
0

0
K

IA
=

1
,M

X
T

R
I

S
A

T
R

K
K

IA
)

=
C

O
1

0
0

A
W

S
B

IT
(K

IA
)

=
0

.0
L

S
H

F
T

=
.F

A
L

S
E

.

F
M

X
T

R
I

=
M

X
T

R
I

F
N

B
T

R
I

=
N

B
T

R
I

F
N

P
T

R
I

=
N

C
T

R
I

T
F

X
=

T
F

C
F

S
T

F
M

R
T

=
0

.1
*

C
H

C
A

P
IF

(T
F

X
-L

T
.

T
FM

R
T

5
T

FX
=

T
FM

R
T

IF
(F

N
P

T
R

I
.E

Q
.

FM
X

TR
I

.A
N

D
.

TF
X

.E
Q

.
TF

M
R

T)
RE

TU
RN

FN
T

R
I

=
F

N
B

T
R

1*
(C

H
C

A
P

/T
F

X
)*

*E
X

Q
P

V
+

0
.5

IF
tF

M
T

R
I

.L
T

.
1

.0
)

F
N

T
R

I
=

1
.0

1
•N

C
T

R
I

=
F

N
T

R
I

F
N

S
T

R
I

=
N

C
T

R
I

IF
IF

N
S

T
R

I
.N

E
.

F
N

P
T

R
I)

L
SH

FT
=

.T
R

U
E

*
IF

(.
N

O
T

.
L

S
H

F
T

)
R

E
T

U
R

N
IF

(F
N

P
T

R
I

.G
T

,
9

8
.5

)
G

O
TO

1
0

1
F

C
N

T
P

I
=

A
B

S
(F

N
S

T
R

I
-

F
N

P
T

R
I)

IF
(F

C
M

T
R

I
.L

E
.

1
.1

)
G

O
T

O
1

0
1

F
N

S
T

R
I

•
F

N
P

T
R

I.
+

1
.0

F
N

S
T

R
I

=
F

N
P

T
R

I
-

1
.0

1
0

1

G
T

.
F

N
P

T
R

I)

IF
C

F
N

S
T

R
I

.L
T

.
F

N
P

T
R

I)
N

C
T

R
I

=
F

N
S

T
R

I

K
B

1
=

0

K
B

2
=

1

P
R

E
P

0
0

5
0

P
R

E
P

0
0

5
1

P
R

E
P

0
0

5
2

P
R

E
P

0
0

5
3

j
.
j
,
.
i
.
j
.

y
.
j
,

-•
.
J
.

•
*
-

?
r

->
-
-
v

'.
-
V

*<
*

-*
c

-i
~

-V
"

R
T

V
Y

O
0

0
1

R
T

V
Y

0
0

0
2

R
T

V
Y

0
0

0
3

R
T

V
Y

0
0

0
4

'
R

T
V

Y
G

G
0

5

R
T

V
Y

0
0

0
6

P
T

V
Y

0
0

0
7

R
T

V
Y

0
0

0
3

R
T

V
Y

0
0

0
9

R
T

V
Y

0
0

1
0

R
T

V
Y

0
0

1
1

R
T

V
Y

0
0

1
2

R
T

V
Y

0
0

1
3

R
T

V
Y

0
0

1
4

R
T

V
Y

0
0

1
5

R
T

V
Y

0
0

1
6

R
T

V
Y

G
0

1
7

R
T

V
Y

0
0

1
8

R
T

V
Y

0
0

1
9

R
T

V
Y

0
0

2
0

R
T

V
Y

0
0

2
1

R
T

V
Y

0
0

2
2

R
T

V
Y

C
0

2
3

R
T

V
Y

0
0

2
4

R
T

V
Y

C
0

2
5

R
T

V
Y

0
0

2
6

R
T

V
Y

0
0

2
7

P
T

V
Y

0
0

2
8

R
T

V
Y

0
0

2
9

•
•

•
•

O S
3



*
*

*
»

.>
•"

*
*

*
*

*
*

*
*

*
»

1
0

2

1
0

3

1
0

4

1
0

5

1
0

6

1
0

7

1
0

8

1
0

9

~
w

.i
ir

.M
i

•i
«r»

"ii
..

«
»

«
,.

»
i.

.,
«

m
n

m
it

.»
m

*
~

K
B

3
a

0

K
B

1
=

K
B

1
+

1

IF
IK

B
1

.G
T

.
N

B
T

R
I)

G
O

T
O

1
0

5
K

B
4

=
0

W
S

B
IT

=
B

T
R

K
K

B
D

/F
N

S
T

R
I

K
B

4
=

K
B

4
*

1

I
F

(
K

B
4

.G
T

.

A
W

S
B

IK
K

B
2

)
K

B
3

=
K

B
3

+

1
F

(K
B

3
.L

T
.

K
B

3
=

0

K
B

2
=

K
B

2
+

G
O

T
O

1
0

3
IF

C
F

N
P

T
R

I
D

O
1

0
7

K
B

6

D
O

1
0

6
K

B
7

S
A

T
R

I(
K

B
6

)

C
O

N
T

IN
U

E

D
O

1
0

9
K

B
5

C
T

R
I(

K
B

5
)

R
E

T
U

R
N

F
N

O

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
SU

BR
OU

TI
NE

SN
C

M
EL

IB
D

D
FS

M
,S

PT
W

C
C

,S
PM

,E
LD

IF
,D

A
Y

,S
PB

FL
W

,X
D

N
FS

,F
fO

P,
1

FF
SI

,M
R

N
Sr

-',
D

SM
G

H
,S

D
E

PT
H

,S
T

M
D

,P
X

C
SA

,H
O

U
R

,S
A

X
,S

C
FR

F,
O

FR
FI

S,
SO

FR
F

2
A

M
FS

IL
,P

R
H

,S
PT

W
,T

A
N

SM
,S

PL
W

,S
FM

D
,O

FR
F,

W
T4

A
M

,W
T4

PM
,A

SM
,A

SM
R

G
,

3
S

A
S

F
X

,S
A

P
A

X
,D

M
X

T
,D

M
N

T
,R

IC
Y

,F
IR

R
)

S
N

O
W

N
'E

L
T

C
O

M
P

U
T

A
T

IO
N

D
IM

E
N

SI
O

N
D

M
N

T
(3

6
6

),
D

M
X

T
(3

6
6

),
F

IR
R

(1
5

),
P

.I
C

Y
(3

7
)

IN
T

E
G

E
R

D
A

Y
,H

O
U

R
R

E
A

L
M

H
S

M
,M

R
N

S
M

'
IF

((
D

A
Y

.N
E

.
2

7
4

)
.O

R
.

(H
O

U
R

.N
E

.
1

))
GO

TO
1

0
0

S
P

L
W

=
0

.0

X
E

L
R

=
0

.0

N
C

T
R

I)
G

O
T

O

=
A

W
S

B
IU

K
B

2
)

1 N
B

T
R

I)
G

O
T

O

1
0

2

«-
W

S
B

IT

1
0

4

G
T

.
9

8
.5

)

1
,N

C
T

R
I

1
,K

B
6

S
A

T
R

I
(K

B
6

)

G
O

T
O

1
0

8

1
,

M
X

T
R

I
=

A
W

S
B

IT
JK

B
5

)

.+
A

W
S

B
IT

(K
3

7
)

-
C

T
R

K
K

B
7

)

R
T

V
Y

0
0

3
0

R
T

V
Y

0
0

3
1

R
T

V
Y

0
0

3
2

R
T

V
Y

0
0

3
3

R
T

V
Y

0
0

3
4

P
T

V
Y

0
0

3
5

R
T

V
Y

0
0

3
6

R
T

V
Y

0
0

3
7

R
T

V
Y

0
0

3
8

R
T

V
Y

0
0

3
9

R
T

V
Y

0
G

4
0

R
T

V
Y

C
0

4
1

R
T

V
Y

0
0

4
2

R
T

V
Y

0
0

4
3

R
T

V
Y

0
0

4
4

R
T

V
Y

0
0

4
5

R
T

V
Y

0
0

4
6

R
T

V
Y

0
0

4
7

R
T

V
Y

C
C

4
8

R
T

V
Y

0
0

4
9

R
T

V
Y

0
0

5
0

R
T

V
Y

0
0

5
1

•
A
,
J
-

»
V

»
.
V

m
f.

J
*

-*
«•

af
e

-i
t

"±
t

'I
*.

Jfm
~f

.
If

.
^

rj
.

-,
*

-.,
--»

*,
«.

+f
m

S
N

O
W

0
0

0
1

I
,S

N
O

W
0

0
0

2
S

N
O

W
O

0
0

3
S

N
O

W
0

0
0

4

S
N

O
W

0
0

0
5

S
N

O
W

0
0

0
6

S
N

O
W

0
0

0
7

S
N

O
W

0
0

0
8

S
N

O
W

0
0

0
9

S
N

O
W

0
0

1
0

S
N

O
W

O
O

U

•
•

-.
.•

••
«!

>
•

H O c
o



>
:
^
^
«
^
J
^
«
'
t
*
^
«
»
r
n
*
r
f
t
*
e

•

C c c c

1
0

0

S
D

S
C

=
0

.0
2

7
F

D
S

C
=

0
.0

F
T

A
»

0
.0

R
IC

D
*

0
.0

K
R

IA
=

0

C
O

N
T

IN
U

E

C
A

L
C

U
L

A
T

IO
N

O
F

D
M

X
T

C
U

R
R

E
N

T

H
O

U
R

L
Y

A
IR

T
E

M
P

E
R

A
T

U
R

E
D

A
Y

,
D

M
N

T
N

E
X

T
D

A
Y

IF
(H

O
U

R
.N

E
F

D
S

C
=

0
.0

F
T

A
=

F
D

S
C

W
T

4P
M

=
D

M
X

T
(D

A
Y

)
1

0
1

IF
tH

O
U

R
.E

Q
.

1
0

)
IF

(H
O

U
R

-E
Q

.
IF

tH
O

U
R

.N
E

.
N

C
A

Y
-

D
A

Y
+

IF
(N

D
A

Y
.E

G
.

IF
(N

C
A

Y
.E

Q
.

IF
tN

D
A

Y
.E

Q
.

4
)

G
O

T
O

1
0

1

-
«
^
*
^
-
-
.
-
,
.
-
.
-
.
V
.
^

.
V
,
.
.
?
-
,
^
:
.
.

-
4

.0
*

E
L

D
IF

+
S

D
S

C
=

-
0

.0
2

7
8

2
2

)
S

D
S

C
=

0
.0

2
7

8
1

6
)

G
O

T
O

1
0

2

1 3
6

6
)

M
D

A
Y

=
1

6
0

.A
N

D
.

D
M

X
T

(3
6

6
)

3
6

7
}

N
O

A
Y

=
6

0

(X
E

L
R

/4
.0

)*
0

.7
*

E
L

D
IF

1
0

2

1
0

3

1
0

4

X
E

L
R

«
X

E
L

R
T

E
H

=
W

T
4

A
M

F
D

S
C

=
F

D
S

C
.

F
T

A
=

F
T

A
+

IF
IP

R
H

+
S

P
T

W
IF

(H
O

U
R

.N
E

2
4

)

.N
E

.
0

.0
)

N
O

A
Y

-
3

6
6

W
T4

AM
=

D
M

N
T(

N
CA

Y
)

-
(X

E
L

R
/4

.0
)*

3.
3*

E
L

D
IF

IF
(P

R
H

.L
E

.
0

.0
.O

R
.

XE
LR

.G
E

.
4

.0
)

GO
TO

10
3

W
T4

A
M

=
W

T4
A

M
-

0
.3

2
5

*
E

L
D

IF
V

JJ
4P

M
=

W
T4

PV
,

+
0

.1
7

5
*

EL
D

IF
X

E
L

R
=

X
E

L
R

+
1

.0
IF

(P
R

H
.N

E
.

0
.0

.O
R

.
XE

LR
.L

E
.

0
.0

)
GO

TO
10

4
W

T4
A

M
=

W
T4

A
M

+
0

.8
2

5
*

E
L

D
IF

W
T4

PM
«

W
T4

PM
-

0
.1

7
5

*
E

L
D

IF
-

1
.0

4-
F

T
A

*
(W

T
4

P
M

-
W

T
4A

M
)

+•
S

D
S

C

F
D

S
C

.E
Q

.
0

.0
)

G
O

T
O

G
O

T
O

1
0

5

1
2

8

C C
CA

LC
U

LA
TI

O
N

OF
TI

M
E

AG
IN

G
OF

TH
E

SN
OW

PA
CK

•
.

'
"

•

S
N

O
W

0
0

1
2

S
N

O
W

0
0

1
3

S
N

O
W

0
0

1
4

S
N

0
W

0
0

1
5

S
N

O
W

0
0

1
6

S
N

0
W

0
0

1
7

S
N

0
W

0
G

1
3

S
N

G
W

0
0

1
9

S
N

O
W

0
0

2
0

S
N

O
W

0
0

2
1

S
N

O
W

0
0

2
2

S
M

O
W

G
0

2
3

S
N

O
W

O
0

2
4

S
N

O
W

0
0

2
5

S
N

O
W

0
0

2
6

S
N

O
W

0
0

2
7

S
N

O
W

0
0

2
8

S
N

O
W

0
0

2
9

S
N

O
W

0
0

3
0

S
N

O
W

0
0

3
1

S
N

O
W

0
0

3
2

SN
O

W
0

.0
3

3
S

N
O

W
0

0
3

4

S
M

O
W

O
0

3
5

S
N

0
W

0
0

3
6

S
N

O
W

0
0

3
7

S
N

O
W

0
0

3
3

S
N

0
W

0
0

3
9

S
N

O
W

0
0

4
0

S
N

O
W

0
0

4
1

S
N

O
W

0
0

4
2

S
N

0
W

0
0

4
3

S
N

0
W

0
0

4
4

j-
«

S
N

O
W

0
0

4
5

O



'

.
.
.
.
.
.
.
.

C
S

N
C

W
00

46
SA

X
-

SA
X

+
1

.0
SN

0W
00

47
IF

IS
A

X
.G

T
.

1
5

.0
)

SA
X

=
1

5
.0

<i
M

nW
00

48
10

5
IF

(T
EH

.G
T.

32
.0

)
GO

TO
11

0
SN

0W
Q0

48
r

PR
Ff

lP
IT

A
TI

O
N

IN
FO

RM
OF

SN
OW

-
CA

LC
UL

AT
E

IN
TE

RC
EP

TI
O

N
DE

NS
IT

Y
OF

NE
W

SN
0W

00
49

C
SN

OW
"Sm

PA
CtI

Sn
"

AND
SE

TT
LIN

G
SNO

W
PAC

K
AN

D
TH

E
EFF

EC
T

CN
AL

BED
O

SN
OW

005
0

|
C

«
*

.
^o

to
i

m
SN

0W
00

51
IF

tP
R

H
.L

E
.

0
.0

)
GO

TO
11

0
SK

)W
00

52
PR

H
-

SP
M

*P
RH

SN
O

W
00

53
H

S
F

=
P

R
H

A
S

M
=

A
SM

+
H

S
F

PR
H

=
(
1

.0
-

(F
F

S
I*

F
F

O
R

))
*

P
R

H
H

S
F

R
G

=
P

R
H

AS
MR
G

=
AS
MR
G
+
HS
FR
G

SN
O-
W0
05
8

FS
IL

-
FP
SI
*F
FO
R*
HS
F

SN
OW
00
59

AM
FS
IL

=
A
M
F
S
I
*

FS
It

SN
OW
00
60

IF
tT
FH

.L
E.

J.
O

GO
SN
0W
00
61

DN
FS

=
XD
NF
S

«•
((
0
.0

1*
TE
H
)*
*2
)

^
SN
OW
00
62

GO
T0
^1
C7

••
SN
OW
00
63

io
7

?F
(S
PT
WX
'g
t!

0.
0

.A
ND
.

SD
EP
TH

.G
T.

SP
TW
)

SD
EP
TH
-

SD
EP
TH
-

((
PR
H*

SN
0W
00
64

1
SD
EP
TH
/S
PT
M)
*C
IO
.l
0*
S0
EP
TH
l*
*O
.2
5n

SN
UW
00
66

S
P
T
W

=
S
P
T
W

+
PR
H

S
N
O
W
0
0
6
7

SD
EP
TH

-
SD
EP
TH

+
(P
RH
/D
NF
S)

^
SN
0W
00
68

S
A
S
F
X

=
S
A
S
F
X

+
P
R
H

Q
M
n
w
0
0
6
9

IF
(S
AS
FX

.G
E.

PX
CS
A)

GO
TO

1C
3

SN
OW
00
70

G
O
T
O

1
0
9

S
N
0
W
0
0
7
1

1
0
8

S
A
X
=

SA
X
-

1.
0

S
N
O
W
0
0
7
2

IF
tS
AX

.L
T.

0.
0)

SA
X
=
0.
0

SN
OW
00
73

S
A
S
F
X
=

SA
SF
X
-

PX
CS
A

S
N
O
W
0
0
7
4

1
0
9

P
P
H

=
0
.
0

S
N
O
W
0
0
7
5

1
1
0

C
O
N
T
I
N
U
E

S
N
O
W
0
0
7
6

I
F
I
S
P
T
W

.
L
E
.

0
.
0
)

G
O

T
O

1
2
7

S
N
O
W
0
0
5
4

S
N
O
W
0
0
5
5

S
N
0
W
0
0
5
6

S
N
O
W
0
0
5
7

0
S
N
O
W
0
0
7
7

H1
C

SE
AS
ON
AL

ME
LT

FA
CT
OR

AD
JU
ST
ME
NT

bN
JW
uu



, .

oo o O r-t cnj ro
f- r- cc cc cc co
000000
oooooo
IS 3 3 3 3 2
O C 3 O O G
z z z 2: z 21
CO CO co to CO CO

*7

co

o

o

3

o
z
CO

in o h- co O o r-4
co co co ro co O O
o o o o o o o
0000000
3 3 3 3 2 2 3
o c b c c c o
z z z z z z z
CO CO CO CO CO CO 00

cr
o

o

7:

CO

mstmvor-cooor-irxjro
osooocrocroooo
ooooooo--^^^
oooooocoooo
3 3 3 3 3 3 3 3333
obocoocooog
z z z z z z z

<r co o r*-
0000
^-1 r—< ^-1 r-4

oooo
;2 3 3 3:
c o o o

z^g^coCo^cOcOOOc^CoDococOcO z

Ill

o o
O r-«
—4 r—«

O O
3: 3
c o
z z

CO CO to

CD
t < *-

c\) < in
iC rH «-

+ W «-•* -—

oc a: 0

r°» a: oc •
• r-« r-l vf

rH U. LL ^ O
•—*

# X r-4 r-4
*- r~* *— *N, rH

•ft or c£ x
«-»• O O cC O
z U. LL CL K

CO u_ u. ~
•

z

z

O

3

D.

«••
21
CO
LL

O

•ft a

1 1 — 0
0

00 • *-"
• • CN! O

t

in

CO

CD

rH rH CO O
ww 3

Z
CO

mm*

co

O
* w w 1 i—

<
r~«

OC

*:

>
0
•—<

ex:

n

rH

rH

rH h-

CNJ

rH +
rH

s
O to
H- Z

<

O H-
O

II

•

O

ll

z
CO

Z
<c

m
rH

rH

O

O
O

O
•

in

rH

O
♦

CNJ

ro

1

X
-"-LU O
O h» 8

• w O
CNJ

| 1 X to
LU

O O H *
• « *— v—

. w •

* * +
Z Z 3
00 to S I—
x X to a.

x to

Z

rH

•

O

II

z
CO

Z X
to

X —
•K z
— co

0 x

10.0) RICD'

O
H

O

LU

Z

UJ

z s
CO CO

z z

CC <
Z J—

3

Z CX
co to
Z "h*
0: co
z 0

O
O
LU

O
t

CN|

X <T

II

X
<
CO

V. I| II
<x

CO Z £
0 to to
X X X

II II
II •

Z mZ O
i>0 CO Z Z
X X to <

T *

>- —
< <

O >
m-m

r-

LP. r~»

♦ 0

CD

_J

<

a: to
a 0

X O 0 0

KAA=1.0+SAX IF(SAX.LT.15.0) IF(SAX.EQ.15.0) IF(PRH.GT.0.0)iIFISTMD.GT.0.3
0 2:
3 •?;-
|— rH

O r-«

UL cc
w ^

4- «
< LU

>- r-« O Z
<£ CC * *
O M -"•

O

II II " <
<

>- O < ^i
< < r-< —'

O < CC Urn
LL i^ i^ r-H

O
•

CNJ

ro

•

LU

_J
•

Uj

t—

LL

4"

r-4

O

O
O

<
0
UJ

z

LL

O

Z

O
•—*

Y-

<

_J

Z3

O
-J

<

O

111IF(TANSM.LE.11 IFITANSM.LT.1.

CO

Z

rH

GOTO113 112TANSM=TANSV+113IF(TANSM.GT.0,

ro

r-4

O

O

Z

O

<

OC

LL

O

r-

O
UJ

LL

LL

LU

+ Cl

X 8
<: h-

cc -j

< •
CO

X

II <
a.

x <

< CO
CC •—
< LL

CO M

<T
rH

rH

O •
t in

rH rH

+ •
r-

X 0
<5 8

CO

X

II <
CO

X —'
< LL
CO m-t

SASFX=0.0 SARAX=SARAX-115IF(TEH.GT.32. 1F(TEH-LT.32.

Q

O

CC.

-','r

to

X

il

>r

I/)

X

,—t

r-4

c?

O

O

CL •

CO 0

3 •

Z r— K"
00 a j

X to •

« ^ ?II CO

z x
CO Z —
X to LL
V *J" r—1

vO
rH

rH

O O O
O O 0



•
•

•
•

.
•
•

•
•

*
.•
•-
..
,•
.

1
1
7

I
F
(
H
S
M

.
L
T
.

S
P
T
W
)

G
O

T
O

1
1
8

H
S
M

=
S
P
T
W

S
D
E
P
T
H

=
0
.
0

S
P
T
W

«
0
.
0

S
P
L
W
=
0
.
0

R
I
C
D

=
C
O

T
A
N
S
M

=
0
.
0

S
A
X

a
1
5
.
0

O
F
R
F

«
S
O
F
R
F

O
F
P
F
I
S

=
S
O
F
R
F
I

G
O

T
O

1
2
2

1
1
8

S
P
T
W

=
S
P
T
W

-
H
S
M

I
F
t
S
F
M
D

.
L
E
.

.0
.0
)

G
O

T
O

1
2
2

I
F
(
S
A
X

.
G
E
.

1
5
.
0
)

G
O

T
O

1
2
1

I
F
(
S
A
X

.
G
E
.

6
.
0
)

G
O

T
O

1
1
9

S
D
E
P
T
H

=
S
D
E
P
T
H
-

(
H
S
M
/
(
0
.
5
*
S
F
M
D
)
)

G
O

T
O

1
2
2

1
1
9

I
F
I
S
A
X

.
L
E
.

1
0
.
0
5

G
O

T
O

1
2
0

S
D
F
P
T
H

a
S
D
E
P
T
H
-

(
H
S
M
/
(
0
.
9
*
S
F
M
D
)
)

G
O

T
O

1
2
2

1
2
0

S
D
E
P
T
H

a
S
D
E
P
T
H
-

(
H
S
M
/
(
0
.
7
*
S
F
M
D
)
>

G
O

T
O

1
2
2

1
2
1

S
D
E
P
T
H

a
S
D
E
P
T
H
-

(
H
S
M
/
S
F
M
D
)

1
2
2

C
O
N
T
I
N
U
E

IF
(S

P
T

W
.L

T
.

C
.0

0
0

0
1

)
SP

TW
=

0
.0

c C
CA

LC
U

LA
TI

O
N

OF
LI

Q
U

ID
-W

A
TE

R
-H

O
LD

IN
G

CA
PA

CI
TY

C

SP
LW

C
a

SP
B

FL
W

*S
PT

W
t,M

rt
%

*c
D

T
u

IF
(S

FM
D

.G
T

.
0.

6)
SP

LW
C

a
SP

B
FL

W
*(

3.
0

-
3.

33
*S

FM
D

)*
SP

TW
IF

tS
P

L
W

C
.L

T
.

0
.0

)
SP

LW
C

=
0

.0

A
C

C
O

U
N

T
IN

G
O

F
M

EL
T

W
A

TE
R

AN
D

R
A

IN

IF
U

SP
LW

+
HS

M
+

PR
H)

.G
T

.
(S

PL
W

C
*

TA
N

SM
))

GO
TO

12
3

G
O

T
O

1
2

4
12

3
PR

H
a

HS
M

+
PR

H
+

SP
LW

-
SP

LW
C

-
TA

NS
M

S
N
O
W
O
l
l
l

S
N
0
W
0
1
1
2

S
N
0
W
0
1
1
3

S
N
U
W
0
1
1
4

S
N
0
W
0
1
1
5

S
N
0
W
0
1
1
6

S
N
0
W
0
U
7

S
N
0
W
0
1
1
3

S
N
0
W
0
1
1
9

S
N
O
W
O
1
2
0

S
N
0
W
0
1
2
1

S
N
O
W
0
1
2
2

S
N
O
W
0
1
2
3

S
N
O
W
O
1
2
4

S
N
0
W
0
1
2
5

S
N
0
W
0
1
2
6

S
N
0
W
0
1
2
7

S
N
O
W
0
1
2
8

S
N
0
W
0
1
2
9

S
N
O
W
0
1
3
0

S
N
O
W
0
1
3
1

S
N
O
W
0
1
3
2

S
N
0
W
0
1
3
3

S
N
0
W
0
1
3
4

S
N
O
W
0
1
3
5

S
N
O
W
0
1
3
6

S
N
0
W
0
1
3
7

S
N
O
W
0
1
3
8

S
N
0
W
0
1
3
9

S
N
O
W
0
1
4
0

S
N
O
W
0
1
4
1

S
N
0
W
0
1
4
2

S
N
0
W
0
1
4
3

H H r
o



.
.
»

.
.

i
.,

«
n

m
i

..
.,

.»
.*

,.
.

,«
•
,'

.,
..

..
..

..
.
m

.
,.

.,
.<

..
»

•„
,

.
.
.
.

•
••

;
.
.
-
.
.
.
,
—

.
.
-
,
,
.
.
.
.
.
.

.
.
.

.
.
,
.
.
>

.
,
.
•

SP
L

W
=

S
P

L
W

C
S
P
T
W

«
S
P
T
W

+
T
A
N
S
M

T
A
N
S
M

=
0
.
0

r
P

T
O

1
2
7

12
4
I
F
d
H
S
M

-1-
PR
H)

.L
E.

TA
NS
M)

GO
TO

12
6

1
2
5

S
P
T
W

a
S
P
T
W

*
T
A
N
S
M

SP
LW

a
SP
LW

+
HS
M
+

PR
H
-

TA
NS
M

P
R
H

a
0
.
0

T
A
N
S
M

a
0
.
0

G
O

T
O

1
2
7

1?
6

T
A
N
S
M

=
T
A
N
S
M
-
H
S
M
-

PR
H

S
P
T
W
=

S
P
T
W

+
H
S
M

+
P
R
H

P
R
H

a
0
.
0

1
2
7

C
O
N
T
I
N
U
E

H
S
M

a
o
.
O

c c c c c
.

c

CA
LC

UL
AT

IO
N

OF
DE

NS
ITY

AN
D

AD
JU

ST
ME

NT
OF

OV
ER

LA
ND

FL
OW

TIM
E

IF
(S

DE
PT

H
.L

E.
0.

0
.O

R.
SP

TW
.G

E.
SD

EP
TH

)
GO

TO
12

8
ST

M
D

=
(S

PT
W

+
SP

L
W

)/S
D

E
PT

H
SF

M
D

=
S

P
T

W
/S

C
E

P
T

H

?rS
pT

W
°:S

!S
fp

Sc
CI

OF
RF

-
Ii.

0
-

IS
PW

/SP
TW

CM
.6T

..S
W

RF
12

8
IF

(S
D

EP
TH

.L
E

.
0.

0)
OF

RF
-

SO
FR

F
O

F
R

F
IS

=
S

O
F

R
F

I*
O

F
R

F
/S

O
F

R
F

C
A

L
C

U
L

A
T

IO
N

OF
G

RO
U

N
D

M
EL

T

IF
(

HO
UR

.N
E.

12
.O

R
.

SP
TW

.L
E

.
0.

0)
RE

TU
RN

IF
(S

PT
W

.L
E

.
DS

M
GH

)
GO

TO
12

9
p

p
H

-
PP

H
+

D
SM

G
H

^I
sT
«D
S:
l?
."
0^
AN
O.

SD
EP
TH

.G
T.

2.
0*
DS
,G
H>

SD
EP
TH
.

SD
EP
TH

1
2
.
0
*
D
S
M
G
H

R
E
T
U
R
N

12
9

PR
H
a

SP
TW

+
PR

H
+
SP
LW

S
N
0
W
0
1
4
4

S
N
0
W
0
1
4
5

S
N
0
W
0
1
4
6

S
N
0
W
0
1
4
7

S
N
0
W
0
1
4
8

S
N
0
W
0
1
4
9

S
N
0
W
0
1
5
0

S
N
O
W
0
1
5
1

S
N
O
W
0
1
5
2

S
N
O
W
0
1
5
3

S
N
O
W
0
1
5
4

S
N
0
W
0
1
5
5

S
N
0
W
0
1
5
6

S
N
O
W
0
1
5
7

S
N
O
W
0
1
5
8

S
N
O
W
0
1
5
9

S
N
O
W
C
1
6
0

S
N
O
W
0
1
6
1

S
N
O
W
0
L
6
2

S
N
O
W
0
1
6
3

S
N
O
W
0
1
6
4

S
N
O
W
0
1
6
5

S
N
O
W
0
1
6
6

S
N
O
W
0
1
6
7

S
N
0
W
0
1
6
8

S
N
O
W
O
1
6
9

S
N
O
W
0
1
7
0

S
N
0
W
0
1
7
1

S
N
O
W
0
1
7
2

S
N
0
W
0
1
7
3

S
N
0
W
0
1
7
4

S
N
0
W
0
1
7
5

V
M



.
.

.
.

T
A
N
S
M

=

R
I
C
D

=

S
P
L
W

a

S
D
E
P
T
H

S
P
T
W

a

0
.
0

0
.
0

C
O

a
0
.
0

=
0
.
0

S
A
X

a
1
5
.
0

O
F
R
F

=
S
O
F
R
F

O
F
R
F
I
S

=
S
O
F
R
F
I

R
E
T
U
R
N

E
N
D

•
'
•
•
•
•
•

•
•

.
-
.
;
•
•
.
-

.
.
.
•
•

.
.

.
.
.
.

S
N
0
W
0
1
7
6

S
N
O
W
0
1
7
7

S
N
0
W
0
1
7
8

S
N
O
W
0
1
7
9

S
N
O
W
0
1
8
0

S
N
O
W
0
1
8
1

S
N
O
W
0
1
8
2

S
N
C
W
0
1
8
3

S
N
O
W
0
1
8
4

S
N
O
W
0
1
8
5



. ...

APPENDIX C

LISTING OF DATA CARDS FOP

1967-68 WATE1VYEAR

mm



mmmmmmmmmmm mwrnmrnm-mm

C
C

UJ

7.

il. 1—
•'.. cO

I
LP

LJ (./•

:•: o

O a:

LC LU

-XL

UJ <
Cx.

••J- L .

h < • Q 00 <f >•
LT —< UJ j£ Cx. CO

LU >~ CC -— O O •— LU
CD —t u_: cO —1 t— C) ._.
Q __) Li. UJ U. i/^ >- r~-

LU < D -J
cx 7- >• OC U <l t7

LJ rH r—» LU

C. >
»-•-, >• LU O

1 , CO <~<

O C;

r<

U

C-

L. I LU

7"

c: lu

r~

>- c
-J L-

QC

CO D.

7.

i </!

O t'
rH C

*

O c

f*— tr-

(^ r-

LO si

o o

10.

LP

up <t

r—I f~

r-

i •— '-"• i'. r^
_J 7^ r. 71 Q

* •

O Q

xC .• •' O
<f <♦ O

O O 7'-

o 0

c
•P

.>"•

o <p

o o

• » • o

0

C'' LT-

in

0

0 to
c,

U- £•,

\ <-"

U.I

>

0
01 LU

• >

o

U '

CO
LU

a u.. CO O J—

co a- Q: to Z uj co
(7. I LL —< H~

G t/; cc — C •"H C
r— •— Ct «t LU CO LU

uj a. to tr c

h- 7 r lu lu a'
C C_ -i:- '**• ID O O

— LJ < Jh <

h- _J CC «5 OC
<1 Li. > 1/) 7
Crl Cl "—• l—

C" >• c > cr
Ci_ —J r _J jt
<t •-. — O LI.,
> «3. O <7 71 7.: <
UJ O <M O l/) H- C.)

u. a. U. U LL Ll. U-

O UJ

II- <

c
t/;

oo o

C O LT
LP O C-

0 r*i O

O O O O

LJ.

c^

r- L7 LJ

Pi rH „J

• O LP l_j_

O • f\j

LU

h-

I
in

rH

r~—{ t—A t—1 r*~*i ••""I r-H f*~~^ r™*J

rH cv r~> -7 in *0 Is" cc

2 2 2 2 2 7: 2 z
o c C C, O C C- c

h- |~ ,— i— V- »— I— t—
q. r a O c r c n

LJ CJ C~ C C O L C

•5'r 45- -ft -J>- •$• •>- >'- •?'-

O O r--4 rH —4 r-l rH Q

O

I- h- h-

O <? C ex. C

CC

K LU

X. >

UJ —

Z o

rH r-l rH

O r~.

rH r-H

o
u

Ll. LL.

o o o

r-l 0- r-4

7-' vf sO

o o o
• • •

o O cj

r<"; ('<"i ri

O O O

c

sO o Lr
r-i ro u

C
CC

• o

7 7- LA
• • ♦

O O D

LP LP -H

tp r

h-

O f— IF\

a • •

O Cj O

7: r\j r-

O O O

O O O

f^ rH

vt LP

r\j

v- vt IT, < >

O O O
CnI O

o

o

o CX

ex.

o o o

o lp r\
cj r- <.

O O o
rxi

o

0 CO

e

^> —~. 0

UP l—\ : U

C3 Cj O f%l

* CNJ t 1—.

0 O OI

O o-

o c,

O rH O O
O

o H O r-4
r. 0

VJ rH

<T LP

o c^-
St" J—

c: 17 L

t— r- f~

a a

(. c

D CD r-4 O

c o o

CC r—I f—

vu -7 r-
^:- o <r lp

i' o o o
rH Tv » 6 *

OOO

c r-

• CJ O
o o o o

-C C LT

o o o

<T r-l

<t if

O <.

p.j

C oi --1
O o o
00 •

o • o
.» o

o

O iu

U •. C LP

r~l pj CT

rH O C O • L:.

O U



•s-

I *

a

Pi U

rsj r— /T.

r-i O PJ

r>" • *

O /—v o
• LP

£""->

rp r o
LP •sj ^U

nj' r~) f\i

r**1 9 •

c: o o

• X" 1 '-> ->

r'\ 3t m rH

CL C-"; o m

IT

O

O O
f—» LP PJ ro *•"*

CC *P ^-t~ .+• *P
r7 *SJ r < 4

v^ • • <• o
O O CO o

0 •^0 .™> o o

Cj pj p~ CO <r

O 0"! o CT t

~1 O r\t

O co O
O Pi

O CO o r\j rP

f.r <c C J o CO o v^

<3 i • fv. o o r

U! f- o a <J- CO- o

>- c c pj O' Pi
Q cc o r-4 r o

cr cc • m • •-'.>

LL r>- o r-« r y ro e

h- < « CT C CO O

o

r • a o c

C -..j r

• B « *

Cj o o O

CO o o
7 <r p.' c
P. pj <J c

l-~ .- , r_4 r\.

r, „.J /"> f

•O Cl

O O IP
-U Ct' U.

rr r-- U" r

•C rH P.' Pj rH C'

i t- » • * r ! r-

' P- <T •4 m * <

r- r i P' c*.: r-i pi s*

U" Is- 7 O • CC • • «
« • » • Pj » « O -."*" P

cr <J vT CT —I CO- CC CM O P'



U.i

• • • • • rH 0 r-l a <? • 0

m vt pj —< lp * • • » • C •7 t
pj r.J ,_4 r—i r-f f' rH IT cr @\ r_f •O, L'

• ••••• cs.« r -o ...•••• •
<)- p: -7 pj c CT t pj <r LP rH r-~ ,~t • « rv st sCO <f 4 >t f-
PJ <"" C*i PJ P ' rH 7 rH rH r--! f—i r~< H !T3 v. rH r-i r~4 rH rH <"H PJ r-l

-- .;-',.i_..-



O CO |>-
0~. PJ r-l

« « u

c~ co «
p-i rH .+•

p. . • • p' <?• ir w c; cc o • •
* O O >t rv c sO O cj sr ^ cc r-

r~_ ^ r-l .^ r-' rH P- P PJ —I —* C . U~
r,j <? r~ nO O PJ ^J ro p*
Lp r^-v s+- v-t- rr, rO ""O fp P*

vC P>

___



! vf !\i
cj pj r^

• r-< O
PJ <r r~
rC r-i r-l

• ••••••• .-<"; r c f\j a: rH 7 vjj t7 » • «

r- ir. c ••". p C re it a o -4" h- O cc c- o rn cm CT P-
CT vC 7- <•• O 10 LP C r-l P! fP PJ PJ r-l r-l rH r-l CO vT vO

e * * P.'

IP- r*- 0" O
r- vC v£ CO



r-»K.t-»r~>r~*>_.(-Jr—,—'I--1•—>i~-f—r-1r^t—'f~*00iNJ1*0\:JL*J^0UJPJ>4sJl"*»
„j,_a(—'I—'»•—«ro•••->T^CT"^Jv-:i7*~Jv"717s-Uf\JU"iTO•—•-f>-PCTO.07iCTO
CoCTTO0J.7O7-OOCO-Jf—JO4>01OOf\JOiUJJTOO0Ui-0uQ-J07

r-'OJrOi^Ji-O0^J

,..,)PJ+>Jj>r-«-PJ>
pv.;o-ocoP-p
OOOOOOO



....

IT in LP C\j o
C CvJ CO <. O

r-i ro ro c .' P'

7 O PJ o cr.
H rH rH or, CO

V PI P.! —< rH

CNJ O O O LP
ro ,-o to —i r
(V PJ Pj PJ r-4

lp r^ ro

CO P~ P-

cc pj <?
LP UO LT'

•

r-i r- o c- r\i u~ pj lp ro p~ cc
<r ro co 01 cj rH r-4 o o o o

-H rH r-l r-< rH rH rH r-l rH rH CO' P

00 CX' oo

r- p- P-

.... • ... .IO., .-•••,.*



PI rO C "O OO cc -70 <r O ro to o

p- r ^v. %ij sO to. •7" LP IP li' sf 7

P- LT
vr ro co p-

p a r- cc rH -7 co <f cc vC O r- oo co <4" ^
in co lp <r o to. lt -t ci lp ro rn rvj m ro r



...^^i^^^^-J-.--^^--*^*-- .•••-***»**

• • • •

c. cvj o pj r

• • a «

CT P- vC Lf LP CO LP C ro p • rH O O O O O • •

p; ro »
• « * -vt-

^CO CO OO rO C'• Pj PJ CNJ rH rH rH rH fC| Pi Pj C\i ., __< H rH r-l fH rH r-l rH H CT OC f*- vO <p tP CC *0 H



cr Cv cr <; »
• • • • • O

co o a- 10 c. r-i

CC vC ••*' CC' sO rH
• •••••*

*• to vO p- ro

H P.; 7 C O CC CT LP L" rH LP p.' LP vO L- IT. rH rH vO if

1 <r in sj- vt ro ro r 71 ro eg pj ro p.. pi p.< cj p.: cm cm ro ro u u co



.

WSSmmsmmmmmiimmmmmm

l>

<f • ro -4 ro cc p.' • » <r »h c
• • o • • • • • cr -o • • • *

<X tf\ r-i vU P" P- CO CO r-l r-l s_t P~ co c"

lp ro CO *0 O vt O Cj ro on sC

rn ro st- pj pi c" c-- ro ro

-i V O •<*• O Co sO CJ fO O vO Cv
„0 rH r-l CO CT P sf LP. LP -40 CO CO cv



r~

U

uo <f cr

-7 CJ

O K rH vt P- vf
"i p: <r co pi pi

-- ,_ LP PJ CO <r cc 0" vO cc PJ Cvl 00 P- LP L'

rH ,H UP LP LP • K u* s£) P P r-- to LP. LO Ll

ro C"' O vt 7 CT
V cvi o-,. pj ro r\ cv re co n cv 0 <n cm co cm r, r

P I r—

ro rv

... -

vfj
PJ

in oc o PJ o O CT P- PJ vO rH O LP CC LO

LP sC LP vf LP IO LP <♦ <t" LP <f -C O LP <f <?



sO P ;- vt op r-i CT r- 7 rH ir p- cr
v co ro <r cv, r- p 7 no ro cv

,£. r -5 r, ,n r- 1 P' CO
rv; r- rv c" c.i " co

J- IP O IP rH CO rT> vt rH p~ P- lp po ro
__( r- ro r-4 rv, cx r" r" ro co pj pj cv ro

O CM sO CO O O rH P- C C VC' O C~o. si uO C" <3 C Cj a
LO LP IO -7 sO -P LP -4" IO. LP UO LP LP LP st LP -J CO v+ fO ci ro r

m p r»- cv rH ro vj- < o cm tn 4
ro P r ' s7 nT vt vf fO CO CO CO vf



i pi . . , o to rvj >*> • * -7 to in <r .o pj vt o r- co r- - , ^. . . -. , - „ ^
™ * V . IT. . .„ ... rT. r. ,-. r- r« rO r,- r»"> Cx, P .-4 LP P- rH r~ r-l rH P P•' PJ —' P^ CO P ' CO

M^t>,-,^^mMJi*^«™mikbsm

p- . • vO o lp jo. <r rH lp ro cnj ro ro u
CS, h V -• rH rH fM -H (*> U CNJ 0 O CO CO CO 0~ CO PJ CM rH LP »- rH — | r-l

^n p lp sO rH <}- r> ro <r PJ P- rH ro uo vt Cr- r-t p C• <-< - CO CO 7* sC <f lO LP O
r r? S pj S T:. rtj o. co 2 Pi co 7 S J ^'5 S no - ro ro pj p- ro c*. cv ro ^,7 ro «• * « *



K
T

2
0

=
2

0

1
9

4
IF

C
K

T
2

0
.L

T

I
F

(
P

»
H

.G
T

.

T
2

0
P

R
H

(K
T

2
0

G
O

T
O

1
9

7

1
9

5
T

2
0

P
R

H
(K

T
2

0
+

1
)

=

K
T

2
0

=
K

T
2

0
-

1

G
O

T
O

1
9

4

1
9

6
T

2
0

P
R

H
(
1

)
=

P
R

H

1
)

G
O

T
O

1
9

6

T
2

0
P

R
H

{
K

T
2

0
)
)

4-
1

)
=

P
R

H

G
O

T
O

1
9

5

T
2

0
P

R
H

(K
T

2
0

)

A
D

D
IN

G
G

R
O

U
N

D
W

A
T

E
R

F
L

O
W

1
9

7
C

B
F

=
G

W
S:

G
^

S
=

G
W

S
-

A
M

B
F

=
A

M
B

F

T
H

G
R

=
A

R
H

F

I
F

(
H

S
E

.G
T

,

A
M

S
E

=
A

M
S

E

T
H

S
F

(H
O

U
R

)
7

B
F

R
L

*
(1

C
B

F

+
C

B
F

4-
C

B
F

T
H

G
R

)
H

S
E

*
H

S
E

=
(T

H
G

R
-

H
S

E
)

+
T

H
S

F
(H

O
U

R
)

D
S

F
=

T
D

S
F

D
R

A
IN

IN
G

O
F

U
P

P
E

R
Z

O
N

E
S

T
O

R
A

G
E

U
Z

IN
F

X
=

(U
Z

S
/U

Z
C

)
-

(L
Z

S
/L

Z
C

)

IF
(U

Z
IN

F
X

.L
E

.
0

.0
)

G
O

T
O

1
9

8

L
Z

S
R

=
L

Z
S

/L
Z

C

U
Z

IN
L

Z
«

0
.0

0
3

*
B

M
IR

*
U

Z
C

*
U

Z
IN

F
X

*
*

3

IF
(U

Z
IN

L
Z

.G
T

.
U

Z
S

)
U

Z
IN

L
Z

»
U

Z
S

U
Z

S
=

U
Z

S
-

U
Z

IN
L

Z

L
Z

R
X

=
l.

5
*

A
3

S
(
L

Z
S

R
-

1
*

0
)

+
1

.0

F
M

R
=

(
1

.0
/
(
1

.0
+

L
Z

R
X

))
*

*
L

Z
R

X
I
F

(
L

Z
S

.L
T

.
L

Z
C

)
F

M
R

*
l
.C

-
F

M
R

*
L

Z
S

R

PG
W

=
(
1

.0
-
F

M
R

)
*

U
Z

I
N

L
Z

*
(
1

.0
-

S
U

B
W

F
)*

F
P

E
R

P
L

Z
S

=
F

M
R

*
U

Z
IN

L
Z

L
Z

S
=

L
Z

S
+

P
L

Z
S

G
W

S
=

G
W

S
+

P
G

W

B
F

N
X

=
B

F
N

X
+

P
G

W

0
+

8
F

N
R

L
*

B
F

N
X

)

=
T

H
G

R

W
C

F
S

0

-.
»

«
»

»
.-

..
..

'.
.«

tM
iw

«
«

ii
w

«
a
li

«
K

>
"•

-*
«

«
»

,•
»

»
«

»
>

.»
•,

,

M
A

IN
0

5
2

7

M
A

I
N

0
5

2
3

M
A

IN
0

5
2

9

M
A

IN
0

5
3

0

M
A

IN
0

5
3

1

M
A

IN
0

5
3

2

M
A

I
N

0
5

3
3

M
A

I
N

O
5

3
4

M
A

I
N

O
5

3
5

M
A

I
N

O
5

3
6

M
A

I
N

O
5

3
7

M
A

I
N

0
5

3
3

M
A

I
N

0
5

3
9

M
A

I
N

0
5

4
0

M
A

I
N

O
5

4
1

M
A

IN
0

5
4

2

M
A

IN
0

5
4

3

M
A

I
N

0
5

4
4

M
A

I
N

O
5

4
5

M
A

IN
0

5
4

6

M
A

I
N

O
5

4
7

M
A

I
N

O
5

4
8

M
'A

IN
O

5
4

9

M
A

IN
0

5
5

0

M
A

I
N

O
5

5
1

M
A

I
N

0
5

5
2

M
A

I
N

0
5

5
3

M
A

IN
0

5
5

4

M
A

I
N

0
5

5
5

M
A

I
N

0
5

5
6

M
A

IN
0

5
5

7

M
A

I
N

0
5

5
3

M
A

I
N

0
5

5
9

N
O

4
>



*«e«**t*«»****f*. ********************
PJ 0~ C* PJ CT CO O 7' P" sO vT r-i CJ c ^ *0 7 LO C~ v< CC O rH r~ 7i Pj sj a"o ro rr- p- ^ ry rv p r-j sj
s^" ro p.' c. cm cm co ro cv c~ p"1 <*• p. pj ro pj cj cv <r co cv. c") < o~ cv cm cm rv ro pj c pi Pi ct ro >+• co

»••«•••!••••••»•.** ««•«*%•#•.•••*••*•*

LP. CM CO P~ P~ vl" li", P O O O CT O CJ' P» 0 CO CO P- -H P Q rH O. m LT C: fO vO C C 0' PJ sO C rH O
l ..< . in to lp *d sD o vO slj vf to -o 7 -4 -7 m <f lp to, <j- lp lc vt sj- st m oj so m <r ro st vj **• co m



l^:^^Mrm«B™i-T^^^^^^^-^^^^-^«™^^"i-^™^|

.<•>

• * • » * * * * * * " " r. ^ _, is. sP Pi vO st -4" P- O O to LP C7 cr. rH

• ••••••••****VrC^. -.j rr. ir> r-i rv' LP CO st 00 CT sC CO O LP UN CC', . ., o -M t j <•*> C~- o- CC P» ^O P' f-' P- v.? r-i CO LP r—• CXi <~ > I VI V, --- w^ swvO O rH co -4- vc CM v o st rH C C vc x r ro ; c i ^ ^ ^ v. ^ ^ ^ sj-
m o. in st in V- -4- <*- in -c. p o 4 -7 -j -4 <f to u jj cr u



t * • • • • • t»»»«*»********** * * • C 6 •

.^ sO rH P' Pi -0 P; rH >P s7 P1 C° sC 7~, LP C
ro co ro m p p> or or co pn r~ m ro tc <r <

,_,, _., r» r, v+. v.- Lr> r- r .* ~o p r< pj 0 c Is- CT C V sj-
< r1 r -j p. s! v+ ' o-. -o u> < ri ro p -4 -4 co. Cr, <- ro

• »«••* »•»«*• »••••••••

r- co pj pj o lc- o <, —i co p- r- cv to co cr co c *t a r> r- m cm q cc pj u o 7 cr -h v? c ro cc ro
LP. sO P r- P- sD «0 LP sO P- Is- t- cr P vC LC *C 4- O LO 4: >-0 O 4"- r~ P P sC P P' sO vC 4, P- P 4; *C



t ♦ • * • t

pi o r° LP rH <t
vf r". r. CO <; co

*#«*•• »»•«»»• • *••**•• «•»••••••

rO ro rH r- mO O LT CO O LO IO
M LC U -4 dC v3 LP sj o, -4 CO CO

."0 4 rH Csi LP, LT CC C
sO 4; h CT Is- C7 P f

cc sr

• « • » •

rp r*- lP r— P' rP
<f r ro cr, st -o

• « • ♦ • « » • *

UN LT, CO LP. -JO CO CJ LC-. O C 0
^j fs«. fs_ C: a; r- lc. lp p- cr co

»••••*••» » •

o to, <r co u c co ro lp ro o c> c> uo co of
n r cr GN C C °. O P- P r^ P- P P- CC. CC,

i

•*,

I



**

P 7 C of P- of o of 00 cr- CO <->. p- O P- sO CT O 0s P~ PJ 4J CO .7 CT O N cc- 7' O P! P-- CO r0 f- r~ rH
sf ro ro rp ro -4- of <t <t of ro <r co <j of or <r or cp ro of lp or (-0 ro m <r re, <t of or <? or ro ro of or

C 7 UN 0 LT CO r-l LP P~ CT LO P- rH LP If, (M PJ CT- 4j" 40 P- sf p- LP r- rH C LP P~ CO CO LP 4/ r-l CO CJ O
fs. fs p. p- u co cr o- co a' o rr c cc oc cc oj r- co oc or cc or cc p 4," lo P- 40 4' vo o 43 P- p CO ro

|



« 0 » * * t 9

!7 oi r»> m 4j CT
of LO of ro ro ro

• *••••« « » «

C* 4" CC 0? C ' O m PJ «h CO ro O "~J LP rO
ro ro r i ro of sf r, of- of of to <f lp

♦ • « 0 •

P 7 siO o- rp ,~| ^t. pr. vC ^ ^, (;~ ^__
' v+ v* vi r rp ro ro oj ro ro m sf ro c ro

• tt*t««««
sC sO P- P-

P- \D 40 f»
SON CM CC
CO P~ vC P- P*

•0 st" 42 IP PJ LC
SC CP fp- cr (.'• cc

CO CC of ro p-
o. v.; oj o if

ft A t i i

O o ro o r~
r- p v". p- r-

o



-,->.^^;^*is&t^*C-.•.-.: . • . . . . • .
,,., , , ,,.o ... tt. .„• : : . -.- ••

'<>•

cr-

O

c

o

o

o

rH

O

O

p-

O

O

o

CO

o

o

o

o

co CO

o

ro

o

o

CO

o

o
*

00

C

PJ

o

o

P0

o

ro

c

<r
o

o

ro

CO

r Of

o
«

o

o

ro

o

o

00

ro

O

CO

o

O

ro

o

o

po

o

o

fO

c

ro

o

o

ro

rv CM H O r—1 p

:o ~:. o o o o

* * t • » •

CO Q r-

LO

D
«.

o

ro

, ...

o

»

o

CO

O
•

o

po

O
•

o

o

ro

o
*

o

-J- ro .... r-4 7 rp

o O CJ , o o o

• r n • • ♦

o o

.- •:

r-l

«

O

r—1

Cj
*

r-
CJ

o
•

r 1

o

o

r-i

o
*

o

r '•

o

*

o

ro

o
«

CM

•

CO Cvl .-* r-i :~- " J O r-4 C4 o rH CO' , -1 o rH pj c: o rH PJ rH Cvl CO rH o PJ

rH CO r\ ,.-• rH ro ro 4 p- rH r-l CM i-O P* f- P- CO r .

_., PJ rH rH , i H .- • PJ . J rH PJ P! CM Osl Of PJ H Cvl r-l p: CN) ro PJ

o o o o O o CJ CO o o o CO . 3 o o 0..' o
0

o o co o o CO C O C\J rH

rH rH rH r-i 0 rH rH rH «
rH 1 rH • rH rH " r-i t r-l 1 rH 0

rH rH i r—l • rH

P P- P" P c r- P- -.. r~. P- o p- O P- P v. P- c - p- o r P P~ O P o P-

OC •c sO sC <c ss, -C 00 Oj -c 40 s0 vO s0 00 4 *C

.-.-; r—i ^ H r-4 r—1 r-4 rH PO r- •: r ! rH r-| r-i rH Cvl rH ro - -; rH r-l .--; rH rH ro r 4 ! J ,_.)

CT Q o o CD o ro C: .-- o
_, ...

o fP CO f o C- f~^ c rr o <".; c
(->

O O p.: Co

po ro io • rp co ro • r • • f ^ I ro ro * co * ro >: ro « ro ro • co * ro

p. p- r-
( P- f p- p~ o P CO p. o P- P- o P~ o p o Is- ro r- p~ o P- o P-

I.



o

_J-%.ir*m-.i&-iJilli-

o

PO

o 4) CO

o O o
• « •

o o o

PJ

o CT

o o

o

o o
• •

o CO

r-i in

CO Cj

o

..- .-*-.•• .-•

ro
o

o

ro

o

o

PJ

o

o

o PJ
I •

o CO

ro of
r-, PJ

o O

4
rv

O o

o

o

..-.„,

O
•

o

rH rH

o o
0 *

r-y CT

po

O

o

CP -Ci

O CN. o rH P) <H vj IT.

o o CO o o o o rH

* « « < * • * *

o o o o
OO

o o CD o

rH CVJ o co CO PJ r-l rH p.

<~) o o o (-> rH o CJ c o

cc

o

co
*

PJ o

cr
CO
PO

rH

P

o

co
o-

00

rp

O
•

o

ro

o

ro

O
•

rH C7

c
r-l ro

cv o

P o

4j

o o
rO •

r- o

co

o

pj

CO

r~I

P-

rO

O

c.
*

c
or

o

CO

o

CJ

o

o

r\j

CO

O

LO

rH

O
r

rH CO

pj m
P,' rH

PJ co

p- o

PJ 43
O r~4 cc-

o o o
• no *

O P- o

PJ

o

o

p~

o

CO o

CO

or

o

o

rv

o

rH (NJ O V* O rH
Pj 00 -st LP vC
P' p- pj ro rv -"0 cm pj pj
cm o cm cv rv O Cv rH pj
,—I • r-i m ,—I « rH t rH

h~ O P CO P- O P- O P"-
43 43 4; 43 40
r-i p- r-4 f«0 r-l fO rH vC —*

O O O <"•-' O O O O O
ro * r^ .ro * c • rO
p- O P- O sN O P O p- C

O

pj

c

j- -",

o

o

O o

fp
r—1

e

o

•

P! (H r-4 pj i—i o r-i CO 0^

4'. Is- r~: r-i rH LO C*1

p-J CV fO ro o o rH O

PO CM rv PO rH O r-i

rH rH rH -H O o • o

P- P~ P P- cc 0J o cc

o .£• vC x0 sO JS st^

,-.4 -H r-l rH r- : rH ^J r~» r~- r~>

o o o o o O c o C7 O

• fp 1 o n CP P0 rO « ro

C C- o p p- r- r- r- O P-



ZSmmmmm,^ . -^>*»-r^!«HPMHi

co

co co rn cv or cv co oD
CD CJ O OrHQOO
** • .♦•»«

o O O O O o o o

ro ro r-,
o ro o

* • »

CO o o
CO

CO rH

o o
• •

o o CO o o

CO rH rH pi ro ro

o o o o o —

o o o © ©. o
CC .- LP

rO CO rH rH rH rH CO rH
co o o C O O

• • • * • * . «

o O O O o o o o
00

CO CO H rH r-H p. st P-
o o o o o o o

• • •

o o o
X

CO rH rH rH LO, SO
o •• o o o o o

PO CO cc sO

o CO o o
• • » •

CO O CO o

rH CV -4 IV

o O rH o

CO or

o o
• e

CO CO

r-l PJ
r—1 o

o o
L'o

rH rH

CD CO
t ♦

o o
LP

pH .—i

o o
r <•

o o
oo

r-l rH p~

o o o
* * •

o o

LO

o

r-4 rH

CJ o

O O O O O O O ro o
CC

rO rH r-l r-4 fS" Lf , Pj P~ Q
CD O O O O -75 O CO O

• ♦

o O OOOO

o

cr

o o o
cc.

CO CO r-l r-i
CO o o o
♦ * * •

rH PJ CO rH O CM *H rH CO PO CvJ r-i O rH
CT CT O O rH UP CO IO X sO O r-i
O CO O rH fO rH rH rH r-* rH r-4 rH lP f\J rH PJ
rH O H rH Q r—I rH rH CO r-l CJ rH O »~< O rH
O • O CD ..• O O O • O • O * O * CO
0" CO CJ O O CC CC P. C CC' O CO c CC CO CD
4^ 43 43 sO sO C Oj 4 cc \C. s/J 4j
rH fp —4 r-4 (Tl rH ,—I CM '"' r~i *~* *~'1 '—' r-4 r-4 r~i
O O O O C CO O O CJ O O O C O O O
po • o-0 ro .p-, ro • ro ♦ ro * rO ro « ro
pop p- o r- p~ c p- c:j p- cj p~ ps. c p-

f'. CJ rv rH in
rj O o O o

. • • i *

o O o O o

ro ro L" CV

CJ O o O
* • « i

rH Cvj o (M --.' rv ,"l o PJ o rH CO
CO CJ ro st p- rr CO 0
ro o r\ CJ o .H rH 00 r-4 rO rH PJ
i~i CO rH CO "VI CO CV o ' J O CV o
o o * o CO o CO c c • c •

cc CC C CO CC CO CJ o cc c a. o
43 sC 4j 4J ^0 4) o." ^i.'
r-l r-l r~' i—i rH rH ro - - f-J rH LP,
O o 0J O o o c r^ c- r~< o
pp. ro ro ro ro-. ro • ro * 00 1

p- p- h- p P p~ O r~ o r- <~;



7
3
0
1
6
8
0
2
1
9
2

0
.
2
0

0
.
1
4

0
.
1
3

0
.
1
4

0
.
1
8

0
.
0
6

0
.
1
2

0
.
0
8

0
.
0
8

0
.
0
2

0
.
1
0

0
.
1
0

7
3
0
1
6
°
.
"
)
2
2
0
1

3
.
0
5

0
.
1
0

7
3
0
1
6
8
6
2

2
C
?

0
.
2
5

0
.
1
0

7
3
0
1
6
8
0
2
2
1
1

0
.
0
6

0
.
1
1

0
.
0
4

0
.
C
4

0
.
0
2

0
.
0
9

0
.
1
2

0
.
0
-

0
.
1
2

0
.
1
0

0
.
0
3

0
.
0
4

7
3
0
1
6
8
0
2
2
2
1

0
.
C
2

7
3
0
1
6
8
0
2
2
2
2

0
.
0
6

O
.
C
I

0
.
0
?

7
3
0
1
6
8
)
2
2
3
1 0
.
0
1

0
.
0
4

0
.
1
2

0
.
1
3

0
,
1
3

0
.
1
0

c
'
l

6
R
C
3
0

D>
1

o
•0

1
0
.
0
1

0
.
0
1

7
3
0
1
6
2
0
3
1
i
l

0
.
1
6

0
.
C
4

0
.
0
-

7
3
0
1
6
<
n
2
1
3
2

0
.
0
1
2
0
.
0
2
5
0
.
0
1
2

•
-

)
t
_

fJ
-
O

i
/

o

0
.
1
i

0
.
i
0

7
3

j
I

t
u

.
7
1
'
3

O
.
C
I

0
.
0
1

0
.
0
1

3
.
0
3
07
).

0
1

0
.
0
1

0
.
0
7

)
.
0
1
%
G
1

7
3
)

i
6

•->
0
2
1
7
1

-
i

i

'
J
a

..'
k

7
3
0
1
o
°
7
?
1
7
2

0
.
0
1

7
3
0
1
6
8
0
2
2
5
1

^
.
6
5

0
.
0
3

0
.
1
0

7
3
0
1
6
8
0
2
2
5
2

v
-
,

/

o
«
J
'
t

7
3
)
!
6
8
Q
3
2
6
1

.
0
.
0
1

0
.
0
3

0
.
0
3

0
.
0
1

7
3
0
1
6
8
0
2
2
6
2 0
.
0
1

7
2
0
1
6
8
0
4
0
2
1

•
o

.
.
.
.
.
.
.
.
.

.
,

.
.



.

cv r-i r-4

o o o

• « ♦

o
cv

Q o

o CV

o o

cv
o

CO

o

PJ

or o
o c~ >

• .

CO

PJ

CO

of o

c

o o

o
»

o
4

O

o
*

o

-

of
O

CO

o..

o

o

o

rv

o

CJ

o

o

o

r--

c-

O

o

o

M

o

o

o

CO

PJ H

4^ o rH o
O © CO o

r * • •

c o o o
rv lp. LP. in LP CM CM rH

43 o rH o o CO CJ Cj O -H o
o o O o o o Cj CO q o o

• • . • » « • . * • *

o

cv

O
PJ

cj

c •

»

O

4

o
o

o

O
•

o

r-4

O
•

o

O
m

CJ
Cj

O

in

o
LP.

o

Cj

•

o

in

o
LP

o
CO

*

CJ

O

CO

o

•

CJ

o
PJ

o
CO

•

o
PJ

o
PJ

o

o

Pj

CM

•

o

Pi

o

rH

o
.

o

h-

o
rH

o

o
i

o

rH

CM o —4 O CJ o o o o o o rH CO O

O o o o a o o o © o c o O O
• « • • * . « ft c * « r • *

a rH o CV rH cv o r-i a P. rH rH o CM o rH rH o f\J a rH o rv o rv o rH o cv o rH O
or LP of LP LO 43 4D P- 00 in 04 L0 CT CO m o to. vfj CM sD CO o ro sf p- LO 1—i

o Cj CD rH o .-< o O o rH O r—1 C" rH o rH 04 o cv o CM c PJ o ro r J -H rH f-j ,-- •' o
4 o st £_} 4 CJ or or s" O o V ( j 4 o sT NT o •o C.J si c; 4 c 4t LO o LC Cj LP o

O » c * « O O o • o CJ & O » o O » o * o r Q * o r j c O v r-s •

CC o cr O o; O a cc cc C a- cc CO c c CC1 cc: o CC o 0" o :c o a cc o CC o CC CO

4) vO mC 4j 43 43 43 s0 4J L0 4 LP. x0 4. in 43 L0 CvJ .f; cv 43 CJ. 4J 4J 43 r-l

CVi r—1 rH r-4 r-i rH r 1 '- j rH rH rH o rH o r-l rH CO rH o rH c rH o •H o rH r-i r—1 r-l c

O o O o o O o C o o o o O o CJ c o c c o o o o o o © o o o CO
• ro Pi ro ro • ro 4 ro ro P0 * ro * PO ro i o"; • r. I ro • ro » fO « rO 00 •

CJ f- P p- p c r- CO r- r- fo- Q p~ © p- sp o P Q r- o [>«. o r- CO f-» o h- r- c

J •



.

-0 o

CO •

O o
i—• O p-

LT 'sfl CT
,1J OJ OJ

CO » O
Os O Co
J— ["J I—*

rv 4- fvj

oo co p-
•

o

o
'Ti

CJ

'OO

O
i

©

o
'41

4 CJ -0
.o * oJ

j cj a

o

00

;- -

-O O
w *

Ov O
i—' f—.

r-'

o ro o
• •

r— O
on t—

O
•

Co

00

o

o
•

o

o

oo

o

7)

lv)

-4

CJ

o

rv

o o o
« « »

o o o

p-
(_J >

Cj o CO
. 5 »

CJ o o
I—4

-*•'• **

O o
• »

c ©

o o

J>

-4 o -sj O --J
LJ « ...O • WJ

C . O •. j O t ;>
«.-.» j._ j...* r»-' r—

0"- P i,o

0 O t n Co T)
O • O • i J
TOO© :>-

Cv r- O f-' ,j
00 T\ Tl
oo co rv o r—

* *

CO O

-o

o

4
CJ

-o O
LO *

J 0 O -4 O
) CO • JO .

j :j O -. ) rH

I-* wJ iJ 0

•o 'O -J

1 O <• 0 oi -n •7 O ; n '.r, •'0 o

0 P" PJ IV i ^ ,M H f\J OO CO p*

."' '0J ••> (..j f—• o O H-" '00

- O oo i—' pj f—• O PJ r-> o PJ
. • «

O © o
,0 o

00

c
1—•

©

o

CJ

o

rv

O

o

O

on

O o
» •

O o
P-" VX)

Cl

!N)

CO o

o "o ; 1- -. '"J - J

-0 :'• j ^s -0 rv

• _ i

O ^ o
• * »..

o co o
p-1 CO -4
00

O

o
rv;

LJ.

o

CJ

Oo

ro
O
r-*

CJ

T

O

o

rv

o

O
H

O
s

O

4>

CD

o

o
c:

o

o



LP

CJ

CJ
•

o
in
r-*i

o

o

o

LP

o
I

o

Co

o
*

CO

PJ

o
o

o
PJ

©
CO

CJ PJ

o o
1 •

o CD

CO

o

O
C\j

c Q
CO PJ

» *

CJ Q

Pj

o o
o rH

. c

o o

rv
LJ CM

© O
• •

o CD
rvj

o CO

o r-l

» •

o CO

rv

PI O rH O PJ O rH CO r~I O PJ

LP

o

CO
*

o

LP

Cj
CO

.

C
in

o

©
«

o

ro

rH

VrO

co
0 I

4}
rH

o

ro

c
rv

rv

CV Co
43 co

O •
00 Cj

43
r-l 43
O c j

CO •

r- ©

O PJ CM
CO O r-i

sO CO P~
CJ • CO

cu o co
43 pj sC

c
0)

r- o o-

pj
rH

P~

r-\

cr.

rH 40

O O
ro •

P o

•-o

O

o
«

o
rP

o

o
*

o

LP

o

o

PJ vfj

O o
* •

ro o
LP

Pj 43
O CO

40

o

o

43
- j

PJ

O

PJ
Cj

CO

PJ

CO

Cj

rv
CO

O

w« . •,-..'-

o

C:

o

o
Q

PJ J CV

o o

o

rH

O

cv

O

O

rH rH s)

o Cj O

• • •

o co jf>

rv PJ r-l <r

o o o

O

o

o

r

O

o

o

o

7"

o CO o
rH rH

O o ro

o Cj o

c

o
Cj

o
o

PJ rH O 04 O

O Pj O P.
rH O rH CO
a, o cc p
CO ♦ C: •
P3 O CC CO
43 Cvl 4- P.;

r-4 CD r~* O

OOOO
00 * CO *

P- C P~

OJ

ro

rH

or
rH

CO

O
o:

PJ O rH O rH O PJ O
o

cv

CU

C>
cc

r-l

P

O
a

PJ
P-

(O

p~

CO

CO

r-i

O

O r-

CM

©
Q

CP

rO

O

•: )

ro

p-

O
oo

7

LP

PJ rH Of

O a. a
• Cj »

o co c
4J C

rH r-l rH

o o o
• 00 *

cj r~ O

r-4 \i3 r-4
CD rH O
co cc o

• o «

O CO O
rH sQ ,_(

O r-i O

© CJ o
• CO *

Cj h» O



7
3

0
1

6
8

0
8

2
0

2

7
3

0
1

6
8

0
8

2
1

1
0

.0
2

0
.0

1
7

3
0

1
6

8
0

8
2

4
1

7
3

H
H

8
0

8
2

4
2

0
.0

3
0

.0
3

0
.0

1

7
3

0
1

6
8

0
8

2
6

2

7
3

0
1

6
8

C
'1

3
7

1

7
3

0
1

6
3

1
,8

2
7

2

7
3

0
1

':•
3

J8
2

8
1

0
.1

1
0

7
3

0
1

6
8

0
9

1
2

1

0
.0

0
5

0
.0

0
5

0
.0

0
5

0
.0

3
5

7
3

0
1

6
8

0
rU

3
2

H
3

c-
1.

4
1

0
.2

0
0

.3
0

0
.1

6
0

.0
4

7
3

0
1

6
8

0
9

1
4

2

7
3

0
1

6
7.

3
9

1
6

1
V

'•
.

1

J
•

V.1
i

7
3

0
1

6
°
0

9
1

5
2 G

.0
4

9
.0

1
7

3
0

1
6

8
0

9
I

7
1

7
3

0
1

6
8

0
9

1
7

2

0
.0

2
0

.0
2

0
.0

2

0
.0

1
0

.0
3

0
.0

3

O
.C

2
0

.0
?

0
.0

2

0
.0

3
0

.0
3

0
.0

3

0
.0

0
5

0
.0

0
5

0
.0

7
7

3
.0

C
5

G
.O

C
5

0
.
0

0
5

0
.

0
0

5

.o
r\

o
k

\
p

•<
ro

o
"•

•">
1

o
.
(
0

6
o

.
:
>

u
o

9
0

.
3

1
0

.0
2

C
.

iU

0
.

7
0

0
.0

4

0
.

0
1

0
.0

0
4

0
.

O
C

-c
0

.0
0

1

O
.C

(
2

0
.7

'
0

4
0

.0
1

0
.0

1
.9

0
.0

1
7

7
3

3
1

6
3

0
-
1

3
1

0
.
1
0

0
.
2
5

0.
12

0.
20

0.
30

0.
14

0.
14

0.
12

0
.
1
0

0
.
1
0

0
.
0
3

7
3
0
1
6
8
0
9
1
8
2

7
3
0
1
6
n
C
^
1
*
H

*
'



.

m
u

m
u

m
m

.

0
.0

0
1

0
.

001
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
7

3
0

1
6

8
0

9
2

0
1

0
.0

1
0

.0
3

0
.0

5

7
3

0
1

6
^

0
9

2
0

2
0

.0
5

0
.0

2
0

.0
3

0
.0

?
0

.0
0

.0
1

0
.0

1
7
3
0
1
6
3
0
9
2
1
1

0
.0

C
6

0
.C

4
0

.0
1

0
.0

1
,0

.0
0

8
0

.0
G

8
0

.0
0

8
7

3
0

1
6

8
0

9
2

1
2

0
.0

2
0

.0
4

0.0-'-
O

.C
C

8
0

.0
0

3
7

3
0

1
6

3
0

9
2

2
1

0
.1

4
0

.0
7

7
3

0
1

9
8

0
9

3
0

1



-;.,~VAiir*t.rir^i^v- ., w,.,.*.....^^.^,;

*-'•

APPENDIX D

OUTPUT FOR THE PALOUSE RIVER
FOR TliE 1967-68 WATERYEAR



/
/

A
S
S
G
N

$
Y
S
0
0
2
,
X
,
0
0
C
,

/
/

&
$
S
9
N

S
Y
S
O
O
S
.
X
'
O
O
E
'

/
/

E
X
E
C

C
O
N
T
R
O
L

O
P
T
I
C
N

C
O
D
E

T
A
B
L
E

_
*
_

0
*

O
P
T
I
O
N

1__*

*
0

*
O
P
T
I
O
N

2
*

*
•
1

*
O
P
T
I
O
N

3
*

*
1

*
O
P
T
I
O
N

4
*

*
i

*
O
P
T
I
O
N

5
*

*
~
~
1

"
♦
"
"
O
P
T
I
O
N

6~*~

*
i

*
0
P
T
I
O
N

7
*

*
0

*
O
P
T
I
O
N

8
*

*
1

*
"
O
P
T
I
O
N
"

9
~*~

*
0

_*__
OPTION

it)
_*_

*
0

*
O
P
T
I
O
N

1
1

*

"#•"—•:
*
~
o
p
t
I
O
N
'
1
2
~
~
*

*
0

*
O
P
T
I
ON:

1
3

*

*
1

*
O
P
T
I
O
N

1
4

*

•":..o..:....:,:7.c..c:
cc.:.".;

.
_

,.:
.
.
.
.
„
.

.
.
_

„
.
.
:
_

.



OOCCkOc
cvlcc-roo~'ro

orCv;10
fOofof

cocr

<fof

•ocfj

CMP:CMr~4P-P-""-0-1

p~rocro

ororpjir-

cci--

coofp
rop~c

,-r-.f-..,pf%(V-,^f^sfV|_f*„•»--rsr»

ropjcvicvrvpihpjoocv*-•
rv

rv

!.P'JOrHPj<\lrH
P'rooiofofof

rvco
ror

ITCtoCOP-OPJCT-oo7P-
orv-oror<*•ororuoorof



<

IS

a?

-0

I
P-

4)

<C
UJ
>.

'a

JK
c
IH

jPJc

oo<
u_O

;COr-

r-CX

Iil'rc:

O.UJ

IO2

iujcr

uj>

o—

oo:ruj
XLi.c.
CJc:--
_ir;ioj

«p'>
aur

c.:•

o

o

o

II

U.
CO

o

o

N

o
o

X
<
CO

CO

i

o

rHr-l'r-iH-4<OIfOCOft
ooooooooooooooo!

:0oooooooooooooo

1liItII
13.!Sjt

IIIIIIIIII
3:~<3:~r7:

III
HIIMII«||:
jt3:rsjzz<zzi

_i-j_J_j_;_j_'_>_j-j_j_j_j_J^

aclaaag.aaa.acaaaci
iOOoOCOcOOOCOoOCOcOCOCOcOOOoOoO;

OrHr^rHrHf}OOHrH.H

CwOOOOOOOOOOOOOO!

OOOOOOOOOOOOOOO

IIliIIIIIIII!IIIIIIIIIIII'IIIIII
;cxiii.zi.zZmi.'zs.zis:ss.s:s.c;
cocooococoi>o^ooooroocouooooroo

2fZ2£21«2T21!.2?iC<£-22T^T:2!irU*i
<J<<:<<t<;<X<<t'<*<i<'<<<
P-P->-|_I—t—h-r-P-r-h-r-P-P-P-

OOOOOOOOOOOOOOO
ooooooooooooooo

LOLOLO.IOLPIP.IPLO,IP.LOLOLOIPLP.LO

iiiii:iiiiiiiiiiiiiiiiiiiilii,
IXXXXXXXXXXXXXXX'
<1<<C'O«?<t«1«*«0«t«4«5<T*i<

:COOO>T)COcOO;CT0~>OOOOOOOOCOCO00

ip—<acoP-cooolo—'ocopjcvrvro
r-l(VJr-irHrHr-lrHQCOHOr-.C\JPJfV

IOOOOOOOOOOOOo

IIIIIIIIII
coooo

IIII
cxr

iiiiiiiiiiiiiiii
7CO7CCOor-o

r-H-r-r-P-C_C-r-r-r-r-r-r-r-r-
C-coo;cocooooococo(/)ooc^o~oolo

rop-c;
r-v*r~

•hproro-•Pro.)-pu*o
sCCOO0OfPsTr~tpr—T\

OOOOOOOOO-irHrgrvjrvj

nnii<innii

xxxxxxxx:
I—h—r—r—r-If—r—r-i-r-r-r—r—t—I—r—
o.cxQ-Q'x-u.ccao.c.op.o.rua
LUIVLUtrUU.UUJ1-JL.U)IHl_JUJII'_•
cccc.ol.Cj;.;Coc:cc7.cX
uijt/,coooooo:cooicocococococococo

LLJ|•|
Ocoloripscop-ct'ono<oP-!crOhpjro*r
r-i3>:.-<r~i-hr-i<-•:egc-.cv.oi

u'iIIi
LU|
CO

llllllllitMitnii

tfBiHifiiii_^M
W-,'"r*«."-."'-

•M

o
cj

CT-

-0

o

o-

cr-

o

0>

of

CNJ
CO

CO

rvj

or

p-

vO

o

vO

sO

r0

sf

(NJ

IP

sf

LO

N

l^HllrMMMHHrHMHaHriMV-



,»
-r

te
r
-.w

n
m

im
w

i,
•_

t.-n
.J

:..
,

••,•.,.».,•
^

f
c
M

W
^

.

"I'M
1021.3""

1072.6
"1133.1

12C
1.4

1275.9
1356.1

""'
1440.6

"1525.6
1605.0

1
6

7
6

.8
~

f7
4

2
7

F
~

1
8

0
2

•6
1043.2

'-".y
iM

U
M

=
H

2
:
'.f

c
r
.

s
.

T
I
^

F
1

2
.0

0
P

.f>
.

25
SO

O
PTH

*
2

.4
3

STM
O

*
0

.2
1

~SA
X

*
1

5
.0

0
TA

N
SM

*
0

.0
SPLW

*"
0

.0
2

~~
~

l

2
b

AM
1

8
5

9
.S

1
°
1

4
.4

1
9

6
6

.4
2

3
1

5
.7

2
0

6
3

.0
2

1
1

1
.1

2
1

5
3

.3
2

1
3

8
.8

2
2

1
4

.3
2

2
2

8
.3

2
2

3
0

.8
2

2
3

7
.4

PM
?2

?6
.<

-
2

2
0

4
.2

7
1

7
6

.3
2

1
4

4
.5

2
1

0
9

.6
2

C
7

7
.5

2
0

3
6

.5
~

1
9

9
8

.2
"
1

9
5

6
.9

1
9

1
4

.9
"

1
8

7
2

^
6

1
8

3
0

.2
~

2
0

7
2

.2
~

M
A

X
IM

U
M

*
2

2
3

1
.8

C
.F

.S
.

T
IM

E
1

0
.4

5
A

.M
.

_
26

_SD
FPTH

*
.1

.7
4

STM
0=

_
0

.?0
SA

X
*

1
5

.0
0

TA
N

SM
*_

JJ.O
_

S
P

L
W

*
_

0
.0

2

2
7

AM
1

7
3

9
.1

1
7

4
7

.9
1

7
0

7
.6

1
6

6
8

.2
1

6
2

9
.8

1
5

9
2

.4
1

5
5

6
.1

1
5

2
0

.8
1

4
8

6
.6

1
4

5
3

.5
1

4
2

1
.4

1
3

9
3

.2



i

n

m.
»- CO

00 731
Z'-i
><o

•*-» ~Q

Jt <
to

J
Tl

03

(J -4

^ Urn

to , II

•JO LO r J r-» O'-JJ Oi Ov.'ji -P LO.fV) >-'

oo fo oo co oo oo oo oo oo oo (ro ;t/i oo
O o 7 o CJ rn D .-• J .1 ~t 2 a
ti —i m ro '"i n r; m "• n •-,•> p r,

"DO "J "J 0 T3 "J X "C T3 O 0 O
H--IHH—4H—<HH ~t —t H H

II li II U II II II II IT 17 «7 II II
i I ; !

03

o

o

o

00

p
si

O O •— (V) Ts> fVi r- O C3 r- r-< r— r J IV)

. Ji l-J "-J O -J on ^o -h c n 0J j: ro -j
•C J> iji O 03 > 00 P ..o -P Oi W 03 t—

oi oo yO ^o oo :o oo co oo ?/J ~o oi oo oo
1H H H~4-Hj.HJ'*a4-4'H>H-H;-H-H]H

3 c cj o j c c oo" o jc5c
II ll ll II il li It II II il n il ll ll

.OOOOOOOOOOOOOO

r— OJ TO fvj .rO) rvj i-.f-.Cl
O O t— r- r- r— 03 -f> O

oo oo oi oo oo oo oo (r> fri co oo co oo oo
> r» i> > ^> r> o- ;> t» *» > > _> >
xxxxxxxxxxxxxx
II II II II 11 II II II II II 11 II II II

oi or. oi o> u", ui oo on lo L/i _n oo oo -P-

O O O n O O O O -j CJ C. O O O
OOOOOOOOOOOOOO

—I H H H —l ~| -h —( h —I H —l -H H
3> >» P> > I> > !>>>3>>;>t»f>

i: 2 Z 2 2 7 O 7 7 ^ 2 Z i' 7
OO 00 00 00 v/1 oo OO Oo CO on OO OO OO 00
jx i< "x n s :; j: < < -< 3; _•<; 3; 3;
1 11 it 11 11 11 11 11 11 11 11 11 11 11 11

Cj CD CJ O O CJ O C O O. O O O O

OOOOOOOOOOOOOO
O r— j> -^ oj >— o *•* r-> r-1 :o OJ

00 00 00 CO CO 00 00 00 00 00 00 00 00 to

T3t)T)0"00-aOO-J C "U -o t!
rrrrrrrrrppp""r
!£££'£ £ C C ll 21 2: rj >c t: 2:

il II II II ll II II II li II II II ll II

;0 OOOOOOOOOO O O O

COOOOOCOOCOOOO
OOmNMNh OOOOOO

t> 7J LO IV) (V)

.0 >--> LJ O 03
•4 03

CO './> !.Ji CO

0 .J JO 7
rr« O m 1 'i "**

3 "C 03 0 i>
-4 H H H X O

X ~ r I —« LO

II II 11 II ;-2 oj

c •
"£ O
il

Pj O O O

P v—• •—• OO

•—' 0
m ro

-O OI
n .,-1 t—» ^j

• ro

/I :/-> 00 OO 0
--I H H H

O 03 O CJ 0 >o
II II 1! II • r-

Tl LO

O O O O OO -j.

1— H "0 ro

>;i \) O M

0
CO OO t/i CO .f*
J* t» > > H •

X X X X r-. 0

11 II 11 ll 2

(--• )-' (—« M

OO oi UI OO CJ

O n O
0

oi

O O CO CJ 0 •

TT 7Z JJ ZJ
00 m in 00

iT H ll "it

CO

> co

3 • !

OOO

0 0 O JO

r— O O |H

col
OO 00 OO 00 -J,
"C 01 "C T3 ~J
f— r— 1— 1— * i

SI mj s; V^. Oj
II II 11 II 1

O O CJ O no!
. • 4 * f>i

O O CJ O •V;
O O 0 »-• « 1

-4

VO

a

0 — —• 0>
40 1 H -; r>
» C •

— CO P

n C <v>
01 •

0 03 O OJ
-J II • r-
0 "n 3
5 * 1

CJ O 00 r— '
* •

IV
H-» OO r-

O ro

OO vO
rJ 00 r>
4 l> H • I
•P X r^ -Jl

II ~Z
m

r-» 1— f—,

O ,00 OO!
w * -g

U) ,0 4^
ft O O • i
oo I * iJ 1

r-«

H OO
M •3> r-

CJ 2! 0)!
r-* OO > Ul ;
O i.'JJ • U'
1 111 ^ • i
CJ ♦ 071 '

CO

O j rv>

O :cO to
O -^ ro

CO

Co

CO I vO !—•

on ^1 sO
-0, O r—

• • •

W, CO
i

i 0

30 •0 r-

J> vr. -J
O: i -0 O

CO

OJ

C/l

a-

ro

•P
• ,

OJ

•o

-p pi

4)1

01

iVJ

m'J

••ft



"
"
•
"

-
"

•"
•"

•'
"

••'
-
-

—
•

•

.

590.1
62C5

67,73"-T28.-5
TW

.",
863.,-

923.9990.5~
1063.5

ii*
.*

m
5.77261

07
76C

.l
...._..._

M
AXIM

UM
-

1
2

5
7

.3
.

C
.F

..S
.

TIM
E

1
2

.0
0

P.M
.

19
A.

1326.7
1373.6

1627.3
1673.5

1524.5
15,0.7

l674.5
1732.,

1787.9
1850.,

1923.3
2002.7

2100.1
2196.,

2293.8
2395.6

2503.5
~2599.C

2722.7
28,4.9

2973.,
3073.8

322iCC"33T3.T'216671,
"

l''X
IM

tlM
=

3
3

6
6

.1
C

.F
.S

.
TIM

E
1

2
.0

0
P.M

.

•0
AM

3303.6
3651.1

3761.6
3325.3

3905.1
3930.0

4051.6
4122.5

4194.6
,269.3

„
„
.,

„

l
m

m
—

m
m

m
—

m
—

—



PM
4496.3

4564.8
4625.1

4675.1
471373

4739.0
4752.2

4753.9
4745.1

4726.6
47T"eT~A

778:'S~l>lX
f7W

__.oYAX
Ik'"0v*—

..776
5.0_

C
.F.S

.
_

T
I_Mj-___

_7.C
0

_
P.M._

21
*M

4776.6
47*6.6

4765.9
4743.7

4708.2
4712.2

4725.1
4733.5

4758.5
4786.8

4812.1
4820.7

^

A
?G

3.2
4

7
.9

.1
4778,9

4774.6"
"4775.0"

4780.6
M

l^
T

-
^

^

M
A

X
IM

U
M

*
4

8
8

2
.6

C
-F

.S
.

T
IM

E
1

2
.0

0
P

.M
.

22
AM

4
8

6
8

.7
4

8
6

4
.6

4
8

5
4

.9
4

3
4

0
.6

4
3

2
2

.5
48C

C
.8

4
7

7
4

.9
4

7
4

4
.1

4
7

0
7

.3
4

6
6

3
.8

4
6

1
3

.4
4

5
5

6
.1

-
*

•
—

~
"
x
—

*



PM
4

5
2

7
.2

4
4

6
8

.3
4

3
c
>

8
.0

4
3

2
4

.8
4

2
4

9
.7

4
1

7
2

.9
M

A
X

IM
U

M
*

4
8

8
2

.4
C

.F
.S

.
T

IM
E

1
.0

0
A

.M
.

2
3

A
M

3
6

1
4

.6
3

5
3

0
.0

3
4

4
3

.7
3

3
6

5
.9

3
3

1
3

.6
3

2
9

2
.5

PM
3

0
6

5
.0

3
0

4
1

.3
3

C
2

7
.9

3
0

2
3

.^
3

0
2

8
.8

3
0

3
9

.5
M

A
X

IM
U

M
^

3
6

5
1

.6
C

.F
.S

.
T

IM
E

0
.1

5
A

.M
.

2
4

A
M

3
0

7
3

-.3
3

0
7

3
.5

3
0

7
5

.5
3

0
8

0
.3

3
0

3
7

.1
3

0
9

3
.3

PM
_

2
9

5
6

.R
2

9
1

4
.2

_
2

8
6

8
.7

_
2

3
2

1
.1

2
7

7
2

.1
2

7
2

2
.0

M
AX

IM
U

M
*

3
1

0
7

.7
C

.F
.S

.~
"

T
IM

E
"

7
.0

0
A

.M
.

2
5

A
M

2
3

7
5

.5
2

3
2

9
.1

2
2

8
3

.8
2

2
3

9
.7

2
1

9
6

.3
2

1
5

5
.0

.
.
.
.
„

_

4
0

9
5

.3
4

0
1

7
.3

3
9

3
8

.3
3

8
6

5
.5

3
7

8
2

.8
3

6
9

9
.1

4
4

4
3

.8

'3
2

7
4

.5
'

3
2

6
0

.5
'3

2
4

9
.6

"
3

1
9

0
."5

"""313
9

.7
"3

0
9

7
.7

""
3

0
5

1
.7

3
0

6
1

.9
3

0
6

3
.5

2
0

7
2

.1
3

0
7

3
.5

3
0

7
3

.7
3

1
8

3
.6

3
0

9
5

.6
3

0
9

1
.1

3
0

7
8

.5
3

0
5

7
.8

3
0

2
9

.7
2

9
9

5
.7

2
6

7
1

.4
2

6
2

C
.8

2
5

7
0

.4
2

5
2

0
.5

2
4

7
1

.3
2

4
2

2
.9

2
8

3
1

.3

2
1

1
4

.4
2

0
7

5
.0

2
0

3
6

.3
1

9
9

9
.6

1
9

6
3

.6
1

9
2

8
.7

m
m

m
B

m
m

%
w

m
m

m
m

*
&

*
j-

m
-

JrK
h

tJ-



ro

co

I

ro

-J

-J
LO

•4
rv

-4
rv>

CO

O
m

O
; ii

00

1<
; il

o

o

~J OO

r-> -o

* (—

CO S£

II

o

O

LO

ro

o
on

N

M

oo 5>

3 £

t> r-« I—1

X O r-«
•- O >
.< > o

c • •
_C45 3-
II |

t-'

h*! o) h
r-O-O .V)
^jon -4
o;» ♦

• O --0

J>i
i

OO.OJ oo

HP
VJ0 LO

H • »

>-• co -t~

2;
m!

! i-
;o o
O- 4)

lO- p"
o •

Jo on

IvO O
> on -si
• ;-4 4)

-tj l>
Z 2

X LO OO1
r-.r-.v_0;

:•: -j -4 •
C • •
^ 03 -si

!

r-« LO Olj
O0 O vJj
-J r-» J>|

O ro on,
• SH|

Tl ^ fV>I

ro ,$»

CV sOI

co o
IH *

-j ro;

' ro jo'
j Ll CO|

U! 00i

o » • j
:• ro o;

r-«

:O0
>-. r-»

ro j>\
> cj J>;
• O 3

rvj so • s0 iv j

vO O
JO Co
CO CO

O O
Ul vjl

vO -0
• *

LO J>

vO O
to -i>
jo o-
!• •
I'OO 4>

4> O
oj to

t-* vji

. * i
43 -si I

I 4) O
j»— ro

LO O0

OJ 4>;
.V roi
00 CO;

ro js
O O;
OJ co:
• * I
Ui J>i

r- LO!

vO Col
-fs sO!
• * I

ro -Pi

o o

r- L0

O on
O ro

:< i
> r-« I
X <T> '
r- J
0C ^i
C • j
o; cc;
ii

to o
•;0 r-» j

CO 03 |
. OJi

Tl OJ
• • I
OO O

~Ji

•°J
Oi

h ♦ ;
r-i r-»|
3E
rn !

CJ

» sOi

• 4>i

Ov

00

to

ro

co

o

co
•

OI

o o r— LO on

O p- uo oo CO

on oo LO O0 r-«

ro o OO O

O

CO

'7

<C

sO

W
O

Y»

,



.

7
J
2
.
9

3
1
3
.
5

3
5
3
.
7

4
0
8
.
0

4
7
5
.
4

5
5
2
.
5

6
3
9
.
7

7
5
0
.
2

8
5
5
.
8

9
4
9
.
9

1
0
3
4
.
6

1
1
1
2
.
2

3
7
1
.

M
A
X
I
M
U
M
*

U
4
1
.
4

C
.
F
.
S
.

T
I
M
E

1
2
.
0
0

P
.
M
.

2
6

A
"

1
1
*
1
.
0

1
2
4
6
.
4

1
3
0
9
.
0

1
3
6
7
.
7

1
4
2
5
.
6

1
4
8
9
.
3

1
5
5
7
.
3

1
6
2
6
.
6

1
6
8
8
.
6

1
7
3
5
.
8

1
7
6
7
.
7

1
7
8
7
.
6

PM
1
8
0
0
.
2

1
3
0
1
.
7

1
8
0
3
.
5

1
7
7
8
.
3

1
7
4
7
.
9

1
7
1
3
.
6

1
6
7
6
.
5

1
6
3
7
.
5

1
5
9
7
.
2

1
5
5
6
.
4

1
5
1
5
.
4

1
4
7
4
.
5

1
5
9
5
.
3

M
A
X
I
M
U
M
*

1
7
9
5
.
8

C
.
F
.
S
.

T
I
M
E

1
.
1
5

P
.
M
.

2
7

A
M

1
4
3
4
.
0

1
3
9
4
.
0

1
3
5
4
.
6

1
2
1
6
.
0

1
2
7
8
.
2

1
2
4
1
.
4

•
1
2
0
5
.
5

1
1
7
0
.
6

1
1
3
6
.
8

1
1
0
4
.
1

1
0
7
2
.
4

1
0
4
1
.
9

•



io W oj rvj ?o fsj ro ,-j vj oj o) |\g >-* »—* •-»!»-• r— r-*;p* •-*
I— O -O Jj sj f>;,n J> I J M r- CJ O CO -0, CO O) .f* LO TO IO 0 00 j-J. 0\ OO: J> _J 00 r— -<

OJ LO 0s rvj
sO OJ ^s 0 c-

r-. r- OJ fO l\j;r- r-»! 1—1:00 fj •"*' J
" vj oc 4> > 03 ui 4s ro cl J^ 4- O CO > OJ 'O OO (-• O i— OI LO J> LO lo O
».......•«•»«.# A.. a. :. ...... —I

0 0 0:0 05 OOo C -HO- .*> -OOJOOOCO^jOOonO;0 0 0.^-OCOU3

J> rvj ,> cc p« -j •— 'o>
r— ro OJ IV) LO ro IV) LO OO t—

o -o oj J> ro *>:C3 o »o vo o .oo on
I— r-» I—I r-» jC

lo on r- ro -T- O

O O O cc cj c O O O 0:C O OO P* C3,i— o ooo

H •- 6) J sj r- •-«
|On 03 r- 4> IV) CO CO C3 -O
i -0 -30 O "JO 03 <jv v/1 4- 6o O -J 4^

cj -o -j

j>'uo o n o .o o-
r— 00 LO r-
OC Os|

OO r-" r— I—• r— O
+- 4- 4- OO 11
. . ♦ . . n

O O O O oI O O O O O O (O o o o o on O O O O O CJ O O O O O

oo O co o t> -O r- ',,0 oi -o ^s CO -0 a o : 0 ro -r\ J> 4> *- LO UJ UJ U) LO J> 0- LO LJ1 CO c_

u -j bJ -43 Ul -0 CJ -4 -?• o !—' N -j rv OJ OO J> ro 05 LJ o -4 UJ oo ro o O -J O ro *jj >

o CJ O o o o o o

f J

o o

ro Co

o

4>

o Cj

LJ

o CO O o o.o O CJ O O o o o s^ O o o o
1 (Tl

o

•
-0 Ul -4 vO LO N 4> 4> r—

f. .s. OJ r ' ?— r—• r-- 0) ro LO M 1--' 3C

CO (> O M .0- O r-j h vO *» 4> o 0> Ch -0 L> Co •O r~• o OJ c; o ~4 s. O 03 CVL/i Tl OJ

-0 -0 -4 ^ O O o o O O o tj 4) ^r\
-J -4 vO CJ or 3" -o i— 03 ro 33 •03 U 'OI LO Tl

C3

rn

CJ
CO o o o o O o o o CJ CJ o o o o o o O O OJ o o o o O O o o o

1 j
l

rv M OJ LO H->

1

r~< 1—• r-'

1

r— r— f- M >"• H" r-« r-> r-" X r-' ,.., •— ro ro rV LO LO u Gj

I

4>|40
j
i

to CO CO OJ 43 sO 1— r-1 r-i >_ r\> u _£>. o -0 •JO 3* -0 Ol on c- JO OJ \j X) r— .P ^> CJ- O'U .-C

? OJ Ul Ui oi LO CO ro •O vO 0s rv CO O LO CO "4 I—: 33 -7 Ul OJ OJ ^ lO 03 ,"o JO H CO >

.J on
CO O CJ

i

o o O CO

|

O o o

i

CJ o

j

CO OJ o

1

o CO OO
I

Cj CJ CO o o

i
o o C

i
o co C;G

i
r*i

r-.

1

r-» r"* i—i

1
1

r— M t~"

1
f™1 i—•

j
h*

j
K" IV

j
ro' rv N

]
r-»- r—• OJ

!
rv. oj

oo

|
-j -J »o o O co o M P* OJ Co LO CO -P i n Ul OO. -0 -0 '.33 vO 1—1 CO LO CO •03 05 >-* r— »-• >
CO co o CO ro co on OJ LP ro -si o -J i--J 4> r--j CJ3 Oo CO on oo o o o fo CD OJ IV O O oo

OOOOOOOO c o o o*o OIO O O, O O CO o o o o o'o

LO -4> CD oo CO Jv OO w ui O U! WWW J> 'ji 4> 4>l 4s vji 0lLn4^uiL>C-C>-J-si-0'>l2
co 40 ro J> (-• co -J oo -o c 4> O co 4> 0> on -0 cc Do Lo c 4- 4^ co W W G W ro w C >
• " * • * • * • * t * m I • • • • • •• t * • m * » * • • » • • i • •<

OOOOOOOOOOO OOOOOO OOO COO COO OOOOIO

r-1 ro

o o

*• on -J>;
• • ♦ |
O r- O

HHNNUWHHMI-NWNUWWWUr'OWWWNHWU'C.
40 O O OO O 'OI L/l CO -0 •£> r-i -g CO t— LO OO O (V' OJ OO LO 4> OJ 00 -0 O O C

ooooooooooooooooooooo •«•ooooooo

r-* t-> >—.I m i-' I ' H lJ

WWOOUi4>OCBLIiyi0JOHJvOC0m>OO53OOOCOO(-

O OJ 40 o :o o o O J> CO Oj CO o o LO o ro o O O O o c o o o o r~

O OJ ^i0 03 -s| LO O O Ul 03 OJ UO LO LO U» OJ TO OO IV) fV) OO 00

O o ro co lo -o- oj c 4- 0 l

(V(V)LO0-LOLx>LO4> t>
• ••..-•'••• I . > J • « ! I ' • C_

H h C Ul UJ O Ul fo C Jl H w w o c o o o w C

•— to

ooooooo oocoooc-oco

oj ro oo
ro o o

4> vO Ln

LO O.) O
-> -4
-0 o

0 LO f— r—
i- O -0 r- CO CO LO LO LO W< OJ 0: 4> CO IO LO 4, -4 JO CO

OJ004>OVOCOLOOO-OP'40CTJ

CO

Im

ho

<
m
bo

>
, 73

a

O rn
: > 00

a pj
rn

o

~3

HI

>

o

00

m

03

m

CyO

rn

5; z
j> H
H >

m h

<
-< m
rn

J> -<
tj m

>
03

r—

-o
o

-4
I

CO

00

!o
i7s

\-i
'• rn

OO

m

o

3:

o
lO

lrT1c •-•- j.

M c -< m
;nj /1

13 H
loo

m
ho

>i
X!
H

O
O

Mi1
3fl
II

O
CO

00

"CJ;

o

H

! I



! '
-

o cr

,o >

-* i? i

O ,-i

*- j I : t- .• c> r= ~ -
m v/i -o I wO H 7 J < H

2 i>^ns;-i f„• - > 3 oo tj
J JT J< O .1 ^i oi s^ ,-- _,

n
Tl

—- 00 OC

,3» C >

'• n v

io

M CO JO —. J -i
rn -h » .r < o </i
CO <! (A -H r— ..j _•;
"> _.* •: oi 3 > »

"3 -i

'0 10 w lj ro ro ~o oj -o r j ro rj ro vj >— •- r~. ,-- ,_.. ,_ ,_ >_
- o o » ~j o oi J-'^-o^., 4,>-^ww,:oo ,'g, w ^

OJ

P*j_"OCOOOJ> r- C O r- r-CO O • • . * . , .... ^4 • » .
O X ,-0 CO LO C Q L.0 . C • O O 4- 4v

Ho 5r,99 N •- w o o 4- oo o
.yi cc w o- -o u» c; oo oj ro ui

! a ro i

o co o o oj
• • • • .

o

i

i

O O OJ |\J
• • i •

cj a 4- o
O1 sJ

o o c . oj . a
O O C/ fO s_> 4> ;» O <_ O
co o 4>'LT O C Oj O _j ro

r- O O O

O "^ 4- C-
• VJ fO

© ;- 4- c
• OI U1 4"

0 0"
4- Oi M I- k- '-j r» i— >-. i— r- vj o; 0J oj ^ JO Jl 0>

0 Oj o uj oi -j o 0j 00 r- i> f.. j lg ^

•""• r- t— H OO ;,_, ^
-I J> MJ r- IjJ 7- O 0j Jl (->
........

J *» 4 si -si 0J O r- ,;•

r- O s-l
CJ • 0 CO -O 33

VO c j JTj

fJ .vj rj *) W 4» j; c -s, o- o J> 5«
O V ON ^ -J fs U. rs 00 r- I- ^ (j o_ '- r- >-• r- OJ ,-V -.J V

o o oj p » a co a >ji ri

oi ^ ro y oi •{- o i-">j j y c V" h m ? c- ro V- co K
to

-j OO Ul o
o

0 O VO -si

IV)

jo O o 3 O 40 4-

Ioiomuoc H i" r > [v, ^
j V) .is U3 O O 00 CJ CJ I- . J r- 0) o
.00 ..0 O 40 r~ r- U f- JO 0 03

ro

,1 _. , _ "~> > OH H J JS C CO LO <v
LJ CJ O O r~" 33 4 -s I— O I— «J.i i- -. i^. r • . s ^ .O. . . O . .j, i> £ 5 * ^ ^ ^ - ^ ^ jy ^j £ «o LO oo 4> 4^ on O ^ y, .j, ^ ^
• o o j> . o O . • . . . . , . , . 0'j4*^*-4lr*0BUlJM-»w o U) oi «ji oo r- J> on n
so vo o o w • o cc o lj o oj r - C5 uj -• -o »ji x> %* o a> O \» h oj o T ' *N *n ' V V ' * ' n

i— -j. v_> o; -*, ^ iv >_• ,u u j n rj u u m J- 'Ji iji r> 4- uiiji ui

O O O O O -si o O O r- r-

*- U. 0J Cj O O, • r- • CJ OI i— 4^
, O -J \J1 oo J1 w c^ i- K) o) VX vl
| O CC Oj H Ul fvj r-. CO NJ OJ

IO r-i

o o

OJ

Co O O C O O- ui .> H OC O OJ >
• • • sj • -o m <• ui -o uh ,,j
O -O O • -J 00 .......

ui ro o co • js r- >-• oj co cx> ro oj *. -j 01
•H Ui -sj W Ul N

! i I
N iv) ro ro u- w 4- J> ^ »- *- »- ^. »- r- »- ro m ro ,j ,- j>
OJ vfl Ul -0 00 a VJ. O r-. LO 00 W J> o- -J O r^ * O o Ul O C
r .J TJ ^ * * P ^ * ^ w^ w "^ ^ ui h rt, rsj S X§ >

00 Ul 33 LO co rv on .0 J •*' vi oi o n at

O r- OiO O \C o COUIUI
!••«... O . o ... .
;^oro jxoH, >_ , oocoOd
H -O JO IO O C LU .0 r- ,VJ fvj

JO O O, 4" i— .» 4^ o 43, i

| ! iu °i I
jO —OjOO^ O :OOr-r-

I'OlL'U'vOOcWsjMc ^ LO
IHPO WHr*OlU.slM

O O f-1 l-< 'O 0.)
CC' • . . o ♦ c^-
• 0>0 s|i •> r-"
O H4>0>)

U co C co 10
43

rJ r- r-< OJ Ui 41^ 4^ 4^'IO j

H?SB'plsp|sss5^sppl2lHHnsi
cr OJ S> o O x » Cc oj ui O rv- *sj -o C 00 ~4 Ui J> 0 1- CJ ui H W'flCOl/i

O

OOO

• O -j J> < |_> 0.
O ui ro 0 -o •

J0 Ol- O ^ CO
CJ

.4^

O; r roi
Ul O o 01 o J>
«0 • • • ,g • 00
• ,0 IV- o • 0J -o
o; o* ro'o «0 • • I

; oi^oMOi

o h r-; w ui o ui tj
r- O I— !_• ;> i.s ^J _
-4 O Ul CC L^ 03 Ul r-

HI->r.HNli)^4> LJ >U I- r- r- I- 'VJ |VJ 1\J Uj V rs , „
;5 z i-i Lo 5 £ o - 7 t: ^j ^ o iu u. h o * -^ ^ o h ^ ?

»o o woj wj* wj>r ^ w^ ^ u,Cj w!^,o 1* .L-ui ^ o ut I w» r-o rv r- *

O O CO O O O O O CO
' • ' !» ' • IO • C « • . .
co j> oo o o iv « s? » co -sihj
43 sO Ul O OJ.O H 03 O OJ O
0J P« O-'Jl OJ, o Ul OJ

! 4>i

;p- p. r-i- rv: rj ro lo 4-w w oi 4- m o si 01 ,1
^ . ,P C C) v,o Wco k- -g U' hCmU 00
-j o a-

H->r-iH-.r_r_ir-'0OOJr-'
W O C3 OO 4lUlOM>
C3 •— CO 4) Ul -P 00 ro 00 03

C0|# 4^ 0- t- -OOWOHg^ovww^'jJoVsirg'aWCVWH

O O O O O -sl UJ CO r- r~
• • ♦ I• . ♦ o . ro'. . . .

Io ro co o o ^j . oj . o o j>. j>
, CO Ol »-. r- 004VO Ul OI
! IVi H" 0,03 ^J OO OJ

r- O OO O O W O O P* r-
• O • LJ • • • *
°pJ-oocc. -4. O O oi ui
Ul r- -g o vO O -H r- O O- vx
Oar-r-OO CO C0U1I—

o!
OO C C C co ro U) U 4-- ,n Co Jl 4s lj- cjv ui

• o c o.° o ^ ;r* ^ f6, ^^frffr^uuc"COHHMHrjror,u^4-Lio>
ci 5 S ° 5 oc^ * *:^ N^:w » - - * •*« *• u./o L•a,,*^ W|«, « ^ U, i^ O-^ V« *

UN

jl— O r- C O W CO
[•••'••• -O • ,
IV O W O O H • Ul. OOOOvO

100 p -c o -ho re rv ui w
: O 01 4) O -sl CO -T-
I I CO. ;

O O C O

I 1— C r— o O TO f>
•••.••♦0»M
jrvcuioowi o»
: 40 P* cv O £ G •? 4-
i -O OJ LT C «J L0 CD

I I CM

C O r— (—

O C r- >-

! P" O O O O W .0 O w w

r-OCJOOOC* OI • •C O H -sl
lUlCC Or- OOOr- •** J>
'W0JC003 HOoOjO

i W CO

0J

o 0 ro ro
» f • • Ul CO Ul
ro • c 03 * • «
Ul H Ul O -43 Ul O
Ul Jj, 0 O Ul O 00

-sl! :
CJ o O O O IVi
•p ' • • 0 • cC
• O O O ♦ G OJ'
O U C O U 1 '

co O W CJ

0J

rv O O O o
Jv» * • • o • .*4oo o o O o'i-»1- *-

" ^§§|jO^'-^^^^°^^C^^^»^^buo^
o

C O C C O O O M r-'

LOCO 0 4-UlO sl ,n JlMU U JSlTl m, :r<H|-.HHMl-HHr.,VJMC
« • ..,...,, . ^ , ^ f ."^ ° ^ H H -f1 <> w c ro 4- si o w c
O Ul O H Ul Ul 0^ CJ CO -j OJ -sl 4S 0J "

I I I I !
ro4-jo-guioouioj-juJu>r-Oui-«-

r-. ^ »-. r-. ro r,, ljj wu ^ w 0 0 0 0
r-» OO O0 C_

CO o o c o
r- • • • O •

• O C O • O lo
Ul, C C O o •

; o c c c oj

lO

' I ! I I I I ! • I
o o o p o c o o o o o c c o C o o c o c c o o o o o o o o o o >

I— r— r-« h- t—

I

Co1
P* C O O O CO
*"•••©• IV
• O C^ C • CJ Oj:
Co oj r-> O -43 • I

CO O yv C

4^

» _, o\
•> O 4^ ro -si 0j
p* « • • 'O • uil
-sj O CO -> « OJ Ul,
• Ui o> o w col
r-: Ul Ul r- vO • j

•0 CM

ro fo ro ro 0;0

i

0jL0W4^U-C0HsCjj-sI-JO3^
Co lo 03 r f ui Olo on r f ^ r fJ> Wo-OOO'O OC=00 O'O Oo'o V,
0J WOJ m CO U0 lo OJ r- u^ Ul 4^ w o ,- u. a o o o o o o O O O O C r- r- ?

I— r- r- r- f- Oj ,0j 00 0J LO O

oooxro^rioooo
jitxoirvjixij
,m rn ni jl m X rn ro rv m rn
,oo oo oo m oo m oi oo oo oi oo

^ '-' ;r o- - or oo:
7 O O O -* O Tl

x x x n x o!
mmir; x m
i/3 oo oi rn oo i

oo

c



l»M
B

m
»iir

'iff
*

*
«

*
»

*
•
*

m
M

M
rjH

M
K

rV
M

M
M

trl

D
A

IL
Y

FL
O

W
O

U
R

A
T

I
O

N
A

N
D

E
R

R
O

R
T

A
B

L
E

F
L

O
W

I
•
;te

p
.v

a
l

"
o."o"-~
i

•
j

2
.7

-
4

.
5

-

7
.4

—

~~I
2

.
2

-_
2

0
.

1
-

3
3

.
1

-

8
4

.6
-"

9
0

.0
-

2
4

4
.7

-
"

4
0

3
.
4

-

6
6

5
.1

-

1
0

r^
5

1
3

3
*

2
9

5
1

.0
"

4
9

1
4

.
8

8
1

0
3

.1

1
2

3
5

9
.7

2
2

0
2

6
.5 0

-

C
A
S
E
S

A
V
.
E
R
R
O
R

0
.
0

0
.
0

1
3
.
0

-
1
.
1

3
0
.
0

-
0
.
9

2
9
.
0

-
0
.
2

4
6
.
0

-
1
.
8

4
0
.
0

.
8
.
4

3
^
.
0

2
0
.
1

3
4
.
0

3
7
.
0
"
"

3
2
.
2

2
7
.
4

3
5
.
0

6
0
.
5

3
6
.
0

1
0
0
.
5

1
4
.
0

1
7
0
.
4

4
.
0

1
8
6
.
6

3
.
0

3
3
6
.
2

1
.
0

5
9
6
.
0

2
.
0

7
2
2
.
7

3
.
0

1
1
8
.
0

1
.
0

-
1
0
9
2
.
5

0
.
0

A
V

R
.

A
B

S
.

E
R

R
O

R
ST

A
N

D
A

R
D

E
R

R
O

R

2
.9

7

4
.7

3
*

6
.
3

9

8
.3

2
1

9

3
7

6
5

7
1

1
2

7

1
7

2

2
1

5

1
5

4

3
3

6

'5
9

6
7

2
2

9
6

7
.

1
7

7
3

7
4

8
3"

1
5

9
5

7
5

"
5

7

2
3

0
1

7
0

3
4

1
0

9
2

.4
8

0
.0

_
_

3
6

6
.0

3
8

.6
7

9
.8

2
-O

PR
R

ELA
TIO

N
!

C
O

E
F

F
IC

IE
N

T
(D

A
IL

Y
)

0
.9

1
0

4
TW

ENTY
H

IG
H

EST
CL

OCKHOUR
R

hIN
FA

LL
E

V
E

N
tT

T
R

T
T

Fil
W

ATER
YEAR

0
.4

5
0

0
.3

0
0

0
.3

0
0

0
.2

5
0

0
.2

5
0

0
.2

4
5

0
.2

3
3

0
.2

2
C

TW
FNTY

H
IGHC

SJ_C
L

CCKHOUR
__0V

ERL
AND

FLOW
O

.C
0

3
0

.0
0

1
0

..0
0

1
0

.0
0

1
0

.0
0

0
O

i0
b

b
~

d
7

0
O

O
~

4
.C

~
_

6
.
6

8

9
.2

5

Q
.6

2

87"
3

8

7
5

12"

2
2

5
3

9
6

,

"1
3

1,
2

0
3

.6
7

3
4

2
.5

2

4
6

0
."

9
4

"
7

5
.8

7

7
6

.4
8

5
7

.8
4

1
-
2

1
6

.0
4

2
7

6
7

.0
8

0
.2

1
6

0
.2

1
3

C
.2

0
0

0
.2

0
0

0
.2

0
0

0
.2

0
0

0
.2

0
0

0
.2

0
0

RUNOF
F_

EV_E
NT

S
IN_

THE
_W

rVT
ER

YEAR
0

.0
0

0
0

.0
0

0
0

.0
0

0
0

.0
0

0
O

.0
0

0
~

0
^0

0
0

0.00^~O
T

O
O

U

0
.2

0
0

0
.2

0
0

0
.2

0
0

0
.1

8
0

o
t'oo

o
~

o
v

o
o

o
~

o
;

oo
o
"
o

;
o

oq
"

q
.

oo
o~



LO LO ro

r- O O
oj ro rv o j
.03 -O. co. Ul

v rvivi ro N
»• lo r-o r- o •J,'> uo 40 uj w I-- o ^) oojo o vr 4^ lo rvj *-- -<

|W OJ U»!UJ LJ LO LO CO WCO U> CO L-> AU>!w LO U>'UJ LJ UL-» LO Co'lo OJ U.IJ> J> >|J> 8
7 . ••••••*»• I* ♦••♦»•• i • . , , _j

OJ O. OjO uj or, ui Ui Ul Ul J> J> ,o j, ji c- t> O- O C CO C- ~g -g co oj O O O C'O

i : * ! ; !

f f i* f f f f f f f f f f f f f f f f f f * w|w wU- LO W00 OJ 5
ui ui'ui 'ui ui ui ui ui oo ui u- uo ui -.-. oo oo u>; Vlo ro'j o o*o o o oj o *o:*o <

O
J>

O -sl sj o CO O O Ul Ul Ul VO Ui'ui ui -JO Oi jl Ul

O O O O X) CJ.-sJ 03 CO 00 r- (-. r-. •-* r-» r— r— r~

O
Oi uo jo 4> 4> j> ^s j. 4> ^s ^s ^s m j—'
••••••• o -<;
r-J CO CO 43 O O sO 33 -J CO Ul OO

ooi

! i o
i

i-o -o «g '.j ^ ^ Xj -o ^ p> ;o -J ^o -o pJ ;-J -J -o'-o -sj -sj ~J ~0 -O'-O -sj -4 -J -o -0-0 > 3
;a- co co o> co co co o- o-. o"- ui ui ui ui u> uivjiwroMHr-o- h;h h h.JI. I- o:o 2j

1 ! i I i i i </»

I | I !
vO 05 sO -O ,Q sO 43 -0 40 CJ 0"

r-.'r-ir-'r_i)_(-Jh_OO-4 0s

o oo'oo o d x> o o o ox c

cI ! 73
i ~n m

-=» -4 -o -o -sJ sj -o -o -o -J -0 -o -J -o -j -j -j -o ro
»••»•««•»•.,. ••*••.«rJ,Q
sj -c oc ca oc co cr. cj.cn C3 CO CO OO CO, CO -0 CO CO cr

oo o -o o so .a O O o 43 43 O sO >
70ico oj lo.lo oj lo'lo oj ivj oo oj ro 00 fO 0J OJ 0J 0o »-< r- r-*lr-

o voivo o oio o o'o x) •£> o o o o oj o'.o -O oco o oo xi o;o -O .0 0 X>
••;••*;•••»•«**•:••♦.•••#••♦«. ,•'••'••'30
ro OO UJ uJ^-O JO 4- X;4- 4- 0-X- 4> 4v4> 4> 4>j 4.- X 40 -fO 4> -C-\ 4> 4> 40 OJ cjj Lo oo

I

-0-O-J:-O~0-4-4-4-~4-O-~J-g-O-O-O'OJ CJ CO 3D CU CO CJ JD'OJ (B CJCD CO vOOO >

-si CO CD CO 03 Co! 33 00 CO'CO CO -O -o c: O O I- r- (- '- oC UJ 4jw'j1^0Co!oOh'<
i ! I I 1 i '

ill

I ! !
t> O. O CO O CO CO CO O O t> (7- :>

m tV),ro oj loI.jo en oi on ui co -4 oj

i ! ! !
IL>J LO LO' ^ +^ 4>' 40 -O JO £* >. Js

-0 -0 ~4 -4 -4 -O -4 -^1 -0 -0 -0 -4 -O -s| -sj -o CZ
* m .,« * » « > m .» » . ! « « « . y
,0 Hrv W lo Oj lo uJ lo LO lo .js ^ ui CO C^ Hj>

-t^ 4^ cr: u^ on lo uo oi ijo »jo ui uo en ui ui co c_

» co Oj o r- >-• oj uj 4> ui uo a- co co -0 oj o o O c o r- oo lo j> uo c- ^j co "o O
i I i i i i ; !

oo ro ro ,vj ro oo m ru ivj ru ro roCo cj ro oj lo lo oj lo oj lo ui w u oj lo lo co lo lo j>
-o- 4- uo ui ui c- c> -4 -o -g co cx co o X cj o o o C r- r- i\j u> "o 4J- ^ ui CO o- I4 S

1 ! ! ! ! !
Ul LO OJ LO 00 LO LO VO CO LO 00 CO L>1 l\l TO Oo IVJ i— o; oj oo oo oj oo ro oj oj ro ro oo

DHOOO^COOKHHWrjwU* ^S


