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RULE CURVE FOR THE OPERATION OF
AN IRRIGATION RESERVOIR

ABSTRACT

The purpose of operating an irrigation reservoir is to regulate water
sﬁpply to meet the irrigation requirements of growing crop. The operation
may be guided by a Rule Curve to achieve the optimum irrigation benefit on
a long term basis. The method of deriving a rule curve is discussed in this
paper, taking the Minteh Reservoir as a sample case.

The Minteh Reservoir, originally named the Houlung Reservoir, is located
on the Lao-tien-liao Creek, Miaoli, Taiwan, Republic of China. It serves the
irrigation needs of 1,509.41 hectares of farm land planted to rice and upland
Crops.

This reservoir was built mainly to regulate the seasonal flow of the Lao-
tien-liao Creek for irrigation in ordinary years. For extraordinary years when
a severe drought may last several months in a year, the flow of the creek
would be so low that irrigation must depend entirely on the stored water in
the reservoir. Water deficiency in severe drought years is bound to happen.
A method to operate the Reservoir that could minimize the crop loss in the
irrigated area due to drought, or maximize the irrigation benefit on a long
term basis is therefore necessary. Such a method of operation has been
studied, and a rule curve to guide such an operation established.

A rule curve is a graph, in which the abscissa represents a date in a year
and the ordinate the value of reservoir storage (represented by the Symbol RC).
In actual operation on a particular date, one first finds out the current storage
of the reservoir (represented by the Symbol S), and then compares S with RC.
If S is smaller than RC, this means there is the possibility of water deficiency
in the near future and the reservoir release for irrigation must be made 30%
less than the normal quantity in order to keep more water stored. If S is larger
or equal to RC, then there is no need to reduce the normal release. It is in
this way that a rule curve guides the operation of an irrigation reservoir.
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In this study, the first step is to hindcast the reservoir opeartion releas-
ing water always in normal quantities. This gives the recurrences of
reservoir storage in the period of study. For the Minteh Reservoir, the study
period is 19 years from 1951 to 1969 inclusive. The daily effective rainfall for
irrigated crops is studied in detail in order to make the estimation of daily

irrigation requirement as well as the daily reservoir release more exact.

Based on the recurrences of reservoir storage, five rule curves are obtained.
Rule Curve 1 is made of the largest values of recurrences. Rule Curve 2 is
made of the smallest values of recurrences. Rule Curves 3,4 and 5 are made
of values which have the recurrence frequences of 75%, 50% and 25%, res-
pectively. An arbitrarily determined curve is adopted as Rule Curve 6.

Then, each of the six curves is taken successively to guide the operation
of the reservoir. This means that the reservoir operation in the study period
is hindcast six times, taking into consideration one rule curve at one time,

The results of these six hindcast calculations are then compared anc
discussed, and Rule Curve 4, which is made of values having a recurrence
frequency of 50%, is selected as the best rule curve.

The entire study is done by the use of a computer program written in
PL/I language. It takes 45 minutes to run the program on an IBM System
360 Model 40 computer.

Contents of this study are described in two parts. Part A explains the
principle of reservoir operation and the best rule curve for the Minteh Reser-
voir, and Part B explains the computer program.

This study can be updated whenever necessary by re-running the program:
with new data available.

“The computer program can also be applied to the study of other irrigation
reservoirs, requiring only some minor changes in the statements of the
program.,



Part A. Principle of Operation and the Best Rule
Curve for the Minteh Reservoir

I. Rule Curve for an irrigation reservoir

An irrigation reservoir may be operated without the guidance of a rule
curve. In such a case, the daily release of water from the reservoir can be
done according to the normal irrigation requirement of the day. Reservoir
inflow in the next few weeks and the current storage of the reservoir are not
taken into consideration. Should the inflow drop appreciably in the next few
weeks due to lack of rains, and should the reservoir be currently at a low
storage level, then the reservoir would deplete rapidly. In this way, the
release would be insufficient to meet the irrigation need, and the crop yield
in the irrigated area would be affected.

If there were reliable weather forecasts which tell the timing and the
quantities of rainfall in the near future, the above mentioned problem could
easily be solved.

Since there is no weather forecast of this kind at present, the only practical
way of solviﬁg this problem is to regulate the daily reservoir release by re-
ferring the current reservoir storage to a pre-set indicator. This indicator
must fully reflect the real long-term experience or the result of a hindcast
study of the operation of the reservoir in past years.

This indicator is the Rule Curve. A typical rule curve assumes the shape
of the curve shown in Figure 1.

Storage

e e e e WG oy Y =
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Fig. 1. A typical rule curve
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The abscissa of this graph represents the irrigation season, indicating
the dates in a whole year. The ordinate tells the values of storage (or
elevation of water surface) of the reservoir. The rule curve thus gives the
value of storage at any given time in the irrigation season.

For a particular date in consideration, one compares the current storage
at that date (represented by the symbol S) and the value of storage shown
by the rule curve at that date (represented by the symbol RC). In case the
position of 'S is above or equal to that of RC in the graph, this means that
water deficiency will not occur in the near future and there is no need to
regulate the reservoir release at that date, and the release remains to be the
normal quantity of irrigation requirement of that date. If the position of S
is lower than RC, then regulation of reservoir release is necessary.

By regulation it means simply the reduction of the normal amount of
reservoir release. A conventional way is to reduce it by 30%, as the yield of
crops would not be appreciably affected by this lowered water supply amoun-
ting to 70% of the normal irrigation requirement in a short period.

This regulating method can help narrow the difference in magnitude
between RC and S in later dates. If the magnitude of S is brought up to
that of RC or larger, the regulating should be stopped.

By this way, one could avoid or minimize the danger of serious irrigation
deficiency in drought periods. Therefore, the loss of crop yield in the irrigated
area could be minimized.

‘2. The Minteh reservoir

The Minteh reservoir is located on the Lao-tien-liao creek, Miaoli, Taiwan,
Republic of China. By constructing a rolled fill earth dam of 35.8 meters in
height, this reservoir was created for the main purpose of irrigation.

The effective storage capacity of this reservoir is 1,650 hectare-meters.
(1 hectare-meter equals to 10,000 cubic meters.)

The total irrigated area is 1,509.41 hectares.

The outlet structure on the north side of the reservoir connects with a
tunnel and a main canal of 15.022 kilometers. The maximum capacity of the
canal is 4.224c.m.s., The main canal branches into laterals and sub-laterzals.
All sub-laterals and ditches are arranged according to the needs of rotational
irrigation and topography.
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There is concete lining for all main, lateral and sub-lateral canals. Seepzge
loss in the canal system is nearly non-existent. Regulating gates and struc-
tures are provided at all controlling points in the system. Effective manage-

ment and control of irrigation water is thus possible.

The Minteh reservoir is operated for the seasonal regulation of the flow
of Lao-tien-liao creek in ordinary vears. For extraordinary years when a
severe drought may last several months, the flow of the creek would be so
low that irrigation depends entirely on the stored water in the reservoir. It
was recognized in the planning stage of this project that the reservoir could
not be built big enough to take care of all droughts for economic reasons. A
method to operate the reservoir that could minize the crop loss in the irrigated
area because of droughts, or maximize the irrigation berefit on a long-term

basis, is therefore necessary.

3. lrrigated area, soil and crop

The irrigated area of the Minteh reservoir is a piece of land sloping from
foothills to the sea coast. Land configuration is rather complex. It is dividec

into 4 zones according to topography and soil.

Soil texture of this area varies from medium to coarse. Distributed most
extensively is the sandy soils of aeolian origin, which account for 64.95% ot
the area. Alluvial soils occupy 6.62% and reddish and brown scils 28.43%.

The first crop is cultivated
from March to June, the second crop July to November, and the winter crop

Multiple cropping is practised in this area.

November to February.

The areas, soils and crops of the respective zones are shown in the
following table:

Table 1
Zone 1 Zone 2 Zone 3 Zone 4 Total
Area (ha.) 381.12 260.84 532.94 334.51 1,509.41
Soil Silty-loamy Silty-loamy Loamy-sandy Sandy
First crop Rice Rice Upland crop Upland crop
Second crop Rice Rice Upland crop Upland crop
Winter crop Upland crop Upland crop Upland crop Upland crop
or vegetable or vegetable or vegetable or vegetable
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4, Hydrological data

This study is a hindcast study utilizing hydrological data covering 19
years from 1951 to 1969 inclusive. (the Minteh reservoir started its operation
in 1970.)

Three kinds of hydrological data are used in this study. The first kind
is the daily stream flow data of the Lao-tien-liao creek. This is used for the
reservoir inflow estimation.

The second kind is the daily rainfall data at Houlung, a town situated
near to the irrigated area. Such rainfall data are used for the effective rainfall
estimation in the Irrigation Requirement calculations.

The third kind is the pan evaporation data at Hsinchu. Although Hsinchu
is located some distance away, it belongs to the same climatic region of the
Minteh reservoir and its irrigated area as far as evaporation is concerned.

The evaporation data are used to estimate the Evapo-transpiration of crops,
and to calculate the evaporation loss from the water surface of the reservoir.
As Hsinchu is located in a plain area and the Minteh reservoir in a hilly area,

an empirical factor of 0.6 is applied to the evaporation data in the evaporation
loss calculations.

5. Seepage loss in reservoir

The reservoir site is composed of tight rock of good quality. The geo-

logical structure there is simple. It was judged that the seepage loss in
reservoir would be negligible.

6. Effective rainfall and irrigation requirement for rice

It has been a good practice in Taiwan to estimate the effective rainfall
for crops in the irrigated areas. This can make the estimation of irrigation
requirement and the reservoir release more exact.

The method of calculating the effective rainfall and irrigation requirement
for rice is explained in the following:
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Fig. 3. A schematic graph illustrating effective rainfall for rice

Referring to Fig. 3 of a schematic paddy field, let
MAX be the maximum depth of water in the paddy field.
SW be the depth of water standing in the paddy field on the day of

consideration.
’ EV be the daily evapo-transpiration of rice.
P be the daily percolation loss from the bottom of paddy field.
E=EV+P
R be the daily rainfall.
IR be the daily irrigation (represented by depth of water).

ov be the overland overflow from the paddy field.
ER be the effective rainfall of the day.

At the beginning of the day of consideration (in fact the same as the
end of the day before this day), the SW is termed (SW),. At the end of
the day, the SW is termed (SW),.

Calculate first SW=(SW),+R—E

Case 1: If SW is greater than Max, then
OV=8W—Max
ER=R—-0V
IR=0 (Irrigation is not necessary for this case, since the rainfall
is more than enough.)
(SW),=Max (After overflowing, water standing in paddy field
at the end of the day is the maximum depth.)

Case 2: If SW is equal to or less than Max and is greater than 0, then
ER=R
IR=0 (Irrigation is not necessary, since water stored in pacdy
field plus rainfall is enough to meet the requirement.)
(SW),=8SW



Case 3:

If SW is equal to or less than 0 (This is a hypothetical SW.

Actually it means that water stored in paddy field plus rainfall

is not enough to meet the requirement.)

then

ER=R

IR=(—SW) (The amount of irrigation is just equal to the amount
of deficiency.)

(SW),=0 (No water is standing at the end of the day.)

This method provides for day-to-day calculations to give both the effective
rainfall (ER) and the irrigation required (IR).

In this method, Max is set at 60 millimeters by experience.

From the above, it is clear that irrigation is provided basically by the
Continuous Irrigation method. It is assumed in this study that the results
of the calculations can be regarded close to the effective rainfall and irrigation

required under the Rotational Irrigation condition.

7. Effective Rainfall and irrigation requirement for Upland Crops

Let
AM
(AM),
(AM),
Max

R

EV
LOS

IR

be the amount of Readily Available Moisture in soil.

be the AM at the beginning of the day of consideration.

be the AM at the end of the day of consideration.

be the maximum amount of readily available moisture in soil,
which is set at 50% of the soil’s field capacity.

be the amount of rainfall on the day.

be the evapo-transpiration of upland érop on the day.

be the irrigation loss through surface runoff and/or deep perco-
lation.

be the amount of irrigation needed to be applied on the day.

First calculate AM=(AM),+R—EV

Case 1:

Case 2:

If AM is greater than Max, then
LOS=AM —Max

ER=R—-LOS
IR=0
(AM),=Max

If AM is equal to or less than Max and is greater thah 0, then
ER=R



IR=0
(AM).=AM

Case 3: If AM is equal to or less than 0, then
ER=R
IR=(—AM) +Max
(AM),=Max (After irrigation, the readily avallable moisture is
brought back to its maximum amount.)

It is deliberately arranged that for both rice and upland crops, the cases
and expressions in the calculation of effective rainfall are in identical form.
This will give much convenience in the computer programming.

As the lands planted to upland crops in the irrigated area are of sandy
soils, the value of Max is determined to be 45 millimeters by soil test.

8. Daily reservoir release

The daily release of the Minteh reservoir is composed of irrigation
requirement, water for industrial and domestic use, and supplemental supply
to outside areas. The latter two factors remain fixed in this study; it is the
irrigation requirement that changes from day to day.

On a typical day of consideration, the respective irrigation requirements
for the four zones in the irrigated area (derived from calculations explained
above in paragraphs 6 and 7) are multiplied by the repective areas of tlie
zones to give respective amounts of net irrigation for the zones. A field
irrigation efficiency factor of 0.7 is then considered for upland crop irrigation,
and that for rice irrigation is 1.

Although the canal system is all concrete lined, a conveyance loss factor
of 0.25 is still applied to give the gross amount of reservoir release.

This day-to-day calculation of irrigation requirement is much complicated
by the presence of seedlings, land preparation and staggering of transplanting
times for the paddy fields. Separate calculations are made for water require-
ments of these items. This is done by following the irrigation schedule
previously planned. This schedule is thus attached to the end of this
paragraph.

The industrial and domestic supply is 26,700 cubic meters per day.

The supply to outside areas is 34,560 cubic meters per day in the period
from July 21 to October 20.



Table 2. Irrigation Schedule of Minteh Reservoir
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Upper <O\ e SR B EIE] represent the cropping period
Lower <~ TEARE] represent the irrigation period

Remarks: 1. Seedling period: 1st crop—40 days, 2nd crop—20 days.

2. Water for seedbeds is combined into the requirement for land preparaticn when
the latter begins.

3. Water for land preparation is supplied one day before tramsplanting. Times of
transplanting are staggered in 25 days for the 1st crop and 20 days for the 2nd
crop.

4. Irrigation period for the first crop is 110 days, and for the second crop 90 days.

9. Evapo-transpiration of Crops

a. For Rice

The evapo-transpiration of rice and the seepage loss of paddy field are
combined in a single term—the Consumptive Use of rice. For Zones 1, 2 and
3 where rice is planted, the corresponding amounts of consumptive use in
millimeters per day have been determined as 7.92, 11.85, 17.53 respectively.
(Refer to p. 41, Addendum to Houlung Reservoir Planning Report, published
by the Taiwan Provincial Water Conservancy Bureau, in Chinese, as its
Monograph No. 22, August 1963.)

b. For Upland Crops

The Hargreaves’ ratio of evapo-transpiration to pan evaporation is used
for estimating the daily evapo-transpiration value of crops. To simplify the
problem, standard crops are chosen to represent planted crops on the land for
this study. The standard crops for the first crop, the second crop and winter
crop are respectively Corn, Corn, and Small Grains.

The following table shows the Hargreaves’ ratios of the standard crops.
These ratios are used in the calculation of this study.
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Table 3. Hargreaves’ Ratio for Standard Crops

Relative Growth in %
Crops
0 10]20‘30‘40]50]60‘70[80]90‘100
i [ {
First crop {corn) 20 | 30| .50 | 65 | .80 | 90 0 .90 | .85 [ 75 | .eoi .50
Second crop (corn) 20 | .30 | .50 | .65 | .80 ’ 9 | 90 | 85 | .75 | 60 | 50
Winter crop (grains) A5 | 25 | 35 .40 | 50 |60 | 70 | .80 \ 9 .90 l .30

10. Hindcast study of reservoir operation
The reservoir operation is hindcast studied.

The starting date selected for this hindcast operation is July 1, 1951
under the reservoir full condition. This selection is considered proper because
" the reservoir tends to be full in July nearly every vear.

The operation is first performed without the guidance of a Rule Curve.

The first set of calculations is carried out on a day-to-day basis. Steds

involved in the calculations are as follows:

(a) Net Inflow is obtained by substracting from the Inflow the Evaporation
Loss. Seepage Loss is considered negligible,

(b) Substracting Reservoir Release of the day from the Net Inflow gives
the Storage Difference AS.

{¢) This AS, when added to the Storage at the beginning of the day,
gives the storage at the end of the day.

(d) If the resulting storage from step (c) is larger than the reservoir-
full capacity, overflow occurs. The storage is thus made equal to
the reservoir-full capacity.

(e) If the resulting storage from step (c¢) is smaller than the reservoir-
empty capacity, the storage is made equal to the reservoir-empty
capacity.

(f) The period from the first through the tenth day inclusive of a month

is termed the First Part, the 11th to 20th the Second Part, and the
21th to the last day of a month the Third Part. The storage values
resulting from step (c) calculated on the 10th, 20th and the last day
are printed out.
Summary values of each Part on rainfall, effective rainfall, irrigation
requirement, domestic and industry requirement, reservoir inflow,
evaporation loss, net inflow, spillage, and deficiency are all calculated
and printed out.

—_ 12 —
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(g) Summary values of each year on rainfall, effective rain fall, irrigation
requirement, domestic and industry requirement, reservoir inlow,
evaporation loss, net inflow, spillage and deficiency are calculated and
printed out.

(h) The above steps (a) to (g) are repeated for the 19 years.

Table 4 is a sample sheet of the Print-out

Il. Derivation of rule curves

One of the results of calculations in step (f) mentioned in Paragraph 10
above is a print-out of the value of storage on the 10th, 20th and the last
day of a month, for every month of the 19 year hindcast study period.

To explain the derivation of Rule Curves, these values of storage are

regrouped in the following manner:

(a) Set out a table of 36 columns, corresponding to the 36 parts of a
year by dividing each month into 3 parts.

(b) Storage values of the 10th, 20th and the last day of a month are
used to represent the storage of the 1st, 2nd and 3rd part of the
month,

(c) Fill in by the order of yvear the storage values of the same part
under the corresponding column.

Such a table is given as Table 5.

In Table 5, there are 36 columns each containing 18 or 19 storage values.
By picking up or computing the values from these columns, one gets 36
storage values which constitute the 36 points of a rule curve.

Five rule curves are obtained this way:

(a) Rule Curve 1—by picking up the largest value in each column. (this
is the upper envelop)

(b) Rule Curve 2—by picking up the smallest value in each column. (this
is the lower envelop) In case the smallest is the value
of reservoir-empty storage, then the next smallest is
selected instead.

(¢) Rule Curve 3—A computed value which has the recurrence frequency
of 75% of all values in each column.

{d) Rule Curve 4—A computed value which has the recurrence frequency
of 50% of all values in each column,

(e) Rule Curve 5—A computed value which has the recurrence frequency

[ of 25% of all values in each column.



Table 5. Storage Value Recurrences of Minteh Reservoir from
July 1, 1951 to end of 1969

Jan. Feb. | Mar. | Apr. May. Jun
Year — i i 7
1\2312‘3‘12331 23| 1]2]s 123
1951 ’ i [
1952 83| 88! 88| 93|107(11.2]10.7| 95| 7.4|13.0]12.0]10.3} 7.7| 56| 49| 60| 49| 7.8
1953 84| 82| 0.0/105117.0|17.0|16.5|16.9|16.2116.7|17.0|17.0 | 17.0 | 17.0 | 17.0 [ 17.0 | 16.9 | 15.4
1954 60! 53| 62| 621 63| 77| 75| 7.5| 64| 47| 81]10.0| 85| 66 48| 40| 2.1| 12
1955 12| 121 12! 1.2] 12| 12] 12| 12| 12| 17| 12| 12} 12| 1.2 42| 64 55| 3.2
1956 | 16.7117.0117.017.0117.0 |17.0 1 17.0 | 17.2| 16.1 | 14.9| 14.0 | 16.8 | 17.0 | 17.0 | 16.4 | 16.7 | 17-0 | 16.2
1957  117.017.0]17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 16.6 | 14.6 | 12.3 | 12.4 '17.0 | 17.0 | 17.0 | 17.0
1958  |11.8|12.3]13.2|15.6 17.0 | 17.0 | 16,6 | 15.2 | 14.5115.0 | 13.9|12.0| 98| 77 73| 59| 7.5 9.2
1950 | 7.1| 70| 69| 7.1| 84]14.7|16.0/15.7|13.1 | 11.5]10.8 | 17.0|16.1|14.2 | 155 | 17.0 | 16.0 | 14.3
1960 |11.5|10.8|10.8|10.7 | 10.6 | 96| 88| 7.1| 54| 56| 3.8| 56| 55| 5.3 |17.0{17.0 | 17.0 | 16.3
1961 |11.5(11.4|10.0]10.1]10.3 | 12.3|12.:3|14.1]16.8|15.1 | 14.8 | 14.3113.7 | 12.3 | 14.0 | 13.3 | 10.9| 10.5
1962 88| 87| 86| 85| 84| 84| 7.6 61112.913.6/13.9|13.6/13.1/10.8| 9.4 7.9|12.0]10.1
1963 76| 75| 60| 58| 58| 57| 49, 32| 12| 12| 12| 12| 1.2, 1.2 12} L2| 21| 16
1964 83| 87/11.8{127112.8!152|15.1|135|10.6| 84| 59| 3.4| 19| 1.2| 12| 33| 57| 4.1
1965 12] 1.2 12| 12| 121 12| 12| 12| 12| 12| 15! 29! 39| 84 76| 7.0|10.4 10.1
1966 | 29| 27| 26| 25| 23| 23| 15| 12| 43| 46| 28| 13 21| 12 1.2{17.0|169 158
1967 71| 71| 70| 76! 76| 78| 7.6 59| 31| 16| 12| 12| 12| L2 17.0|16.9|16.6 145
1968 19! 18] 17| 75(10.1]122]12.4 | 10.8|16.2 | 16.4 | 15.4{16.1| 13.8 12.1 |17.0 | 17.0 | 17.0 | 16.9
1969 | 4.0| 41| 41| 46| 46| 50| 69| 90| 7.1| 58| 44| 20| 12| 12| 5812.1]17.0|169
Jul, Aug. Sep. ‘ Oct. Nov. Dec.
Year | ]
1231\2‘312’3}1‘2[3 1(213123
1951 [17.0117.0|15.4|15.7 | 16.6| 147 |12.1| 9.9| 89| 7.2| 95| 93| 87| 89| 82| 86| 80| 7.9
1952 6.9]17.016.9/17.0 17.0 | 16.917.0 | 164 | 145 | 122106 | 90| 87| 86| 7.7| 76| 7.7| 83
1953 117.0116.0(15.7|13.1|17.0 | 15.6 | 14.8 [13.0 | 110 |11.8| 9.8| 9.1| 9.0| 84| 84| 6.9] 6.8| 6.0
1954 12| 12| 12| 12} 12! 12| 12| 12| 12| 12| 12| 12| 1.2 12| 12| 12| 12| 1.2
1955 | 10.1/12.6|16.9]15.1|16.2117.0|17.0|17.0|16.3|15.1]13.4 |12.6 | 12.8 | 13.5|15.2 | 15.1 | 15.2 | 15.8
1956  |16.2|17.0|17.0|17.0 | 17.0 | 17.0|17.0 [ 17.0 | 17.0 | 16.2 | 15.7 | 17.0 | 17.0 | 17.0 | 16.0 | 15.7 | 16,5 | 17.0
1957 |17.0/17.0|15.8|155|14.3 | 14.8| 12.8 [10.7 | 9.8|10.7|10.9 114 |11.6|115|11.5|11.3 | 10.9 | 11.4
1958  |10.0[10.7|10.7]11.0! 89| 89!16.8|16.8|14.9/13.9/11.8 {110 [100| 99| 85| 7.0| 7.0| 7.1
1959  |13.6|17.0|16.4!17.0|16.9|16.9 1 17.0 | 17.0 | 16.4 | 14.6 | 13.5 | 12.1 | 11.9 |12.7 | 13.0 | 11.7 | 11.7 | 11.6
1960 |15.7 15,5 |17.0|17.0| 17-0| 17.0 | 16.9|17.0 | 16.9 | 15.2 | 13.3 | 12.8 | 11.4 | 12.0| 12.2 | 11.0 | 11.2 | 11.3
1961 |12.3|14.2|15.9|17.0|16.11155|15.6|17.0 | 168 |14.9]13.7 | 12.3 |11.4|11.4|10.1 | 10.0; 86| 8.6
1962 |10.0| 9.0|13.6/17.0|16.0|14.3| 165 |15.0 |12.9]13.0|1L9 104 | 9.8{10.2| 89 89| 76| 7.6
1963 22| 571 48] 27| 12| 12| 9817.0|158 142|121 | 106 | 10.4] 9.2| 92| 96| 91| 83
1964 | 3.4| 23| 12| 12| 37| 97! 88| 85| 66| 55| 42 36! 26, 1.2] 12| 12| 12| 12
1965 9.9]10.2|14.9/13.1 |17.0 | 15.7 | 14.6 | 12.4 | 102| 99| 7.8| 7.0| 6.1| 6.0 6.0 45| 3.1 3.0
1966 |15.2115.3(14.9|12.617.0 |16.9| 162 | 17.0 | 15.4 | 14.1 |12.0 | 10.5 | 10.3| 89| 88 7.9] 7.3| 7.2
1967 |18.6|14.0|15.2|16.7|15.1|13.3[11.7 | 88| 84| 62} 49| 43| 33| 33| 1.9 19| 19| 1.9
1968  |17.0|16.9115.0|16.6|15.1 | 16.6 | 14.7 |12.6 | 105|103 | 91| 7.5| 7.3| 63| 57| 48| 42| 4.1
1969 | 16.8|16.8 16.6|17.0|166|13.8 13.3|14.8|17.0 169 |16.4| 155 | 15.5 | 15.6 | 15.0| 14.5 | 13.7 | 13.7
Remarks: 1. Value of storage in million M?

2. Reservoir-full storoge at 17.0
3. Reservoir-empty storage at 1.2



In additional to these 5 curves, there is also Rule Curve 6 which is the
original rule curve worked out in the planning stage of the Minteh reservoir
project.

Numerical values of the six Rule Curves are listed in Table 6.

Table 6. Rule Curves for Minteh Reservoir

N Curve 1 Curve 2 Curve 3 Curve 4 Curve 5 Curve 6
1 17,000,000 1,288,238 11,537,459 7,978,797 \ 3,756,469 8,500,000
2 17,000,000 1,247,883 11,038,076 7,869,011 3,815,962 8,500,000
3 17,000,000 1,763,273 11,071,409 7,868,047 l 3,742,637 7,800,000
4 17,000,000 2,501,561 11,258,068 8,085,696 : 5,589,379 8,000,000
5 17,000,000 2,365,718 13,915,199 | 9,300,737 5,530,871 8,800,000
6 17,000,000 2,345,032 15,662,358 { 10,445,407 5,566,854 9,200,000
7 17,000,000 1,579,627 16,181,410 ‘ 9,772,529 6,429,716 9,790,000
8 17,000,000 3,296,907 15,382,353 9,261,582 | 5,288,085 9,500,000
9 17,000,000 3,177,406 | 16,133,581 9,047,466 ‘ 4,058,290 9,300,000
10 17,000,000 1,638,360 15,099,877 10,046,603 | 3,883,915 9,200,000
11 17,000,000 1,276,193 14,224,989 9,516,533 2,522,761 9,000,000
12 17,000,000 1,315,450 14,990,852 10,198,907 . 1,899,343 7,550,000
13 17,000,000 1,903,397 13,776,345 8,164,325 1,727,547 4,700,000
14 17,000,000 5,306,725 12,380,815 7,205,575 : 1,200,000 3,000,000
15 17,000,000 4,234,370 17,000,000 8,550,903 4,674,890 2,850,000
16 17,600,000 3,340,379 17,000,000 12,739,354 6,003,349 ! 2,500,000
17 17,000,000 2,123,214 17,000,000 14,037,150 5,696,674 1,200,000
18 17,000,000 1,695,550 ‘ 16,285,901 12,423,642 6,936,485 1,900,000
19 17,000,000 2,289,291 16,884,334 13,673,885 9,999,513 3,400,000
20 17,000,000 2,355,780 : 17,000,000 15,410,039 10,616,033 13,450,000
21 17,000,000 4,369,510 ‘ 16,722,265 15,607,508 14,632,169 13,450,000
22 17,000,000 2,775,833 17,000,000 16,169,903 13,012,525 13,450,000
23 17,000,000 3,761,126 17,000,000 16,453,653 14,911,542 13,450,000
24 17,000,000 8,986,723 | 16,936,975 15,602,212 13,696,809 13,450,000
25 17,000,000 8,859,907 16,982,030 15,250,494 12,719,702 11,800,000
26 17,000,000 8,500,531 17,000,000 15,761,817 12,044,797 10,700,000
27 17,000,000 6,666,173 16,582,938 14,758,304 10,168,847 10,600,900
28 16,971,729 5,585,296 14,991,511 13,478,169 10,247,225 10,300,000
29 16,430,520 4,292,069 13,511,668 11,873,846 9,427,357 10,200,000
30 17,000,000 3,648,090 12,439,989 10,592,682 8,665,495 9,790,000
31 17,000,000 2,690,009 11,687,8¢G4 10,186,509 8,377,095 9,400,000
32 17,000,000 1,258,245 12,199,831 9,600,714 7,943,805 9,300,000
33 16,079,077 1,982,282 12,460,152 8,906,662 7,280,260 8,65C,2C8
34 15,733,737 1,922,446 11,431,345 8,798,583 6,436,924 8,650,000
35 16,503,218 1,931,572 11,369,208 7,915,083 6,166,960 8,500,000
36 17,000,000 1,915,328 ‘ 11,506,382 ‘ 8,128,568 5,586,581 8,500,000




12. Reservoir operation under the guidance of rule curve

Starting from Rule Curve 1, each of the six curves is successively used
to guide the reservoir operation hindcast calculations. A part of a month is
taken up as the unit period in calculation.

For a part of month in consideration, the storage at the beginning of
period is first looked up and is compared with the Rule Curve value of the
same period. Two cases may happen:

Case 1:

Case 2:

S>RC (the storage is greater than or equal to the rule curve
value) in this case, the reservoir release of this period is made
equal to the whole amount of irrigation, domestic and industrial
requirements,

S<RC (the storage is less than the rule curve value} in this
case, a reduction of 30% on the irrigation requirement is made,
but there will be no reduction on domestic and industrial
requirements. Hence the reservoir release of the period equals
to the 70% of the irrigation requirement plus the 100% of
domestic and industrial requirements.

. Substracting the reservoir release from the net inflow gives the difference
in storage, which is then added to the storage at the beginning of the period
to give the storage at the end of the period.

Four additional items are calculated as follows:

{a) Utilized inflow —equals to the amount of net inflow if there is no

overflow occurred over the spillway, or equals to
the amount of net inflow minus spillage if there
is overflow.

(b) Spillage —when the storage at the end of the period is

calculated, compare it with the reservoir-full
capacity. If the former is larger, overflow occurs,
then the amount of spillage is the difference of
the former and the latter.

(¢ ) Deficiency —deficiency occurs when the calculated storage at

the end of the period falls below the reservoir-
empty capacity. The amount of deficiency equals
to the difference of the former and the latter.

(d) Time of deficiency—if deficiency occurs in the period, the time of

deficiency is made equal to 1.



The above steps are repeated for every part of all months in the 19 y=ar
study period. This forms one set of calculations. For 6 rule curves, 6 sets
of calculations are made,

The result of calculations for every part, as well as the yearly and tctzal
sums are printed out. The following attached Table 7 are six sample print-
out sheets for these six rule curves.

— 18 —



[3] [3] (IR 2 Y51} LETSGETS HBET0R0TLL TCCroRatoe 008 I6™y TET*8SI%6T
0 0 80%*69% [ HHZTETLCTT O0D*000°LT 80%%696 #90°7¢E8 00L*e6e UCT*69L . 9¢ 1661
9 0 9L1'01¢ G LHL* 009411 B124€06491 9L1*01¢E eee’geg 000%192 6924686 sg 1661
[4 o] ¥99°%¢09 [€ 6YF 186 I Le*EvI*sT  %99°'c09 D0C*192 [ ¥ X°F4 0 e 1561
4] 0 969°LG¢E [ BO¥4ELITT LL0%640%91 969*4L6E 6Z916L 0060%L92 8GYt 6L €€ 1661
[] 2 91cTELS 4 CO6FHE1*2T 000°000TLT — 91Tt ls 0g0%I9¢ COOTITC o] 2t T&eT
0 0 950¢6h e G SLE*TI6*TT 000°000%LIT 950%64¢ L2L46%L 000¢L92 968°c89 1€ 1961
0 0 609%889 [ 196 eHe 2T 000*000*2IT  809'889 ESEHET 00.%e6e (2133341 0t 1561
0 0 895¢i19¢¢€ 0 TLL4THECT 026°0Ev* 91 896¢L19¢¢E 95¢€ £120°T 000%292 €224980*%1 6Z 1861
0 [ 860760¢ 7] g88°18L%6 6&ZL*T1.l6%91 8HC* 607 909YIEC*T ~  000%19Z  Be%*6es*T BT 1661
0 o 9LL*eZC 4 2214156401 000*000%L1 9LL%ECZ [ST*056 0004492 0€6°6L6 L2 1661
[4) o 896191 4 HFHYTCOLTTIT 000F000Y LT 895191 69LF2IITY 000%L%<Z TI9*6L0*C 9c 1861
3] 0 B0%¢12¢ G 965491ee T 000000521 80%*12€ gg1éoy0e e 000°¢L92 480%EEG L s& 1661
[ 0 cb6*8CY 4 %6260 T J00°00CTLT <66 *8CT g1I*Z5%* ¢ [T AE1:Y4 BT0*69T1*C B 1961
0 0 2L9tege’ 1 GEEfL9ble 0004000%L1 000°000%L1T 800415846 €2948170%1 000°L9¢ 29661 €Z 1661
[] 0 44513284 kY HTIYLLZ*IT 000000 LT FAY Al 13 20 [24 35 1EAR! TOU00'L9Z  %t0%IZ6 T ¢ 15617
0 0 089656 o . 098 '99% 451 000%000%L1 089 %658 A4 006l 488484042 1< 1661
[] 0 £Ed *0cH 69t dicl 000Y000 LT DOOYO00T LT ceE I HHCTOST U00*I9Z Y668 [*T:4 £ T}
Q 0 69% 4666 6LESTLLST 000°000%L1 0004000°%L1 gygtoLLte 19¢2%6%6 000%L92 L92°189 61 1861
(W 6ND) (W8N} (*W°GMiD) (*W~802) (*wW*enl} {(*W*803) (*W*ENnd) (*W*8NJ) ("H°8NJ)
ROTINT THOT3RI IJSVITIE INIHIVINOIY
Q3711110 ) . 3AUNI YIOAY3S3Y ¥I0AY3SIY AYLSNANI INIWIUTND3IY
TTIT  KONITIT33T 30 INAORV EXAANICE] IOVINIS  NOTIVEadl LN CIETRC3IY 77 JTISIW0U NOTIVOTYYT Id °¥vdA O

1 oA uopeiadQ uo poseg Aphig UoneIsd( IIOATSSIY GRIMW L SIqEL

1

— 19 —



[ E00 IB1 58 6T L L 6T ] CECTIET LS 434 111 00T CIT6  L70'559¢CE
0 0 BY5 6% 8 4 TIE*S9% *0T O00*000*LT ~ B%7*8%E 307 g 1:24 (1o 7 g 274 0 9t 2551
0 0 0Z6'eve 0 . 268%12Z6%6 H12fE0G491 026'69¢€ 0064L92 000¢L92 0 g€ 2861
[ »Z0TELC 0 09E* %986 LEL*EEL'ST ¥eUtele o00*1L92 00097 0 e €561
0 0 ACAMAA U 662918 L10%6L0°91 heyteyl 91L*66L 000°L92 ¥20°19L €€ 2661
0 0 IT9vLG1 0 ZHETYLET0T U00T000 LT FTo LI TOU*I5¢ 000252 0 [4 A 4131
o 0 80% 4601 0 084089401 00040004LT 8044601 969*8BEE 0004192 yZyt201 1e 2961
00 G00*61 0 IHETEY6 0L DO0*00U*ZT 90061 OGL*9%C* T UDL*EET TUS*TYE*T Ot ZG61
0 0 0BZELY Y] 855 *ETZ42ZT 025 t0EH ‘9l 08¢ LT . G084LGTF 1 000%L92 085%2L241 62 2661
00 0%0°*56 4] Cel*00%*cT 621 T16*91 0%0°'G6 LGE*T0I* T 000°%197 FLYAN S 1ibE4 B¢ 561
0 0 ¥Z94Z04 G ~ S%B*6S0*ST 000°000°L1 TG ‘20% 118¢906¢'e 000°L92 1186204 L& 2961
00 5Ly TG C 2131 14 000000 2T 000000 LT [AZVALCP S B BU9 B0 2 000*I9e SO I56 1 9C 2ubl
0 0 6Lz o611 S8LTETCYT 000°000°LT 000*000*LT #904402°2 0Z64LYT T 000%L92 8264088 62 7661
0 0 LIL*BIGYT GEETHEUE 000*000*LT 00000011 91T eI Y 00C*6T0*T 00I*E6Z 005521 %7 2561
0 0 g16%€ccte Gectece 000%000°L1 000*000*L1 BOZ¢9vste 0625691%2 . 000%L92 062%206%1 €c 2661
00 96 0TI 1 SE9TETCT 1 C00*000 LT 0000007 T 005*6C8*¢ Lyo*65s T 000%197 I%9*262*T 22 2SbT
0 0 85040%5% 1 YGTsBE Yy 000*000%L1T 0004000%2L1 AT L06%€8%*1 00L%€62 Loz2toe1t1 12 2861
[ PR AL T A 60ST6Y L 0D0T000%IT 000*000%LT SELHETTTIL 096762t 000 ETC Y5668 0¢ 2661
0 2 §5060¢C G 02L4186*°C€1 000°000%L1 880°%60¢ 0LE *908 0004292 HH2iiLL 61 2661
0 O YCBTE6L e G BI%*EE9 YT 000000 LY HEETEGLTT GG ELT 000292 I9E*08G BT ¢561
0 0 080 %0EL Y] 016408511 000°000%LT 080°0€L goetocet 1 000¢L92 TH54606°1 L1 2661
0 0 91 *9ES*1 0 06€*922%¢T 000F000*LY LISAIT M E 0% 9% 000*192 65 1* 667 9T ZG6T
0 0 ¢L0%€09 0 6% 4S0T*TT 000°000%L1T 2L0%€09 70€48%6 00L%€62 6%146E6 ST 2661
5 0 910%%4¢ 4] IIL*96% 1T (00000 LT 910 %57 - TZ6*GeL* 1 000°L9C 567 860%¢ 9l 246l
0 0 Zssfect 0 165 4E0%ET 000°000*4L1 4134 - 286%1ze6tl 000%L9¢ 2€84ZLE"'T €T 2661
0 9 L ZA M AL [ g1e'ces *H T 000*000% LT %9819 t0C*HIo* 000*L9¢ 16Z2°0T10%C ¢T 7561
9 0 clL8*ess G . 92€4286°ST 000*000%LT Zlgtegs OLites8tl 0004192 011498541 11 Zg61
0 0 ELETHIETY P11 000 000*LT 000°000%LT 9T0*580°%S 99T TTY 000°L5Z §60T 907 012561
o [ 9104206 O T2%%196°2T 000%000%L1 9104206 562425142 00L%€62 961465942 6 ZG61 .
6 0 01 ESY G 0% H%8¥El 0007000%LT 50T ey LR S ETAR! 000*Z9¢ BE7 #1%*L 8 2G61
0 o] 960452y G L60%099°%1 000%000%LT 880%sZYy 645500, 0004192 95¢t619 L 2s61l
3 0 KA LTA 0 ESYTERe 71T 000°000 1 %¢0*%01 00t 0% [210] AgvA 24 a 9 2561
o 0 662595941 G 68L4205%%1 000%000%L1T 882¢969° 1 000¢192 000%L92 4 g 2661
[ 0 96677¢cE [1] g0z %1 el 000*000°LT geR*lEe 000°19¢ 000192 0 % Zse6l
0 o Zi1%99¢ o $81%68S6421 000*000%L1 2114992 00L*E62 00L%€62 g £ 26l =
60 %997128 4 T6ETEE9 <1 000000 LT %G5 18 000vE9¢ 000*LTC [} ¢ 2567
¢ o 026%€LY 0 012%201%21 000°000*L1 026*€L9 000*%19¢ 0004192 0 1.:2661
(*W"8N3} __°Wtendy - ("W 802) (*H*8NJ) (*W*end} {*W*end) (*W°8n3J) (°Wand} (*W°and}
ROTENT . ROTANT ISVIIIY INIWIETNOIY
- G3ZI714n . ELY: YI0A¥ISIH UI0AYIS3Y A¥1SNaNT INIWIYINDIY .
IO KONITITIIC - S0 INNONY 3oV ITIgs ——  J9VEOIS  NOTIVEIaD 13N UIEINCI8 3 JIIS3IR0T “NOTIVITYET Id 993k 0

' T .2aIn) uopeiad() to peseq ApM§ UONEINA() IOAIISIY TRWIN L diqBL t

_ 90 —



-0 0 6577669791 AR 1A $BET0B0 CC Te6*0I9%5¢ (I MAC IR ST ALY

) . : . N

—0 0 80%%656 [9 B o%T*60E*8 BcErule’l B0%* 696 174 A4 TRk — 00L*E6C 021691 9t 1961
0 0 ) 9L1%01¢ ] 992%¢2¥*8  ZIGLTE6HT 9L1401¢ 691928 . 000%192 moh-mmm. st 1561

) [4] ~ %99's05 [7] 62€°L96%8 Iyt ldetl 997409 0007292 000%19¢ %t 1ol
o 0 969 °L5¢ O 6L1%459%8 282%286°1 969%LSE 8Gv¢910¢ 1T 000%L 92 mm¢.m¢h €€ 1s61
[} 0 91TElLs 4 029 9ccr6 Gycrgsc 1 EatAiAs] 000719< 000*19¢c 0 <t a6l
] 0 960%6Y¢€ 0 648°601%'6 6000692 9504 6%¢E 968* 056 0604192 9684€89 1€ 1s61
0 0 8057689 [ 686°cwL*6 060°8%9°C g09*RE9 €9t 608 0017¢t6e €E6t5Ts 0t 196l
0o 0 89S LI E 0 CEEL*T68%6. 690%262%Y g954L19%¢€ £22oESE*] 0004292 €22°980%1 62 1561
[3) [} sG0'60¢ [ 16%°%¢69%L 962%68S*S 880%607 BEH*96l*1 000%L9¢ gev*6ee’T 8¢ 1661
0 [ . 9Litelc O 1564912 €L1%999%9 9LLtece 0€6¢2H2% 1 0004192 0€6%6L6 L2 156t

—Q ] E99T191 [¥] 010201 1ea 00e’e g9 191 vuhﬂﬂaﬂﬂjWIIIIlddd4HdNIllJMdﬂﬂHqﬂﬂlldMIdﬂﬂﬁl

.0 0 g0%* 1¢E [ 0£9°%955%21 L06%658%8 80%*12¢ " %80%008°2 000°%292 ¥80%€ES T 1661
0 0 ¢66*8C9 [ $HETE60ST €CLv986E 2668¢9 BUL*Z9%*¢ 11284 1:X4 BIO 91T ¢N 1661
[ 0 - 0z8*896¢E 8814266°C 000°000°LT 921%19L%¢ 800°168°%S 29449291 000%L92 29%%65€¢T. €2 1661

0 0 Zec*e6y'e [ €16°669°GT £€8°G6LL%C CETTGEHT T LD ME7 A 404 000*%L9¢ Ye0YI26%1 ¢¢ 1s61
L] 0 0894656 4] 098°9%%4ST 0164698 - 0894658 yeGteYEZ ooLtee6e 2884845042 12 1s61

-0 [} eectocy 69T ice GO0 C0O0YLT 0BLTGese C coe TRt TH6¥9st O00*I9¢ . 976768 0c 1sol
o] 0 697666 6Lefiiitl 000%000%LT T624682°2 8y0¢0LL  E 192*8%6 0004192 L92*189 61 1861

{°W*6d} (*W*GNd) {*w°ENJ} (*w*8n3d} (*W°onl) (*KR*°ENJ) {*W*end) {°W *8NJ) (*Weend)
\1 < MOGTaNT ’ : BLUGAELY ISVITIY INFWIYINCIY .
© o @IZIILN AAYND WI0AY3S3IY dI10AY3S3H Ad1SNANI ANIWIVINDI Y

~IG AONITIT330 30 INNTWV EIAANICH JOVE0IS NOT1IVE3dl TIN gIEIntdy 3 JT153W0U NOTIVITEYT Id 9Vv3A O

. g {Am)d uotjeradQ- Uo m.mmmm— Apnig :o_umnuno.bo?suém. YN

— 21 —



4] 4] TLTLIT" %% SEETGIG T 1( ZEUTSET L IR TAY R AMEAT O0ZYZIL*s ~LH0°589 CE
00 A2 24 34 4] T T GG FCIEYE  BlECSI6'T a2 51 [4197 SE1Y4 [ 8814 [y 9% 255671
0 o] 0l6%6HE ] €03%¢9L2'8 216°1e6’l 026 6YE 000¢L9E 0002192 [§] GE 2661
(4] 0 $20Teld G C0BF1T2*8 9%9'cl6’ 1 YeOTELT 000*I9¢ [Jo vt X°T4 o ” % 2661
Q 0 LA MR A G 1Hs4122%8  z2824286'1 $2HeH 1 $204820°%1 0004L92 220*19L g€ 2561
[ [4] G197 L5 ¢ G (32 0 ‘T4 Sk B T AR L TANY CACATA A1 DOOYLGC [ 1oAY A°T4 T r4 411
0 0 8094501 g £694062°% 600% 06942 g0H*G0T HZY69¢ 000%L9e HZH*20T 18 2661
0 0 G006 T (N BERFLHS 6  060°8%I* T gO0*ET LUrAET AR S DUL*E6Z T05*T9E*T 0t 2561
0 0 o8ctLt G 1964222411 6904262y 08Z* LY 0BG*HES*T 000192 ogg*aLett 6¢ Zs61
00 [AOMT) (4 PIGFCELTIT F62°6BGE ¢ BRZET 961*91E* 7 000%1%2 J6L°6%0°2 B¢ 2561
0 0 $29420% o GHREES04GT ELT499949 429420y 118%962%2 0o0¢L92 118462042 L2 2861
2] [1) (YK 2T TARA TCG 6 1T GO0 000 LT 15T 00S*® FA AL ) ¥ Ap Ll LA J AR JOUYI9C LR AR LT 0B g7 2661
0 0 6L2'061°1 SBi*ETUT 000%000%L1T LO6%658*8 90440242 BZ6ELYT*L 0004292 8264088 e¢ 2961
O [ LLT 80" T 6EETFHUE TOO*U00 LT €2L*906*D (2 CAEAA SR DOCFEI0Y T 00L*E6¢ 00%%s2L T %< 86T
)] 0 gl6f€ictc ubcteie GO0%0004LT 921419L%¢ 0249H5*2 062469142 0008192 062420641 €g 2461
T 00 560151 TGEGIETCYT Q00000 LT EEBTSLILTC o09*678% ¢ IS AT ANE 000192 [%59%262%T 2C 2661
2] [4] $5050%G% 1 G iSLL Y 000*%000%LT 0TGt698%Y Z1e%626%4 LOGERY ST ooLtcee LOZ'0614T 12 2661
0 0 §5<F0L0* 0T GLHTHLGET GOGY000Y T 0BL*55EFY STI*HHTYT YHETaSEe DOOYL9C Y606 0 7461
0 0 880602 G cpG*225%L 162%682°7 8804602 YH2EBEOLT 000%L92 Yy241LL 61 2661
0 0 LIBTERLTE [ 20%*102°Y D08%'669° 1 $IBTEGLYE I9EYI%E DO0O*I9¢C I9E*08S THT eS6T
0 0 080%0€L U 2L0%282%s H1Z*e2i*¢ 080%0€2 Ty¥dzLli*l 600*L92 IHH8c06%1 L1 2G6T
0 [3] 9T%*9¢€9% 1 [% TeEY0GETT 6let0YETE CACAL A AN 6y 1°995 000*1I9¢ B 1667 9T ¢5671
QO U 2L0YE09 G GZ0%HTES  QLESHEZY 2L0€09 6vu*822%1 D0 *e62 69146E6 ST Z661
0 0 Gl0*%G¢C G IGIVE96°G Gelto0e' s A 34774 667 59¢ "¢ o00~L9¢ 35511084 HY 2561
0 0 256%€21 [¢] 669¢¢ZT'g leefe06¢1 266%€eT 2ee6e9t2 0004192 zegtziete €1 2561
1] 0 LA AL 4 TUE 98901 08y *STE* T RZAE A Y] |- YAF R XARA 10 ] (R AT TeC*0TT0*Z - ¢1 (561
0 Q CLB%e6s U GELYTLE*ZT €61%912%1 2Luete88 0LL*€EGO*] 000%*L92 0LL*98S*T 11 2661
0 0 S10*980% 9 C GTGEYEBC el O9E*HET T CRTMCE T R CEUYELY 1 K74 CE0*90C DT 25671
4] 0 910¢206 7 662499L%L 9S0%*LLT*E 9104206 geutgyet 00L4¢€62 9€1%6G9¢2 6 ¢g61
— 0 0 SOT IS [0 Z56%y58'0  L0b*96C L S01YE0Y TEH 1891 T00YLoC I3 242 SAdS B 56T
0 0 6BD*SEZY [ LO9*16041T L29%6LS°1 880¢52H 96€49¢8 0004192 96cf619 L 2661
0 3] LTARE 1Y G GZEYEIS YT ZEOPSYEr e we0fell GO 0y CUE* 0% 4] L a4
[y} o 86¢%95941 O E0H4GT141T BTILPG9EFE 8g2rog9t 1 000*L92 o00¢L92 0 q 286
[4] [ 9E5*2e6 GO TH6YE%L%6  195°106%2 968*ZE8 0U0*I97 DO0*L9C o ¥ 2561
o} 4] 2iit99¢ G LE0%66TY6 £L2%€9L°%1 2114992 Q0L%€E62 00L%€62 s} € 2961
] (4] 595*1¢ 8 9 A AT AT I LA TAD LALLM T4 TU0*LI%C 000 L9¢ T T4 1)1
0 4] GE6LELY U TeL*10L*8 8E2*8BI*1 0264€L9 000t L9e 0pofL9z 4] 1 2961
t*weanl) £eR°GND) W *611D) {*w*end) fen*end) {*Wrandy (*Weand) {"W*8nd) {*W*eN3)
- ROTaNT RO T3NT EMNEREE IR ELEL B ILEL —
GIZ 1IN ELL L] YI0AY3IS 3 WI0AY3S Y AY1SNANT INIWIBINGIY
IO RINITIT 3T 30 LNIVORY ToVITIGS IVE0XS T RULIVaEIan TIN OTEINO T Y ITISIROU— NOTIVIrasl Id gvdx O

2 9aIn)) uopesad( uo paseg Apnig UonRIsd() I10A19S9Y YUIN

T

I
&
[



R B I (VR YAl L7851 ) SEE*OBUYCT T2E+ETI02 101 S0 (- A 2 A A A Y |
D 9] U9 696 Y ZEEHTHEHTIT 2RE Y0+ 1T U696 SR0YCEY 00T *E67Z 0ZTY89L 9t 1661
4] (] FLif01E O $L84¢22%1T1 80Z%69€° 11 941401¢ 69L%92¢ Q004192 69L%66S 6€ 1961
—Uo0 U H9Y*509 U SOGHIZLTT SHECTEGHIT — ¥994509 Uo0*Eye 000*LSe o HEIS6T
o 0. 969 °LGE V] OLLEBOHHTT 25T1409%*%C1 969¢L6¢ 02916l 0004192 G111 73 €€ 1661
B ] YT ETS G SEECEZ6*TT TEF BB 1 CT I1T*ETS o0U*LST TO0*T92 ) ZETIS5T
o o G506 € ¢ 902400L*TT 4084189411 9508 6vE 9684066 0004292 9684€89 1€ 1561
-0 BUY*EEY 9] T96*EFESZT 686 6EY ST 8UT4BED EGEHYL Y (V107 Ml 3T 4 EE6*STS 0E1S61
o 0 895¢219%¢ G TLL5THE42ZT R99ETTSFET 896+ 19%¢ 9G¢ L7041 0004292 £22%980°T 62 IS61
B I ¢ H8U*60¢ U PRE+IEL* G TTS T66* YT 880*602 govtreett o00*T9e FEY V2L B8Z-TS61
0 0 9ilte2e v €2L4 %6401 8E64Z85649T 9LLteee 1614056 oootL92 0€6°SLE 12 1861
—y 0 BYS*I9T T NAZ KA A W BRI It Ad It vag A4 M LR CYLYTTIMT TUUTYe TT9*BI0%C 97 1561
0o o 80912t o GG TESET QE0*286'9T 80%*12¢ 85140402 0004292 ¥80°€ES42 6T 1661
[+ B ZE6°HCY U HHEYESUSS T SIEYIEE T 2664829 -3 A A A4 001 *e6e BIO*69 T2 Y2 1561
[s] 0 219%c86*1 EIR AR :04 0004000 %1 0004000421 800415849 mwan.mMN.m 000%L92 294%65€4T €2 1661
s I TETHSEYL U VIOt T 000000 T ZETHEBY YT eTEESTIET V009 HEUIZE'T 2T 1661
o 0 089 %658 0 098%94y9cT 4924221491 08946498 48G42heE 4 opLteee »8848% 042 12 1861
[ ] TET0CY BS T VOUHCO0 I T 00 000 T T Z5ES YT YYe oSt Vel vag a g YooY DZTISH T
o 1] 697 %666 YRR VNAS) 0004000441 »BB¢988*91 gv8s0LLt 2 L9ty 000°%L9¢ Lt9zsige 61 1561

PR (*W°8Nn7) towe6na) {*W"gnd)  (*W°EnD) (*we8na) (*W*and) {*W*8N3) (*W*€nd)

KOTINT MOTINT FSVITIE INIWIVINOIY
G3Z1151N IABND ¥I0AY3SIY BIOAYISIY AMISNANT ININIBINDIY
IO KNI TITIIU FOINMORY JOVITILES FOTETISTRNOTIVEIST TN T IY— 3 JTISINOT NOTIVYOTEET 18 BVIX U

¢ @A) uonriad( uo paseg hvﬁw uopeIsd() IIOAIDSIY YOJULA

— 23 —



[+ HEST6EUTLE FHGILEY LA EEAZ IS A0 STATRS TANS S V0ZYCIL’e  I90°G59°CL

S I + I 1°3% 13 [¢1¢7 20 7 -TANNN V) gt ¢GEal

o] 0 U6 tEHE G SGHEEETE'E BOZ*69ETT 0e6teve cec:.cm 000492 0 GE 2661

[ ] %20 ElC v CEO*GEZ 6 SHEIES* 1T HZU'eld TODYIOC DDA ATA D T HE 2561

o 0 wZosEYT 7] S6E499Z%6 ZSTY09vt2l PrAM A1 GILte6L 000492 y20419L e 2661

[V GiGvio1 T 9EIYES6 6 €866 °CT  J19° 19T TOUYISE (3] A A4 T 7C ZG61T

0 0 80%°501 G 8LELES0F0T HOBELBOC T govigO 1 69 BEE 0004492 H2y 2ol Te 2s6l

00 goo*etT U TTE*9LE 01 BEG 6EH CT 80061 LT A T AN (407 R A T TOG*T9E*T ~ OF 2561

a 0 GEEILT [¢] SELSHO9FTT B8Y9CTIGEET [l TAFR 9084LGT°T 000%L92 (11T AR AR 67 2861
o0 [R2 8T [ FIFYCHI T TIG 16647 T~ OR0*G6 QeL*I1EC 000192 96L*6%0 " 8¢ ¢s6T

o2 0 #29420% [ 5HR46504G] BELCZBSYT #29420% 11649622 000*¢L92 ilg%620%2 1z zs61

(] (Y521 TARA TEG 61y —OOUO00 LT OO0 000 LT ZEOCTILST B 10 Ad U TATA U0 L9¢ O I6 T  9¢ 2ub1

0 0 6L2%061°1 G8LEETC T 0004000%LT QED*ZBE49T YO0Y02¢2 [ FAATE LR 0004192 az6t08e $Z 2461
T 0 LTI BLGT ﬁq«@q@]ﬂmﬂ%ﬁ%j% 00 *E62 00G6°%2L %7 <661

9 0 §165€2242 geTfree 000¢C00¢LT ODD*000%LT g0zt 9vGte 0626914e 000192 0624206%1 €C 2861
0 .‘J“l}%jﬂgg%ﬁﬂﬁ%

o 0 8500095t 1 HeZieBE Yy 000*000*LT §92%22L%91 2igtseets LOGEEBHE T ooLteo LOZ*06141 17 2sel
—a © BLLYG8G TEE GGV 9 D00 000°LT GO0 000 LT LIFRE 2 S 09G 62t V00*L9Z Y5668 [TAR AT}

0 0 §80%60¢ G 9ST4H6942T ¥BBHYER*GT 8804602 0LE* 90 0004192 Y424 1LL 61 261

2] [4] T YZEYEBLYE - [ GIGTIGEELl 106°G8C T1 FIEREIT gLTreLg o G00%IP¢  IgEfoEs "l ¢%6tl

o o 080%0€L ¢} 0L2%082401 0UO*000*LT orctoel 808402C°1 00QtL9e T9v450G6t T L1 2861

a 0 STH¥9ES*T [ GEEYIZ6*0T 000000 LT  GI% 99 1 OV 9% 000 97 5% T 667 o1 2561

0 0 ZLateqy 0 SZHeebLtc  DUO'000%L1 2L04c09 H0L 4 8%6 00L%c62 6% T4G€E6 g1 2661

G O STUYHGE ] GGG OB 101 GI8°0BE ¢l CAURET TS Y4317 AR S UO0*E9<C 5Sy*060°C 1 2G61

0 o 26621 s} IO TZL*TT G¥R4YLL*ET Zs6ateet ZEELHEGL 0a04L9e ZeBteLete €1 2561

g 0 B A1) £ U DEL*C62 % T 298 066°H1 HIOHTY [CYAD N XA 000792 T62*0T0%C 21 2561

0o 0 2L8%€E8E [+ GZE42864GT 68659224 YT FAR RS 1:] 0LLtEs8t T 0004192 oLL*98G* T 11 25861
o 1) cEc 60 ESE COU*C00*LY LIS 660°G L ]gﬂajiaﬂﬂ(!%ﬁllmaﬂﬂ%

o 0 9164206 7] BLT+66T42T 18G€€T*9T 910%206 cecTteslde QoLfced 9¢ 9594z 6 2gé6l
— G 0 LOLYES Y [¥ TLG CIH El €Ge e Gl FOTYESY EL RSP ATARY (Vs [SRPATA 3242520 SR B £:1:).

o 0 880462y U 6204162461 OIV4T18T491 V0L 6554004 000%e92 9GELETY L 2661
jjddﬂ]‘!lﬂc&;ﬂﬁlﬁ@%% TOCTUHL (416334 1224 E g 2661

0 0 §62%999¢1 [V L2Z4CET*HT 66T4GT6%ET 98249694 1 000fLY a004L92 0 & 2861
R T T %6uYZES U T EGIYRYLYCT 89085 TT T Y6BTTEE OOCLYT 000192 3] ¥ 2661

o 0 2114992 G 2264e12421 60%*1L0%11 211499¢ 0oLtE62 00Lte6e 0 € 2661

T 0 $Y99%1CE [4 TEGLYIOIYCT SLOTEELT L AL AR XA TUO L9C OO0 I9T [ rAE 41

0 0 GZ6YELS G GTILATELFTT BSHALESHTT 0z64€L9 000%L3e ocofLee 1] 1 2661

t*W°SM2) (W 660D} { "W €3} ("¢ 8n0) {"W*and) feusand) {*W*end)y { *W°8N0} (*urend)
T ROUNT WOTINT JSV3I 139 INFRITHOT }
aszIiiin ) - JAUND YIOAYISIY YI0AY3SAY - AY¥LSNONI INFWIYIONIAY
T30 AJNFIIT330 I0 INNGRY IOV ITIaS JOVI0IS  NOTIVIIdU 13N SUINOIE Y JTISIWDU —  NOTIVOIDET Id ¥vak o

g 9aIn) uonesddQ uo poseq ApPMI§ UoneRIA) AJOAISTY UNUIA

1

!
&
_



¥ saIn) uonered() uo poseg Apmig uoneradQ ‘umc?sudm Yo

0 0 01e¢71L¢ 61 HLets9ety 4¥8e 408022 slotecctie 0084216%% 1e1'86.%6T -
0 o4 60y 696 ¢} 0e0¢HELOT 89498218 80%%696 0Z28%29C*1 00L%cel 021%69L 9¢ 1561
0 0 9L 1°01¢ o 262%158%01T €80'GT64L 9L1%01¢ ©944928 0004292 69L%66S gt 1S61
Q 0 %99 609 O 6¥Zt66ELTT €BSGBOLEE 4994609 000¢29¢ 0004192 [ . e 1661
0. 0 Y69%ist [¥] 618°680°%TT _2994906%8 969%L5E AR A LA 000*L9e 8GY4 6L €e 1561
0 [} gictels [¢] 099¢GLL*1T 412%009%6 9tclets 000%49¢ 0Q04L9¢2 o Z2e 1861
0 0 95046Y%¢E [¢] 6894155811 605°981*01 960%69¢E 9664056 0064192 9684€89 1€ 1961
o 0 809889 [ L8T%6R1421 289265401 8094889 €€9%608 00L%e6l £€6f51s 0¢ 1s6T
0 4] H9642LT19¢¢ G TL24THE42T 9%8* €28 11 895%219%¢ 96¢ 44201 0004192 . €22%980%1 62 1561
0 0 §80f60¢C G 888418L°%6 691*8L%tcel 880%602 GootLEE*T 0005192 gevt6estl 8Z 16961
Q Q 9lltece [ 221 iv6501 YOELBSESHT 9LLtelc 1614086 000%L92 0€646L6: LZ 1661
0 0 8964191 v YHT420L*TT L18%T19L%s1 895¢191 69.%22L%Y 000%L9¢2 . 1L9%6L0%C 9¢ 1s6l
Q 0 s0ytize 0] 95549T1E*ET Yov*052461 0% *12¢e 86140v0%2 0004192 ¥B80fEEGHS SZ 1661
0 0 2664829 [ 796 4¢604GT 212°209°%G1 2664429 8lLEC94% % 00L%€62 810469142 92 16961
Y] [V} 2i9%€5641 GECHLGEAE 000*000%2T €59%€S%%91 8004158¢¢ €ZO4ETZT 0008192 C9V*6SELT €2 1561
" 12 zezésewnte G $Z98L12%91 €06%69T491 Ze2taehie €ZET ST T 0004292 ye0*226%1 2¢ 1561
[4] (/I 089%646 4] 09849%%4G1 805%109%S1 0894658 YBELErELE 00L%€6¢€ »88'8y0¢2 I¢ 1sé6tl
0 0 cectoCy 681l 000*000°LT 6€0°01H%GT CEE LN 796495 ¢€ 000%292 h6et 68 02 1561
0 [1] 69%%666 6LE*TLL®Y 000°C00%LT 8B €L9%ET gH840LL L 19738v6 000%292 1924189 61 1661
{*W"802) . (W 803) {"W*E03) (*w°8nd}) {°*Weend) (*W°HN2) ("W 8N} (*W*8nd} (*W°8NJ} _
MGISNT ' MOT4NT 3SVITIY INFRIYINOD IS ) -
. . G3Z1M1i0 : JAEND dI0AYIS 3Y HI10AEISHY AMISOONT INIFWIVING Y
10 AODN3IDI43G 30 LNNOWV 39VTIIdS IOVICLS ™ NOILV¥3dO k L3N U3I¥INDIY 3 ITLSIWOC NOILVOIYYT Id d4V3IA O

— 95 —



0 o© 880400540y v964561%6T Z€0'969°6s  LZTEYT*TY 002*¥2LL% Ly0t6g9tec
6 0 6Y9 4698 Y 60stovste 896482146 By tehe 69L4€62 00L*€6E 0 9€ 2861
0_ 0 026t6YE G €9144i06'8 ERO*STI6L 026 t64E 000%49¢ 000*219¢2 0 SE 2661
0o 0 y20tele 7 L00*Zvzte . £BGAB6LE wZotele 0004192 0004292 0 %€ 2661
g _© yey eyl 0 061%2652°s  299%906%s LAAMA AN 520482081 000%192 204194 €€ 2561
0 0 9194491 G €E8*E5T*6  ¥1L4009% 919%191 000%L9¢ 000%292 0 2€ 2661
00 80% 4501 o Tgvti8z%e 605981401 80%°501 969 *8¢E 0004192 H24*201 1€ ¢s61
s 0 800%61 0 9ebtive*6 289°265°01 80061 102¥669°%T RIS 1069 19e*T  0€ 2661
9 -0 082421 G 1964222411 9%8°€£L8°11 0fe2tLl 0BG 6EC4T 000192 08622241 62 2561
6 0 090°66 ) $I8GHLE2T 691°8L44¢T %0466 96449142 000%292 96L%6v0%2 87 2561
00 929 420uYy G SHB¢EG0CT HOEBG) Y1 294 20Y 11gt962te 0004292 118%620'7 Ll 2661
0 0 6L%*95e¢e €66%618 D00*000*LT LI8*19L%61 TE0T9LL*T 509%802°¢ 6007152 809819651 9¢ 2661
0.9 612406141 SHLYETUST 000°0004L1 ¥6%406246T $908%0242 8264V TET 0004292 8264088 sz 2661
6 0 LLLSLGST 6EEFHEO%E 000*000%LT 2124209°6T ~ 919°€gT!y a02*610%1 00L%€se 008°62L Yz 2661
0 o ‘§i6%Egete (] YAL 443 000%000%.1 €59%€6%*91 80Ct99642C 06t 69142 0004292 062izo6*1 €7 2§61
-0 0 IR 96946121 000*000FLT €06%691491 009%628°¢ 19936551 000¥192 LY¥9%*262¢1  Zz 2661
0__ 0 650°GY541 LI TALT Bl 000000 8054409461 2retszets 106 4E8Y T 004 €62 L0Z0514T 17 256l
0 o 69T E6%S (9641890 000°000* LT 6£0°CTH 6T LSy THTT 096462€E 0006192 YH6* 68 0Z 2561
0. 0 680602 o . 9624286401 $BBCEL9SET 8804602 0LE-4908 000%£92 Yhet1Ll 61 2561
0o 0 ¥eeteeite @ 2GG0ORGPTT Zh9tETyizT . YZetEeltE 957 %€L9 G00*L92 L9t fo8s 81 Z661
0 0 gs0foed o €45uGhsE  0GT4LEQ YT 08c*0€s 80840ELT 0004292 194460641 LT 266l
0o 0 91n 989t o EG75560% - ¥GETEELPZT S1%%9€9¢1 #Ov 9Ly 000°%L92 6917662 91 2661
09 £L0tE09 0 61944964, €06%065%8 2L0*£09 50€teYe 002*€62 6%1%6¢6 ST 2661
0 0 S164y5e G GBEPISE*® §lGfq0Ct] 910%%5¢ 664465 ¢ce? 000%29¢ 665° 86072 »1 2661
0 -0 zggtezt 0 1264T15%01 52€°%91°8 265%¢€21 2EE6E9°2 000%292 2€pteietz €1 2661
0o 0 ¥29%619 "o 16L4080%CT LO6*ROTA0T YZ9*E 19 tertilete 000°L9¢ T62°010%e 21 2561,
0 o 28066 U 11692441 €ES*9LS%6 zZletegs OLL*ESH'T 0004292 0LL*985°T 11 ZSél
0.0 910%986¢Y 0 Y564 H814CT €0949%0° 01 910498059 se0tcly g00°*192 $60%90¢ 0T Zs61
0__ 0 910206 o L29°061 501 9994 y0%6 9104206 SEESBYEAT 004 *€62 9£1%66%¢2 6 266l
o6 0 0itegy G S52°792421 Z864192% Y01¢e9% 964 1891 000%L9¢ 267 viv*T 8 2661
00 660562y NV 212f106t€l 525%2Li%6 BBUSGCY 96¢ 4988 0p04£92 94€4619 L _z661
o 0 YO Sl ¢ 8SB Y6t CT LOVEGHY SO 720%501 00 foye 00E*0%2Z 0 S 2661
_0_.Q 882996541 G LIE4RZGEET LELPOOESE 88249591 0004192 0004292 0 S 2661
5 0 968%C€8 0 0le¥6ST42T 9695808 968°2E8 0G0t L9 000°f292 0 Y 2661
0@ 21if9e9¢ v 6884219411 1y04890%L 2114992, 00LE0T 00L%€62 0 £ 2561
) 99412k ¢ 6605199411 110%6964L »99*¢1¢8 GOCTL92 0007192 0 ¢ 2661
o0 © 026'ELY U CEY HZIL T L6LBLESL 0264€L9 . 0004497 0004292 0 12561
("W enJ) (8d . hi- 110} (W00} (H*8N0) (WD) (*W*8nJ) {*W"8nd) (°W 8N} (*Weenl) _
KOTaNT MO TANT “ISVI13Y INTWAAIND3Y . :
G3ZIITLN . 3AUND Y10AYIS 3 YIOAYISIY A¥1SHANI INIWIYEINDIY :
18 AINITIIIIG 40 INAORY 5VII1dS. I5VE01S NOT1IVEIdO 13N CIFT0DId 3 JT1S3IN00 NOT1IVOIWdT 1d dv3A O

¥ '°AaIn) uonerad() Uo paseq Apni§ uoleIdd() IIOAIIERY YSIUIN



R

¥8€ 8080 ¢

[ 659°669°91 ZECIOEBIEL 00B'216°% 1£1°8BSL°61
0 0 50%°696 y TGLIYE0°6 185°966°G 80%7696 0Ze*Z90¢ 1 00Lfe6Z . 021°65L 9 1561
oo 9LT4UTE G 996466T%6  096°991%9 SLT'QIE 6914978 0004292 69L%65¢ SE- 1S6T
) ¥99%509 G ZUEFSL'6 H26P9EYY %99%609 000°L92 000°L9¢ 0 ¥E 1661
0 o G6%isE G 6LE'EEH 6  0924QBZ4L 9694L5E BGH*9T04T 0004492 - 8Svi6y)l €€ 1661
9 0 9icfels U GI8°OT1401 GUBEDEEL 9120€16 00U *15¢ 000°L92. b Z¢ 1661
0__0 956 6vt o 96620686 G605LLESS 9604 64¢ 568056 0004292 9684£89 1€ 1561
o o 8094689 0 9%9¢62Gt 01 565569948 809°€89 €9 608 0oL 'e62 €E6E SIS 0E 16671
0 _9 B9GCLI9E o GEELCLILOT _LGELLEY G 896°1194€ 96¢ 412041 000192 €22'980°1 67 1S61
0 o 880%6p¢C C 62E€*CTT'8 G2Z°1%2°01 880°60°C So9tiger 1 000%L9Z  BEY'62S*1 B¢ 1661
Q__ o0 9LL*ETE u L9644 256  19BE9T401 9iltce? QE6STHTLT 0004292 0€646L6 L2 1661
) 896°191 G 101°02E0T L6L*YH0%el 8964 191 TLG9pE 7 000°L9¢ T1996L0°2 9¢ 1661
0_ 9 60t icE 7 __0£9%9sc%21 20L%614%21 80%412¢ ¥80°008%2 000°%292 »80'€EG 2 g2 1§61
o o0 <66¢529 - U w96 E60°GT 608°969°€1 C66°629 - 81L°29%°¢ oolte62 B10°691°2  v¢ 1561
a_ 0 0284696%¢ §61°2bE%Z . 000*CO0*LT 29S*T16°%1°  B0OSIsB'S . 29%09294% 0004292 29%%6SE4T  EZ 1661
3 o Zez'e6yic 7 €15 669561 G2S 210%ET ZETrS6YEe HE0 HeTFZ 000°L92 wE0fIZ65T 22 1661
0o 0694658 u 098944461 69142E9%4 1] 0894658 - A A A 001462 v8648y0%2  1Z 1661
0 o EEC'OLY 6Sitlc 000PC0O0VLT €E0°919¢ 01 Z6ESIYvAb 1 Y96 79S¢ 0007192 YYET68 0z 1661
‘0 6944666 646" 1Ll GO0*000*LT £E15°666%6 8y 0LL E 1924'8ve 0004192 1924189 61 1561
(*W°8Nn2) (4 *661D) {*W*60i3) (W 8N2)__ (*W°and) (*W*8n23) {*w-gn3) {"W*802) ("W EnD) o
, HOTINT _ ~ MO1aNT JSVII3Y¥ INSWI¥INDIY
G3ZIVILN 3AY¥ND WIDAYIS I ¥I0A¥ISIY AYLSNONT INIWIHIOD T
10 AINI191330 40 INAIOWY S5V 111dS SEvu01s | NOIlvaddo 13N QIWIND3Y 3 J1LSINOG NOLIVOIYYI 18 WviA 0

¢ 9Am)) uonerad() .uo pasedd Apmig volje1ad() II0AIOSSY YIUIN

T



SHG*E06¢ch N¢¢-Wor.wﬂ . Z€0*9694 56 BLL Y66 TY 002%2LL% L¥0*669%2¢

a0

Q 0 G 4698 ¢ 6864G18%8 1844966 g4y 4844 RYRETY 00L*e62 o g€ 2661
a 0 UZ6teve ) €09%9L28 09649919 Qe6t6He 0004292 0004192 0 GE 2561
o 0 Ye0tele € cO¥ 1129 +H26%9¢%H¢s heotele 000%292 0004292 0 Be 2661
0 0 e ieh ] U Lhgbizzty  09zZt0824L kAN A ¥2088z0¢ 1 000292 . . 420%19. £e 2661
0 0 91991 9] ObT¢821°%6  S088eH0tL © 4194191 ©000fL92 000%L9¢e 0 . 2¢ 2661
0 0 80Y 4601 4 L £69%062%G G60%LllEtE 8ov*c0t YZHE6GE 000192 ¥ZH*Z01 Ie 29861
0 [y 6Go*6l G : BEYELyGote s6%tu99ts 80061 T0c*se9t1 00L%¢€6¢ T06%19¢€¢T 0t 7661
0 (4] OBt Ll U 1964C22¢11T Lsctlivie 08ZLt 08646€64 Y 0008192 08642L2¢1 62 2661
Q 0 Y GESE [V HI184CEL42T 9228 i%24CT 030466 BECEYREC (AN 4 0004192 96L4EH0 2 8¢ 2561
0 i) %2920y 4 _— GHE465046T LH8489T 40l 9294209 1Iptg962te 0004292 118%620%2 1C 2661
[ g 6L9%95¢¢C gasfels. 000%000°L1T L61%4H%0%CT 2e0tqLLe gootgocte 000192 8094 Tv6t T 9¢ 2961
0 0 6L2°061%1 - SBLETGAT 0Q0°000%LT 204°%614%21 yo0tb02te fIELLIHTET 0004292 8264088 62 2661
0 0 LLL®6L0Y GEE*Y6LPE  DO0*0O0CLT 608%969°¢1 9194915y YA S GLE T ookteee gosésel e 7661
4] [} 816%€224 T V6ctick 0004000%L1 2¥S*TI6t4T 80Zt9vste 06c¢te9T1%2 000192 |, 062%206°%1 €Z 2s61
Q 0 Y56 501941 95961t a00*G00%LT gg6teinte - 009*eZB' e 1H9¢6G5¢5T 000%L92 Ly9tescetl. ¢c¢ zsel
9 o) 65G40p5t1 yocfoge by 00UDCO0SLT 69T 2x94%] gredsiets L064eeH*E T . poLteee L02*06T%T . 1¢ 2661
0 0. 995 c66s GLGfev i 000000¢LT 2€049T940T 9ELtHYTTT 096 *62¢ cootlee yh6k 68 0¢ 2661
0 0 6§80 *602 i 100*vivtg  £16%c66'6 g20t60c _0ltt908 . bootL9z kAZAR TNA . 61 Z661
0 0 yZeteoite G 89L¢%2T1% uEv*9ce6ty yerteeLte QGCHELS 000%L9C Logtose 81 2661
o] [\] UB0*0EL 9] HGZAHEG S %198 969%¢ ogeloed iy teittt - 0004192 Iy94606°T L1 2661
0 0 9iv49eg98T G THe8ESTITEL C 6¥ECEDDYY 9ivéoegt 1 6% 1%99¢ 000nL9e 6y 14662 91 2661
0 0 2LOSE0Y 1] (LG64110%9 068°%19%% 2404209 [eha il XA AN 0oL E6Z 6y 186E6 G1 2661
0 0 S16¢%5¢ o 69240€L%9 000%002*%1 91C¢iyel XTI TTAF 0004192 654786042 Y1 2661
0 4] 415 TA G S60%.88%8 IHSti2itl 25G%€2T 2Eetecate 0004292 zeptziete €1 2661
¥ 0 ¥e9¢81Y G 298416911 cYE*RaRET ¥294819 162¥Licte 000%292 16Z2°010%¢2 21 2gs6l
0 'O 2iG%¢wE Y] OYI*EET ET T9Ltédste 2igteus R VAL 0 0004192 012%98G6¢T 11 2s61
0 0 S10%960¢ Y G 292416141 si6te8gle 1098049 GH6CEELY . ao0*L92 56064902 01 2661
(4] 0 9164206 19} 612665649 ~ 06248604 910%206 SEE4EYE 2 - oolleel geitas94¢e 6 2661
0 0 Yol%e9y O $186929401 580¢882%¢ 4014€9% B6w 418981 000092 6% H1IHT 8 2561
4] [4) 860462y G L1242964 1T Q1L%6ewt9 @G G2y 96¢ *98¢ 00042192 96€4619 L 2561
0 0 w20450L ] ZH04GEEZT $58499G4S " HZGEE0L coetone - | 00€ f0%2 0 9 2661
0 0 §8<°969¢1 ¥ 9€24188*¢1T 14B%0EC S 88759694 1 _ooutlye 0004192 -0 G 26961
0 0 968%CEE U’ TIS4918 40T 62E4686°¢ | 968%2¢R T oootiec .000%L92 0 ¥ 2961
1] 0 2iif99¢ Y] SLEESH 86  LE94Ehite 2114992 004 %¢62 0oLieee o] € 2561
0 4] ¥99¢1¢8 G Y284 YICG0T 296%618%¢ $99¢1¢28 00041592 . 000%92 . O 2 Zs6l
0 Q Gebely [f] 129%9iv%6  69%49s5it¢c - 0C6lel9 ) ooutioc - 000%L92 3] 1 2861

(*W°BND) *W*60D) (W *605) K ONJ) (*k*813) (*W*8nJ) (*Weand} (*W"snlJ . ("W 8N} e
: : LIAEL B ' HKOTINT - ISVATI ¢ INIWIYINOIY
: GIZ1TTLAN . JAEND HiDAYIS Y ¥I0AYIS Y A¥LSNANT ININIVINDI Y
14 - AINIFTIDII434 40 INfiGWV a9VILdS JoYROLS  NOTLVE3IdO 13k - [CEXITER I ) § BT NOILVOIUYY 1d AVIA O

G aAIn) uonerdd() Uo paseq Apnig UoNeidd() II0AIDSY YOJUIN . 1

— 28 —



o -0 869665491 Geitibets 4Be4050%2¢ cevbepgied 008%216%y TECT BGL%61

0 [1] h 80% %690 U To%viclete 000*005YR g0%*69¢ 026%290°%1 [ YRETY 021'69L 9t 1861
[s] (4] 9LT¢0T1E [¢] N gle*Eevta  000400SGHR 9L1401E 6944928 000%£92 69L%65G | 6t 1661
0 0 %99 4506 G 69L4%C0*0T 000tasYte 4994509 ousLez 0004192 Q Ye 1661
4] 0 969846€ 19 88242146 000%0s9e 9694L5¢€ Yoy e9TntY 000292 8ohieh) €€ 1661
0 0 S12%c1s SO 89T1€L0%*CT 000400¢E%6 912%e1s’ oousLse 000%192 ) 2¢ 1561
Q 0 95046 E Y 1654161401 000400%%6 9SGf6%E 968056 000%L9¢ 9684€689 1€ 1661
] 0 8094689 Q G254918%0T Q00*06L%6 8094889 c£9%608 . onL¥€62 €E6*GTG 0t 1s61
0 0 896°¢L19*%¢ ] 648499601 000400201 BYGLT19%E 96¢ 422041 000*29¢ €22°9801 6¢. 1661
0 [¢] 860602 0 6E5*%0%*8 0D0O*00L‘0T 8804602 90942£C* 1 000%L92 gevi6estt 8z 1861
4] [1] 9Litelec O 924419646 0004009407 94L4€22 1614066 0004292 DEG*GLE 12 [s61
s} [} 8964191 G. L0T*0ZE0OT 000000 8965191 119865667 000¢L92 119%610%2 92 1661
0 0 (1L AR T4 U 0€9%94652T DO0*C08T1 80%v*12¢ ¥80400842 000¢L92 Y80EEGET €Z 166t
0 0 266829 U HH64€60°ST 0D0%0SHPET 266929 QILEZ9yte 00L%€62 810469142 %2 1661
[3] 0 028 ‘896 - B@1°<nwBie 000°000%LT 000°0GH*ET 806416646 29%49¢041 000°¢192 294%65€% 1 €2 1561
[+ 0 AT T3 Y €1s4669%aT LOD*OSYET 2ezteevte HeG He 142 000°%L92 HEQCL26%T ¢¢ 1s61
0 o) 0B9%6sE [¥] 99849y G 0000SHiET 089%658 HUC $2he e p0L*c62 ¥8E8H04E 1Z2-1¢61
0 D EezZtouey 68 T8LTL 000%000°%LT 000 0S%' €T COESLIYIET Hht $9GE 000%L92 Y56468 0¢ 1961
[s] g 69660 [ R4 TH RN 000°%CO0%LT 0004004 E 89840.L4 2 19¢%8%6 0004492 1924189 61 Is61

("W°ENJ)  (CWeERY) ("W G0Y) (*K*8NnJ}) (W gnd) (*Weanjl (*wegn3y) ("W=802) (*W°803) _
‘ KOT:NT MOT4NT ISVITAH INIWIU INDITY
ag3ziaiLn. 3A¥ND YI10AYIS AN ¥IGAU3SAY ANJSHANT IN3WIYINO3Y
SOV T1idS JOVHOLS  NO1UVYIdO T lIN G3¥INDIY 3 DI1SIWOD "NOTIVOIWYI id ¥V3IA ©

10 AINIIIIA3G 30 INNOWY

9 sAI) uoneId( U0 poseg ApMI§ UONRINA(D JIOAIREY YOIUIN

— 00 —



g aAm) uoneiedQ uo peseq Apnig UoNeILd() 1j0AIeSeY YSIUIN

o 0 956964 Y GUY LCLECT 2ECE9694cS YEGEBEC TY 002*ZLiLts  LH0tsSs9tCe
0 0 - FETITT S G- GB6LsIu¢s 20000648 8444848 J0L €67 00LtE6e [ 9¢ 2661
0.0 0Zeseve 1} €09%9L24%G  000°005%8 026 L69s 000429 . 0004492 o] GE 2661
o 0 betlele ) €O¥* 11248 000%059°%8 H20%€22 00CtL9e . 000492 a Y€ 2561
Q0 YintEyl G LySt T2 00004948 w2yten 1 %204820°%1 000°L92 $Z0419.L €€ 2661
] 919419} 3] 0y14821%6 000400E%6 919291 000429 000492 5} 2€ 2%61
0 0 Bow4s01 0 £694052%  000*00%%6 BOY*501 Y2 69¢ 0p0*E9Z ‘HZH4201 1¢ 2661
o 90 s00%61 [ BeEwtiHhGate 000%061% 800% T 10046694 T “onlfeee TOG*TI9E* T  0€ 2961
9 0 (V1T AL B ¥] 196%¢22¢11 000%002%01 082*LT 08G46EGHT 000°L92 086%212°1 62 2861
o 0 o%0%se o 9184684521 000%00e%01 Ov0*Ge 96191642 06004192 9614645042 8Z 2661
q 0 $2% teuy [¢) G484650461 000%0C9°CT $29820% t1p¢9%6242 0004292 118%620%2 t2 2561
0 0 6LY%96ese £655561Y 000%000¢LT 000°00L%0T 2€0%9.0.%2 809%R80¢*¢ 000%L9¢ 809 1¥6*1 92 2S61
0 0 617406141 GhifETLEL 000%000%iT 000008 1T $¥904402%¢ 826519141 000492 8264088 $2 2661
9 0 LLi'8LGT OCEGHELE 000%0N04LT 00080CH€ET 9198coTty 00261087 . 00LEE62 00sts2L: »2Z 2661
0 __ 0 sloeecte Ueetcee 000%000*LT 000 0SY4ET BOCLopste d6ete91te 000¢492 062%206%1. €2 2561
0 0 Yh6%019°%% 969611 000%000°LT 0NO4OSY4C T 009¢6284 ¢ LY9%6cGtT 0004192 199426241 2z 2s61
o 0 850%0v6¢1 A YA T CO0*GROLT Q0Dt0SHAET FAS Y454 LOE*ERYET 00L%c62 402006141 12 2s61
o 0 L0L%196%E GECEEET*Z 000%0N0%L T 000%0GYeET CIVEETITE T096*6ZE : 0004L9¢Z Yy 6t 68 ne 2s61
[ I ) 880%60¢ [ CHit10ht8  000°00%5E 880602 YhZtee0tl 0004197 yYZi1LL 61 2561
0o 0 PR Y ¥ Goh4062% 00000641 yeateeltc 19€t Ly g - QbotL9z L9€°%08¢% 81 Zs61
0 0 Ut OEL [+] - DlEtGiEte - 0004002%T 080%0€L 19v*21L0] 000fL92 I94460641 LT 2661
o 0 CIL AT LN U “HGEYEGY L 000400642 9144998 6% 14996 0004292 6% 14662 91 2661
0 .0 SLLE0Y 4 8EIcinie 000406842 240%€09 [ R A AN “pplLtese 6714GE6 61 2561
¢ O 9104952 [} 949G 0L 00D%000%E 8104452 654469142 000%LG2 6svt8608e ¥l 2661
0 0 €55%¢2] G ga8tee2te  0000CLEY gestezl 2EE46EREL Yol BT A-T4 zeptzretz €1 2861
g 0 $Z9481G U 509462 (T 000%0654L 4294819 16g4LL2%2C 0004292 162%0T0%2 21 2661
a__ o 2LE%eBE 4 62€443%%€1 Q00000 248%¢88 0LL%€GE4T 000192 0£4'98S%1 1T 2861
a 0 G70%98049 G c6udebyt YL 0004002%6 91649209 G9ZiTLY 0004192 s60%902 01 2861
g .0 ql0%c0b Y 9LgtIhutg  QQ0%Q0Ete 9104206 12 A L A 002%€62 91465942 6 2661
o o »H1EGY U DSyt {T640T 000400646 2014¢9y -86%*18941 o0oéLge B6H HTH* T 8 26T
0 0 8804624 U 28T %1421 000*%06L%6 8B(EGTY 96¢ 4988 - 000%292 96E°619 L 2861
o o $Z046UL G 9604¢Z29421 100%002% »20860L 20€ $0%2 00€¢0%Z Q 9 2661
Qo O 652494991 [ 12s%v.1%21 000008 88¢%959%1 (631 [Vt A 0004492 4] G 2861
¢ 0 96BEZED 3 1909084017 0000008 96R42¢8 noutlee 0004092 o] ¥ 2661
0 0 Z211%99¢ [ 8614962401 00040084 S211%992 004 4€62 L DoLteeg Q € 2661
0 0 H9581e8 & 1664202401 000*00G*E $99.¢1¢8 [Ty 000°42L9¢ 0 2 2861
0 O G2HlELY U 210%¢9L%  QU0*00s*8 026%¢€lo 0004292 000%L52 o} 12661
(W 60D} (o WoROD) (*WeEnd) [eyi*andy (R aID) {*H*E8ND) (*W°8NnJ) ("W 6N} ("w°8nd} o
HGISNT . . MOTSRT ISVIIIY INIWIANINGIY
GIZ 114N . JAUND MIOAH3S Y MI0AEIS3Y AdlSHONI INIWIUINOI Y
10 AINIIDIH3G S0 ANGURY EECA RIS I9YUGLS  NOILIVY¥3d0 13N ¢3WIN0IY 9 DI LSINCO. NOILLIVOISYT 1d ¥V3IA O

- 30 —



13. Results of study

A summary table is obtained as the result of this study.

Table 8. Summary Reservoir Operation Based on Six Rule Curves

Curve mizto: S[Pillage B mi‘:;‘};n&tvlj"“d ’ millli)(?r%‘git;icy go}tﬁﬁ&n&g
ME | order M | order o 1 order times ‘i order

1 810.9 (1) 684.0 (6) 20.0 (6) 33 (6)
2 726.9 (6) 768.0 (1) 39.2 (1) 65 (1)
3 788.6 ) 7064 . (5) 21.9 () 34 (5)
4 762.5 (3) 7324 1 (4) 2.7 (1) 41 (4)
5 738.1 (5) 756.9 (@) 315 (2) 50 (2)
6 738.5 (4) 756.5 (3) 30.0 (3) 46 (3)

14, Selection of the best rule curve

A first glance at Table 8, Summary of Reservoir Operation Based on
Six Rule Curves, would favor Rule Curve 1, because it gives the least Total
Deficiency (20.0 million cubic meters) (order 6). However, a close examination
reveals that, with the guidance of Rule Curve 1, the reservoir will be operating
almost always with its storage below the corresponding rule curve value. This
means that the reservoir would release water to meet only 70% of the irrigation
requirement nearly all the time. This continuous shortage of water will
certainly affect the crop yield. Rule Curve 1 is therefore left out of con-
sideration.

Rule Curve 2 is apparently not worth for consideration, since it has the
largest Total Deficiency among the six rule curves.

Rule Curve 3 which gives the second least Total Deficiency (21.9 million
cubic meters) (order 5) is considered inadequate for adoption because the
irrigation it provides will also always fall short of requirement.

Rule Curves 4, 5, and 6 are analyzed more in depth. Two more items are
introduced for comparison, namely, the number of continuous times of deficiency
and the number of continuous times when current storage is below rule curve
storage. The table 9 shows the comparison.

From Table 9, it seems that the continuous deficiency occurred in 1954—
1955 for Rule Curves 4,5 and 6 would have caused same damage. Moreover,
in 1964-1965, the numbers of continuous times when current storage is below
rule curve storage for these 3 curves are quite close.

— 3] —



Table 9

s . Number of continuous times when
Rule Curve Number of conylnumis times current storage is below
of deficiency
rule curve storage**
27 parts (9 months) 34 parts (11 1/3months)
5 30 parts (10 months) 30 parts (10 months)
6 29 parts (9 2/3 months) 31 parts (10 1/3 months)

* occurred in 1954-1955 ** occurred in 1964-1965

The difference between Rule Curves 4, 5 and 6 in the sense of avoiding
water deficiency is slight. However, since Rule Curve 4 has the least amount
of total deficiency (27.7 million cubic meters, order 4) among the three, it is
selected as the best rule curve. This curve is shown in Figure 4.

Million M® ———
v % M
} Tid

T T T T T LI S R R
10 o Sli a0 20 :-ml W w 31‘ 10 :-10] W ow 31{ 0o 301 R '31] W oW 31’ 0 20 30% LUy 31[ LR

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.
—A =B =R wR =ZzA XA XA AR A TA 4—A +=A

Fig. 4. Minteh Reservoir Rule Curve

The adequate figures of total spillage and total utilized inflow given by
Rule Curve 4 also support this selection.

15. Updating of the rule curve

Rule curve should be updated preferably every two or three years because
additional hydrological data will be available and there is the possibility of a
change in the cropping area.

The computer program used in this study has taken this need into con-
sideration. This program can be easily re-run if additional and/or new data
are put into the data card set.

16. Application of this study to other reservoirs

The computer program for this study can be revised for use on other.
reservoirs constructed mainly for irrigation. Only some minor changes in the
statements is needed for this purpose.



Part B. The Computer Program

I. The computer language

This program is written in PL/I language, which is capable of handling

large volume of data for scientific problems.

2. The program

The entire work consists of 3 programs, one work program and two utility
programs. The first utility program is designed to write data from punched
cards onto a tape, which is used for the input of the work program. The
output from the work program is on another tape, and the second program
is used to print out the contents from this tape. These two utility programs
are required for the multi-programming operation of the IBM 360/40 computer.

Only the work program is explained here, and the word program mentioned
hereafter means the work program.

3. Nomenclature of symbols used in the program

ZA —number of years.

RAIN(11) —an one dimensional array consisting of 11 daily rainfall
values. v

EVP(11) —an one-dimensional array consisting of daily evaporation
values.

INF(11) —an one-dimensional array consisting of 11 daily reservoir

inflow values.

H(4) —an one-dimensional array consisting of 4 numbers. Each
number is either 1 or 0. 1 stands for paddy rice condition
and 0 stands for upland crop condition. Thus the 1st,
2nd, 3rd and 4th number of the array represent the
paddy rice/upland crop condition of the corresponding
Ist, 2nd, 3rd and 4th zone of the irrigated area.

V(3,4) —a two-dimensional array of 3 rows each containing 4
numbers. Each number is either 1 or 0, standing for
paddy rice or upland crop condition. 3 rows represent
3 cropping periods, the first crop, the second crop and
the winter crop. 4 numbers in a row represent 4 zones.



SOIL(7,4)

MAX

YD
YE

—for paddy rice condition, E stands for evapo-transpiration
plus percolation loss. For upland crop condition, B
stands for evapotranspiration.

—a two-dimensional array of 7 rows each containing 4
numbers.

The first row SOIL(1,4) consists of the values of evapo-
transpiration plus percolation for paddy field of
the 4 zones.

The second row SOIL(2,4) consists of the values of
depth of water standing in paddy field of the 4
Zones. _

The third row SOIL(3,4) consists of the values of
readily available moisture in soils of upland crop
field of the 4 zones.

The fourth row SOIL(4,4) consists of the values of
area in hectares of the 4 zones.

The fifth row SOIL(5,4) consists of reserved spaces to
receive temporary values which shall be picked up
from the sixth or the seventh row of this same
array, or shall be assigned zeroces.

The sixth row SOIL(6,4) consists of the values of water
requirement for land preparation in first crop period
for the 4 zones.

The seventh row SOIL(7,4) consists of the values of
water requirement for land preparation in second
crop period for the 4 zones.

—a reserved space to receive temporary value from
MAX or shall be assigned zero.

—under paddy rice condition, D stands for the depth of
water in paddy field. Under uplaﬁd crop condition, D
stands for the amount of readily available moisture in
soil.

—a reserved space to receive values from YD or YE.

—the overland overflow from paddy field under paddy
rice condition. Under upland crop condition, F stands
for overland overflow plus deep percolation loss.

—the maximum depth of standing water in paddy field.

—the maximum amount of readily available moisture in
soil.
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EFF
INTER1

ALPHA

INTER2

TA(25)

TB(15)

TCD(2, 20)

BETA

PA(67)

PB(40)

CTR(12,4)

—irrigation efficiency.

—a reserved space to hold temporarily the quotient of
two values.

—the fraction of total land area under irrigation.

—a reserved space to hold temporarily the product of
two values.

—an one-dimensional array of 25 numbers which are frac-
tions of total area of paddy fields under irrigation in
the 25 days after the starting of first crop irrigation.

—an one-dimensional array of 15 numbers which are frac-
tions of total area of paddy fields under irrigation in
the last 15 days of the first crop irrigation.

—a two-dimensional array of 2 rows each containing 20
numbers. The first and second row represent fractions
of total area of paddy field under irrigation in the 20
days of the starting and ending, respectively, of the
second crop irrigation.

~—the fraction of area of rice seedling bed under irrigation.

—an one dimensional array of 67 numbers, which represent
fraction of area of rice seedling bed under irrigation of
the 67 day nursing period of the first crop.

—an one dimensional array of 40 numbers, which represent
fraction of area of rice seedbed under irrigation of the
40-day nursing period of the second crop.

—a two-dimensional array of 12 rows each ontaining 4
numbers.

Those in the first row CTR(1,4) are used as counters
for the 4 zones. They help operate another set of
counters CTR(4,4).

Those in the second row CTR(2, 4) are used as counters
for the 4 zones. They help operate another set of
counters CTR(5, 4).

Those in third row CTR(3,4) are used as counters for
the 4 zones. They help operate another set of
counters CTR(6, 4).

Those in the fourth row CTR(4, 4) are used as counters
for the 4 zones. They help pick up a number from
the first row of array XABC to be a temporary
value of A.
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Thoese in the fifth row CTR(5,4) are used as counters
for the 4 zons. They help pick up a number from
the second row of array XABC to be a temporary
value of A.

Those in the sixth row CTR(6,4) are used as counters
for the 4 zones. They help pick up a number from
the third row of array XABC to be a temporary
value of A.

Those in the seventh row CTR(7, 4) are used as counters
for the 4 zones. They help pick up a number from
the array T'A to be a temporary value of ALPHA.

Those in the eighth row CTR(8, 4) are used as counters
for the 4 zones. They help pick up a number from
the array TB to be a temporary value of ALPHA.

Those in the nineth row CTR(9, 4} are used as counters
for the 4 zones. They help pick up a number from
the first row of array TCD to be a temporary value
of ALPHA.

Those in the tenth row CTR(10, 4) are used as counters
for the 4 zones. They help pick up a number from
the second row of array TCD to be a temporary
value of ALPHA.

Those in the eleventh row CTR(11, 4) are used as coun-
ters for the 4 zones. They help pick up a number
from array PA to be a temporary value of ALPHA.

Those in the twelfth row CTR(12,4) are used as coun-
ters for the 4 zones. They help pick up a number

from array PB to be a temporary value of ALPHA.

WWwW —a reserved space to hold temporary intermediate value.
XABC(3, 10) —a two-dimensional array of 3 rows each containing 10
numbers.

The first row XABC(1,10) consists of 10 Hargreaves’
ratios corresponding to the 10 successive stages of
growth of upland crop in the first crop period.

The second row XABC(Z, 10) consists of 10 Hargreaves’
ratios corresponding to the 10 successive stages of

growth of upland crop in the second crop period.



The third row XABC(3,10) consists of 10 Hargreaves’
ratios corresponding to the 10 successive stages of
growth of upland crop in the winter crop period.

A —the ratio when multiplying the evaporation gives the
evapo-transpiration of upland crop.

EIR(2, 4,11) —a three dimensional array containing two sub-arrays.
The first sub-array EIR(1, 4,11) has 4 rows representing

the 4 zones. Each row consists of 11 numbers re-
presenting values of daily effective rainfall.

The second sub-array EIR(2,4,11) has 4 rows represen-
ting the 4 zones. Each row consists of 11 numbers
representing the daily irrigation.

QPS(3,4) —a two-dimensional array of 3 rows each containing 4
numbers.

Numbers of the first row QPS(1,4) are the daily irri-
gation requirements of paddy rice or upland crop
for the 4 zones.

Numbers of the second row QPS(2,4) are the daily
water requirements for land preparation for paddy
rice for the 4 zones. For upland crop condition,
these numbers will be made equal to zeroes.

Numbers of the third row QPS(3,4) are the daily irri-
gation requirements of rice seedling bed for the 4
zones. For upland crop condition, these numbers
will be made equal to zeroes.

SUPQ —the daily water requirement for supplemental irrigation
of outside area.

X —the sum of the daily irrigation requirements for rice
or upland crop for the whole irrigated area.

Y —the sum of the daily irrigation requirements of rice
seedling bed for the whole irrigated area. For upland
crop condition, Y will equal to zero.

Z —the sum of the daily land preparation requirements for
the whole irrigated area. For upland crop condition,
Z will equal to zero.

SQ —the daily total irrigation requirement.

CAP(19) —an one-dimensional array of 19 numbers representing
the numerical values of reservoir capacity on the
Capacity-Area curve,



TSPIL

TTSPIL
TDEF
TTDEF
S

ARGS
SS
RAR(19)

WSA
INTER3

INTER4

WSAA
LNR(3,11)

DELTS

MAXS
MINS
LSPIL
LDEF
DOMIND
PDI

PPDI
PRAIN
PEVP
YRAIN

—the total amount of spillage from the reservoir in the
study period.
—same as TSPIL.
—the total amount of deficiency in the study period.
—same as TDEF. '
—the reservoir storage.
—same as S,
—same as S,
—an one-dimensional array of 19 numbers representing the
numerical values of reservoir area on the Capacity-Area
curve,
—the water surface area of the reservoir,
—a reserved space to hold temporarily the result of a
calculation.
—a reserved space to hold temporarily the result of a
calculation.
—same as WSA.,
—a two-dimensional array of 3 rows each containing 11
numbers
The numbers of the first row LNR(1,11) are values of
daily evaporation loss from reservoir’s water sur-
face.

Numbers of the second row LNR (2,11) are values of
daily net inflow of the reservoir.

Numbers of the third row LNR (3,11) are values of
daily release of the reservoir.

—the difference in storage of the reservoir at the begin-
ning and at the end of the day.

—the reservoir-full storage of the reservoir,

—the reservoir-empty storage of the reservoir,

—the spillage of the day.

—the deficiency of the day.

—the daily domestic and industrial water requirements,

—the sum of domestic and industrial requirements in a
part of a month.

—same as PDL

—the sum of rainfall in a part of a month.

—the sum of evaporation in a part of a month.

~the sum of rainfall in a year. -



YYRAIN
PER1

PER2
PER3:
PER4

YER1
YER2
YER3
YER4
YYER1
YYER2
YYER3
YYER4
PSQ

PPSQ
YSQ
YYSQ
YDI

YYDI
PRELES
PPRELES
PINF
PPINF
PLOSSEV
PPLOSSEV
YRELES
YYRELES
YINF
YYINF
YLOSSEV
YYLOSSEV
PNETINF
PPNETINF

~-same as
—the sum
zone 1.
—the sum
zone 2.
~—the sum
zone 3.

. —the -sum

. zone 4.

~—the sum
—the sum
—~the sum
~—the sum
—same as
—same as

YRAIN.

of effective rainfall in apart of a
of effective rainfall in a part of a
of effective rainfall in a part of a

of effective rainfall in a part of a

month for
month for
month for

month for

of effective rainfall in a year for zone 1.

of effective rainfall in a year for zone 2.

of effective rainfall in a year for zone 3.

of effective rainfall in a year for zone 4.

YERI.
YER2.

—same as YERS3.
—same as YER4.

—the sum
month.
—same as
—the sum
—same as
—the sum
year.
—same as
—the sum
—same as
-—the sum
—same as
—the sum

—the sum
—same as
—the sum
—same as
—the sum
—same as
—the sum
—same as

of total irrigation requirement of a part of a -

PsQ.

of total irrigation requirement of a year.

YSQ.

of domestic and industrial requirements of a

YDL

of reservoir release of a month.

PRELES.

of reservoir inflow of a part of a month.

PINF.

of evaporation loss of a part of a month.
—same as PLOSSEV. '

of reservoir release in a year.

YRELES.

of reservoir inflow in a year.

YINF.

of evaporation loss in a year.

YLOSSEV.

of net inflow of a part of a month.

PNETINF.



YNETINF
YYNETINF
YR

MN
SARY(19, 36)

CDF (4, 19, 36)

CCDF (4,19, 36)
XX(19)

XY(19)

ARG]J

ARGAA

NS

zZ

INTER5

T

AA(S6, 36)

AAA(6,36)
w
P

—the sum of net inflow of a year.
—same as YNETINF.
—year.
—month. ‘
—a two-dimensional array of 19 rows each containing 36
numbers.
The 19 rows represent 19 years. The 36 numbers in
a row represent numeric values of storage at the
ends of the 36 parts in a year.
—a three-dimensional array containing 4 sub-arrays. Eacil
sub-array contains 19 rows representing 19 years, and
each row contains 36 numbers.
The numbers of the first sub-array CDF(1,19,36) are
values of PINF in 36 parts of a year for 19 yearsé
The numbers of the second sub-array CDF(2,19,36) are
values of PDI in 36 parts of a year for 19 years.
The numbers of the third sub-array CDF (3,19, 36) aré
values of PSQ in 36 parts of a year for 19 years.
The numbers of the fourth sub-array CDF (4,19, 36)
are values of PEVPx10 in 36 parts of a year for
19 years. !
—same as CDF(4, 19, 36).
—recurrence frequency.
—recurrence of reservoir storage.
—DPpercentage.
—a value of a rule curve.
—a counter.
—a number equal to (ZA-1)

—a number equal to I/ZA. 1 varies from 1 to ZA.

—a reserved space to hold temporary value.

—a two-dimensional array of 6 rows each containing 36
numbers. The 6 rows represent 6 rule curves. The
36 numbers in a row represent the 36 values of a rule
curve.

—same as AA(6, 36).

—a number equal to (ZA—7J). J varies from 1 to (ZA—1);

—a number equal to either (N+1) or (N—1). N varies
from 1 to 36.



THETA

CR
CCR

LOSSPEV

SPIL
SSPIL
8]

Uu
DEF

DDEF
DT

YCR
YCCR
YCF
YCCF
YCD

YCCD
YCC
YCCC
YSPIL
YSSPIL
YU

YUU
YDEF
YDDEF
YDT
YYSUD(3, 6)

—a reduction factor on irrigation requirement, the value
of which depends on whether the current storage is
equal to or above, or below the corresponding rule
curve value.

—amount of reservoir release in a part of a month.

—same as CR.

—amount of evaporation loss from reservoir surface in a
part of a month.

—the spillage from reservoir in a part of a month.

—same as SPIL.

—the utilized inflow of the reservoir in a part of a month.

—same as U. '

—the amount of deficiency which results in a part of a
month when the water requirement, after multiplied
by the reduction factor THETA, can not be fully met.

—same as DEF.

—in a part of a month, if there is deficiency, DT is set
at 1; otherwise DT is set at 0.

—the amout of reservoir release in a year.

—same as YCR.

—the amount of irrigation requirement in a year.

—same as YCF.

—the amount of domestic and industrial requirement in
a year.

—same as YCD.

—the amount of reservoir inflow in a year.

—same as YCC.

-~the amount of spillage in vear.

—same as YSPIL.

—the amount of utilized infiow in a vear.

—same as YU,

—the total deficiency in a year.

—same as YDEF.

—the total number of parts in which there are deficiency.

—a two-dimensional array of 3 rows each containing 6
numbers.

Those in the first row YYSUD(1, 6) represent the respec-
tive values of total YSPIL for the 6 rule curves.



4.

YYSSUD(3, 6)
YYDT(6)

SWITCH(S, 15)

DIMENSION
DECIMAL
TABLE(67)

ND
TABLENO
NBK
PUPLAND

PPUPLAND
YUPLAND

YYUPLAND
BLK

Zg'ﬁxw»—«

Flow Chart

Those in the second row YYSUD(2,6) represent the
respecitve values of total YU for the 6 rule curves.
Those in the third row YYSUD (3,6) represent the
respective values of total: YDEEF for the 6 rule
curves,
—same as YYSUD(3,6).
—an one-dimensional array of 6 numbers which represeﬂt
the respective values of total YDT for the 6 rule curves.
—a two-dimensional array of 8 rows, each containing 15
label constants. For example, reference to SWITCH
(5,13) means reference to the 13th label constant of
the 5th row of this array. |
—a number.
—the position of the decimal point of a number ,
—an one-dimensional array of 67 numbers. This array is
used to hold temporarily numbers of other arrays
—the integer part of DIMENSION/10.
—the table number.
—the number of blanks.
—the amount of upland crop irrigation requirement o‘lf
zone 4 in a part of a month.
—same as PUPLAND.
—the amount of upland crop irrigation requirement of
zone 4 in a year.
—same as YUPLAND.
—blank.
—an iteration number.
—ditto
—ditto
—ditto
—ditto
—ditto



START |
NBK= (10—

(DIMENSION—
102 ND)}*8

READ IN
ZA, YD, YE
MAXS, MINS

READ IN

V(L 1)
J=1TO 4
I=1 TO 3
NBK=80 ?
READ IN READ IN
SOIL (1, M)/
M=1 TO 4 SUFQ,
DOMIND ’ BLK DO
0 | I=1 TO NBK
DO
J=1TO 15
READ IN
BLK
END
DO LOOP I

TABLE= 0

SWITCH (1, J)
zf

READ IN
TABLE (I)
I=1 TO
DIMENSION

ND=
DIMENSION
/10
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DO 1=1 TO DO I=1 TO
BESSON v | aee | sl
(1) /10*" TABLE((I’l/u;**
DECIMAL END DECIMAL END
DO 1=1 TO =
DIII\)/I_I;'QPNSIQN J=2 J=9 BI?VI%E)N%I%I%

1 ”'(**BE‘B(‘:]%{'&EA{ XARBC (1, )=
10 TABLE (I)/10**
END DECIMAL END
DO 1=1 TO DO 1=1 TO
ReD U D [« I=8 =10 AR D
' TABLE (1)/10** ABLE (1)/10**
DECIMAL END DECIMAL END

“BO I=1.T0 =
DIMENSION Bg\ﬂmlslgg
TCD (2, D=, |e3=4 ¥ J=U _IxARC (3,1)=
'TABLE(I)/10* ABLE (1)/10**
DECIMAL END) DECIMAL END
DO 1=1 10, PO I=1 TO
RUEDON gs | se | SESN
N (1)/10** ABLE (1)/10*¥
ECIMAL END ECIMAL END
DO I=1 TO po
BRERON] sms | e ] RSO
= C IN=
(1)/10%* TABLE (1)/10*"
DECIMAL END IDECIMAL END
DO 1=1 TO DO 1=1 TO
e D |od=T =14 D
TABLE(I)/10** ITABLE (1)/10**
DECIMAL ENDj 0 DECIMAL END
ll.'
DO 1=1 10
DIMENSION
AA (6, 1)=
TABLE (1)/10**
DECIMAL ENDI
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END
DO LOOP J

S=MAXS
SARY=9999
CDF=0

YUPLAND=0
YSQ=0
YDI=0
YRELES=0

DO M=1 TO 4
SOIL (3, M)=0
END

TSPIL=0
TDEF=0

DO
I=1 TO ZA

PRINT
TITLE

DO M=1 TO

4
SOIL (2, M)=0
END

CTR=0
YRAIN=0

YINF=0
YLOSSEV=0
YNETINF=0
YSPIL=0
YDEF=¢

NO

IB=1

YES

B

J=IB TO 12
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DO M=1 TO 4
CTR (8, M)=7
END

DO L=1TO 11

K=1TO 3

PNETINF=0
PDI=0
PRAIN=0
PINF=0

PSQ=0
PLOSSEV=0

PER 1
PER 2
PER 3
PER 4

(|

oo

]

PEVP=0
SPIL=0
DEF=0

PUPLAND=0

READ IN
RAIN,
EVP,

INF

@

Loy Dy Sy
]
=20 £ 0

SWITCH (2, J)

ot
il
B

HT'—‘
= 0l

i
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DO M=1 TO 4

H(M)=V(1, M
END

DO M=1 TO 4

H(M)=V(2, M)
END

H(M)=V(3, M)

END

M=1 TO 4

Vi

YES

E=SOIL (1, M)
D=SO0IL (2, M)
MAX=YD
G=0

EFF=1

SWITCH (3, J)




CTR (7, M)
=CTR (7, M) +1
ALPHA

=TA(CTR(7.M))

CTR (8, M)
- CTR (8, M) +1 1 1=2
ALPHA T=3
- TB(CTR (8,M)

CTR (9, M)
=CTRI9, M) +1

SWITCH (4, J)

? 9 3

ALPHA
=TCD(1,CTR(9,
M)

H'—-&T
[ 5 B
g
0
~3
@

CTR (10, M)
=CTR (10,M) +1
ALPHA

=TCD (2, CTR
(10, M))

ALPHA=1

ALPHA=0

I 1]
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CTR (11, M) BETA
' =CTR(11,M) +1 =PA(CTR(11,M))
CTR (12, M) BETA SWITCH 6. 1)
. (=CTR(12,M)+1 =PB(CTR(12,M)) "
‘ 7C ! BETA=0
J=1 J=4 J=9
J=2 J=5 J=10
J=6 J=11
J=12
- DO N=1 TO 4
=38 & 2 AES [SOIL (5, N)=0
| ExD
DO N=1 TO 4
IL (5,
DO N=1 TO 4 DO N=1 TO 4 io‘,m(f (I;)N)
SOIL (5, N)=0 -] SOIL (5, N) - END
=80IL (7, N)
END END
NO
- DO N=1 TO
J=8 YES SOIL (5, N)
=SOIL (7, N)
END

@




SWITCH (6, )

1

CTR (1, M)
=CTR (1, M) +1

[EOpy I

I

]

D G alw

WW=CTR(1. M)
/12 CTR (4, M)
=1+WW

CTR (3, M)
=CTR (3, M)+1

CTR(6,M)=1+WW

[WW=CTRI(3,M)/10[

CTR (6, M)=10

r

A=XARBC

(3, CTR (6, M))

CTR (4, M)=10

A=XABC

(1, CTR (4, M))

[Swprve T
]

Q0o

Jury
[~

CTR (2. M)

=CTR (2, M) +1
WW=CTR(2, M)/11
CTR (5,M)=1+WW

TR(5,M)NYES
>10

NO

CTR (5, M)=10

A=XABC

(2, CTR (5, M))

o




E=A*EVP (L)
D=SOIL (3, M)
MAX=YE
G=MAX

EFF=0.7

ALPHA=1
BETA=0

DO N=1 TO 4
SOIL (5, N)=0
END

D=D+RAIN(L)

F=D-MAX

EIR (1L, M, L)
=RAIN (L)—F

EIR (2, M, L)
={
D=MAX

(=)

EIR (1, M, L)
=RAIN (L)

EIR (2, M, L)

EIR (1, M, L)

=RAIN (L)

EIR (2, M, L)
=(—D)+G

(=)—

INTER 1
=EIR- (2, M, L)
-/EFF

INTER 2
=ALPHA
*SOIL (4, M)

QPS (1, M)
=INTER 1

* INTER 2
*10

QPS (3, M)
=BETA
*SOIL (4, M)
*16

@




QPSs (2, M)
=8OIL (5, M)
*SOIL (4, M)

X=X+QPS(1,N)
Y=Y+QPS (3N

Z=Z+QPS (2,N

END

DO N=1 TO 4|

| SOIL (2, M)

NO

SOIL (2, M)
=0

PUPLAND
=PUPLAND
+QPS (1, 4)

SWITCH (7, J)

NO

SOIL (3, M)
=D

SOIL (3, M)

END
/*END LOOP
M */I

N < b
i
S o

1@

J=1, J=2, J=3, J=4, J=5, J=6

J=11 J=12

L

SQ=(X+Y+2)
/075

SQ=(X+Y+Z

+SUPQ)/0.75

@

— b2 —-




ARGS=S
CALL LOOKUP

(CAP, RAR,
ARGS, WSA)

START
LOOK UP

PROCEDURE
(X, Y, A, B)

DATA FOR
LOOK UP’

‘WRONG

1=1 TO 19

YES

B=Y(I)

RETURN

DO
i=1 TO 18

INTER 3=
(A—X(D)/
(X(1+1)—X(1))

END

INTER 4=
INTER 3 *
(Y(I+1)—=Y D)

WSAA=WSA
/100

LNR (1, L)
=6*EVP (L)
* WSAA

LNR (2, L)
=INF (L)*
86400—

LNR (1, L)

@
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B=Y(I)+
INTER 4

{ RETURN ,




LNR (3, L) =
SQ+DOMIND
DELTS=LNR
(2, L)

—LNR (3. 1)

S=S+DELTS

LSPIL=0
LDEF
=MINS--8
S=MINS

PEVEP

PEVP+EVP(L

PINF=PINF
+INF (L) * 86400

PLOSSEV
=PLOSSEV +
LNR (1, L)

LSPIL=S
—MAXS
LDEF=0
S=MAXS

PER1=PER1

+EIR (1, 1, L)
PER 2=PER 2
+EIR (1, 2, L)

LSPIL=0
LDEF=0

PER 3=PER 3
+EIR (1, 3, L)
PER 4=PER 4
+EIR (1, 4, L)

END
/*END LOOP
L Y

SPIL

=SPIL +LSPIL
DEF

=DEF + LDEF

PDI

= PDI+DOMIN
PSQ
=PSQ+8Q

PRAIN
=PRAIN+RAIN
| (L) PNETINF
=PNETINF +

LNR(2 L)

YRAIN=
YRAIN+PRAIN|

YER1
=YER1+PER1
YER 2

=YER 2+PER 2

YER 3
=YER 3+PER3
YER 4
=YER 4+PER4

@

12B



MN=‘JAN.
YUPLAND J=2 MN=‘FEB.
=YUPLAND
+PUPLAND
I=3 MN=‘APR.
YSQ=YSQ ’
+PSQ
YDI£YDI
+PDI
J=4 ‘
MN=‘MAR’
PRELES
=PSQ+PDI
YRELES
=YRELES s
+PRELES = MN=MAY"
YINF=YINF
"4 PINF
Tosey J=6
+/PLOSSEV MN=TUN.
YNETINF J=7 MN=TUL’
= YNETINF
+PNETINF
YSPIL I=8 | Mn=ave!
~YSPIL +SPIL
YDEF = YDEF
| + DEF
J=9 MN='SEP.’ .
SWITCH (8, J)
J=10 MN=‘OCT.
J=1 MN="NOV.
J=12 MN="‘DEC.’

"PRINT
MN, K
PRAIN

PRINT
PER 1,PER 2
PER 3, PER 4

PRINT
PPSQ,
FPDI,
PPRELES

PRINT
PPINF,

PPLOSSEV,

PPNETINF

PRINT
IR 4,
PPUPLAND

PRINT

SSPIL,
DDEF

Y
N={J-1)*3+K
SARY (I, N)=$
CDF
(1, I, N)=PINF

CDF(2,IN)=PDI
CDEF(3,[,N)=PSQ
CDF (4,LN)
=PEVP *10

END
' /*END LOOP
K*/

END
/* END LOOP

I




PRINT

PRINT
YYLOSSEV,

YDDEF

TSPIL
TSPIL+YSPIL

[l

TDEF
=TDEF+YDEF

PRINT

IR 4,
YYUPLAND

END
/* END LOOP

I*/

14B

PRINT
TITLE

DO N
=1 TO 36

DO 1
=1 TO ZA

XY (I
=S8ARY (I, N)
INTER 5=1/ZAl

XX (1)
=INTERS5 * 100
END

ZZ=ZA—1

NS=0
DO 1=1TO ZZ

T=XY (1),
XY ({I)=XY

NS=NS+1

T+1)

XY (I+1)=T




it

END

T
YES

AA(LN)=XY(1)
AA(2NFXY(ZA

DO
J=25 TO

BY 2

J=1TO (ZA-1
W=ZA—-1

: Y.

NO

AA (2, N)
=XY (W)

END .

=MINS

Y

NO
ES

XY (1)\_NO
ES

AA (1, N)=0
AA (2, N)=0




CALLLOOK UP|
(XX, XY,
ARG],
ARGAA)

AA (K, N)
'=ARGAA

END

END
/*END LOOP

N*/

PRINT
TITLE

PRINT
N,AAA{LN)
AAA (2, N}
AAA (3, N)

AAA (6, N)

YYSUD=0

DO
K=1 TO#6

DO
I=1 TO.ZA

YCC=0
YCR=0

YCF=0
YCD=0

N=1TO
36

YSPIL=0
YU=0

YDEF=0
YDT=0

END

YYDT=0

S=MAXS
IB=19
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DO
om0 | *CDF (3, 1, N)

ARGS=S

CALLLOOK UP
(CAP, RAR,
ARGS, WSA)

P=N+1 WSAA-WSA/100

PEVP=T/10
LOSSPEV
=6 *PEV

*WSAA

DELTS=

N1 CDF (1, 1, N)
—LOSSPEV

—CR

AA (K, N) 4

=AA (K, P)
| 18 |

THETA=07

17A

THETA=1
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SPIL=S—MAXS SPIL==0
DEF=0
DEF=0
DT=0
U=CDF(1, L, N)
—SPIL U=CDF(1, I, N
S=MAXS DT=0
Y
DEF=MINS—S
DT=1
SPIL=0
U=CDF(1, I N)
S=MINS
YR=I+1950

CCDF(1, ], N
AAA (K, N)
ss

YCR=YCR+CR
YCF=YCF
+CDF (3, I, N)

YCD=YCD
+CDF (2, I, N)
YCC=YCC
+CDF (1, L, N)

YSPIL=YSPIL
+SPIL
YU=YU+U

YDEF=YDEF

+DEF
YDT=YDT+DT

END
/* END LOOP
N*/

[ PRINT
YCCF, YCCD
YCCR, YCCC
YSSPIL

PRINT
YUU,
YDDEF

YDT

YYSUD (1, K)
=YYSUD (1, K)
+YSPIL

@




YYSUD (2, K)
=YYSUD(2, K)
+YU

YYSUD (3, K)
—YYSUD(3, K)
+YDEF

YYDT (K)
=YYDT (K)
+YDT

END
/* END LOOP

1%/

END
/* END LOOP
K*/

DO
K=1 TO 6

— Bl —

PRINT K
YYSUD(1, K)

YYSUD(3, K)
YYDT (K)

END

{ STOP )



5. Arrangement of data cards

Data cards are arranged into two groups. The first group covers all the
constants needed by this program. The second group is the hydrological
data. '

The first group includes the Ist to the 50th card. The second group
starts with the 5Ith card and ends with the last card of the data deck.

(a) The first group

The first card contains ZA, YD, YE, MAXS, MINS, V(4,3), SOIL(1,4),
DOMIND, SUPQ.

The other cards of the first group are 15 card packs. The purpose of
" this arrangement is to feed 15 arrays into the computer. Each card pack
contains one control card and one or more data cards. The control card is
always placed in front of data cards.

The control card contains 5 digits only. The first two digits are for the
table numbers of the arrays as follows:

Table Number Name of Array
01 TA(25)
02 TB(15)
03 | TCD(1, 20)
04 TCD(2, 20)
05 PA(67)
06 PB(40)
07 SOIL(6, 4)
08 SOIL(7, 4)
09 XABC(1,10)
10 XABC(2,10)
11 XABC(3,10)
12 SOIL(4, 4)
13 CAP(19)
14 RAR(19)
15 AA(6, 36)

The second two digits of a control card stands for the number of elements
in the array. The 5th digit is for the position of decimal point of the element
of the array.
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The data card is designed to contain 10 elements per card. Therefore.
the second card of the first group is the control card of TA;

the 3rd, 4th, and 5th cards, the data cards of TA;

the 6th card, the control card of TB;

the 7th and 8th cards, the data cards of TB;

and so forth.

b. The second group

This group consists of successive card packs. Each pack is made of three
cards. The first is a rainfall card containing records of 11-day rainfall, the
second is a.evaporation card containing records of 1l-day evaporation, and
the third is a inflow card containing records of reservoir inflow for 11 days.

The 11-day period constitutes a part of a month. Three parts make a
month. A part may cover one or more false days. A false day’s data is
made to be 999.9.

The packs are arranged in the calendar sequence.



6. The listing of the program

HOULUNG. PROCEDURE OPTIONS (MAIN), .. 85-10010
\ DECLARE GLASS FILE INPUT ENVIRONMENT B5-10020
o ({MEDIUM( SY$020, 2400) FI 80) 1, . - B5-10030
DECLARE CUP FILE PRINT ENVIRONMENT B5-10040

o ‘“ (MEDIUM( SYS021,2400)F(1331) . B5-10050
DECLARE ZA FIXED (2), __B5-10060

_RAIN (11) FIXED t4,1), B5-10070

i EVP, (11) FIXED [441), B5-10080
INF {11} FIXED [5+2), 85-10090

( Hi4dy V(3,4)) FIXEDI1), B5-10100

o E FIXED (4:2)4 | B5-10110
SOIL {7,4) FIXED {5,2), B5-10120

{ Go D ) FIXED (542), B5-10130

MAX FIXED {31, 85-10150

F FIXED (5,2), B5-10160

YD FIXED (3), B5-10170

YE FIXED (2)y B5-10180

EFF FIXED {2,1), B5-10190

INTERL FIXED(4,1), 85-10191

ALPHA FIXED {4,3), B5-10210
INTERZ F IXEDIS5y2), B5-10211 .

TA (25) FIXED (4s3), B5-10220

T8 {15) FIXED {4s3),y . 85-10230

TCDI2,20 ) FIXED(453),y B5-10240

BETA FIXED (4,31, 85-10270

PA (67) FIXED (4,3}, B5-10280

PB (40) FIXED {443}, 85-10290

{ CTR{1Z244),WW ) FIXED(Z)} ‘ 85-10310

XABC{3, 10} FIXED(3,2), 85-10320

- ) AiFIXED 13,23, B5-10330
Vmglﬂ(z,4,llsF{*ED(4,l). A5-10340

WPS {3y 4)FIXEDI6}, 85-10360

SUPQ FIXED {5), 85-10380

{Xs¥,2) FIXED{(7}, 85-10381

SQ FIXED(8), 85-10390

CAP (19) FIXED (10s2), 8510400

CTSPIL PICTURE *7,222,222,229" 5. BS5-10401
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TTSPIL CHARACTER {13) DEFINED TSPIL, 85-10402
TOEF PICTURE 'Z2Z4221,229°, B5-10403
TTDEF CHARACTER {(11) DEFINED. TDEF, B5-10404
S PICTURE '294999,999", BS-10410
ARGS FIXED (81, B5-10411
SS .CHARACTER {10} DEFINED S o 85-10420
RAR {19) FIXED (10,2), 85—-10430
WSA FIXED (10,21, B5-10440
INTER3 FIXED{3,2), B5-10441
INTER4 FIXED{10s2]4 . B5-10442
WSAA FIXED(6+2), B5-10443
LNR{3, 11)FIXEDL 8), B5-10450
DELTS FIXED {83, B5-10480

{ MAXS, MINS ) FIXED 18], B5-10490
LSPIL FIXED [8), 85-10491
LDEF FIXED (6 B5-10492
DOMIND "FIXED {5), 85-10500
PDI RICTURE. *ZZ9+999%, 85-10510
PPOI CHARACTER {7) DEFINED PDI, 85-10520
PRAIN FIXED (45100 85-10530
PEVP FIXED {43s1), B5-10531
YRAIN PICTURE *2,999V.9°, B5-10540
YYRAIN CHARACTER {7) DEFINED YRAIN, 85-10550
(pex;,PERz,Pena.pea43ptxebx4.1). B5-10560
{YER1, YER2, YER3,YER4)PICTURE'Z ,999V. 9", 85-10570
YYER1 CHARACTER{7) DEFINED YER1, 85-10580
YYERZ2 CHARACTER{7) DEFINED YER2, 85-10581
YYER3 CHARACTER{7) DEFINED 'YER3, 85-10582
YYER4 CHARACTER{7) DEFINED YER4, 85-10583
PSQ PICIURE '22,212,229¢, 85-10590
PP5Q CHARACTER {10) DEFINED PSQ, B5-10600
YSQ PICTURE "2,229,999,999", B5-10610
Y¥5qu CHARACTER {13) DEFINED YsQ, B5-10620
_ ¥D1 PICTURE '29,999,999", 'BS-10630
YYDI CHARACTER [10) DEFINED YDI, . B5-10640
PRELES PICTURE '77,999,959%, B5-10650
PPRELES CHARACTER {10) DEFINED PRELES, BS—-10660




PINF PICTURE '22,2LZ,225', B5-10670
_PPINF CHARACTER [10) DEFINED PINF, A5-10680
PLUSSEV PICTURE '217,129", 85-10690
PPLUSSEV CHARACTER (7) DEFINED PLOSSEV, B5-10700
 YKELES PICTURE '2,299,559,999', 85-10710
YYRELES CHARACTER (13) DEFINED YRELFS, B85-10720
YINF PICTURE '2,222,959,9991, B5-10730
__YYINF CHARACTER 113) DEFINED YINF, B5-10740
YLUasEV PICTURE 27,959,999, 85-10750
YYLOSSEY CHARACTER (10) DEFINED YLOSSEV, B5-10760
PNET INF_PICTURE t===,~==,—~§*, 85-10770
PPNETINF CHARACTER 111) DEFINED PNETINF, R5-10780
thrxugﬁgléruas 12,222,959,999", B5-10790
YYNETINF CHARACTER (13) DEFINED YNETINF, B5-10800
YR FIXED (4l 85-10810
_ MN CHARACTER (3), B5-10820
SARY (19,36) FIXED (A}, 85-10830
CDF {4919+36) PICTURE '7Z,112,229', B5-10840
CCUF (4, 19y 36) CHARACTER (10) DEFINED CDF, 85-10850

( XX(19)s XY(19) ) FIXED (10,2), B5—10900
ARG FIXED (8), 8510910
ARGAA FIXED [10,2), BS-10911

( NSy 47 ) FIXED {21, B5-10920
INTERS £ IXED(6,5), 85-10921
T FIxED (81, R5-10930
AA {6y 36) PICTURE 172,999,995%, R5-10940
AAA (oy 36) CHARACTER (10) DEFINED AA, B5~10950
___HAﬁ{XéD (23, 85-10960
P FIXED (21, B5-10970
THETA FIXED (2413, B5-10980
CR_PILTURE 27,999,999, R5-10990
CCR_CHARACTER (101 DEFINED CR, B5-11000
LUSS *EV_FIXED 18), B5-11001
SPAL PICTURE '22,2214219', A5-11010
_SSPIL CHARACTER (10) DEFINED SPIL, BS- 11020
U PICTURE '21,227,999°, 85-11030
A>'uu CHARACTER (1) DEFINED U, B5-110%7%



DEF PICTURE "2,Z22,21%%, A5-11050
DUEF CHARACTER {9) DEFINED DEF, 85-11060
L LT FIXED (1), R5-11070
YCR PICTURE '1,299,999,9%9', 85-11080
YCCR CHARACTER (13) DEFINED YCR, a5-11090
,;XEL?;CTURE 'Lgl‘g?l‘?‘?‘;.‘?‘i‘?', 85-11100
YCCF CHARACTER (13) DEFINED YCF, 85-11110
YCD PICTUREYZZ42995 995" B5-11120
 YCCD CHARACTER (10) DEFINED YLD, 35-11130
YGL PICTURE '2,299,999,9597, B5-11140
YLCO CHARACTER (13) DEFINED YCC, 85-11150
YSPIL PICTURE 'Z,271,599,999%,  B5-11160
_ YSSPIL CHARACTER (13) DEFINED YSPIL, B5-11170
YU PICTURE *2,299,999,996¢, 85-11180
_YUU CHARACTER (13) DEFINED YU, R5-11190
YOEF PICTURE "24214,172,215', B 85-11200
YODEF CHARACTER{13) DEFINED YDEF, BS-112190
YOT FIXED {21, B5-11220
YYSUDI3,6) PICTURE 'Z21,299+999,999%, R5-11230
YYSSUDE 3,6) CHARACTER (15) DEFINED YYSUD, 85-11240
YYOT (6) FIXED (41, o 85-11290
SWITCHIB,15) LABEL INITIALILNCTA,LNCTR,LOCTC,LECTD, B5-11340
LOCPASLOCPB,LOCNA, LACNB ,LOCXA,LOCXB,L CCXC L OC AR,y 85-11350
 LUCAP, LOCRAR,LOCAA, B5-11360
JOLsdw1sJ039 0049 J04,J044J07,J08,JC8,J08,J11,301, R5-11361
J13,013,J13, B5-11362
8U1,801,803,B04,B04,B06,807,808,804,810,811,801,  B5-11363
_i3sd13+313, . B5-11364
COL,L02,602,C0%,C04yC04,C07,C08,CC42C04,004,004, R5-11365
J13,J13,J13, P5-11366
DU1,D01,003,001,001,001,007,D08,001,001,001,001, B5-11367
913,913,413, A5-11368
" EGLvEUZyEC3,E03,E0T,EC3,E07,ECH,E08 ¢FQ8,EC0L 4EOL, 85~11369
o d134413,913 B5-11370
$0ly501,501,501,501,501,507,508,508,510,501,501, B5~11371
J135J1 34413, 85-11372
M1 M2, M3, May M5, MEeMT MBIMG, MA(MB o MC 4 J134J13,J13), B5~11373
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 DIMENSION FIXED(2), B5-11374
UECIMAL FIXED (1), B5-11380

TABLE (67) FIXED (81, B5-11390

ND FIXED (1), B5-11400
{TABLEND,NBK) FIXEDI 2) 4 B5-11410
PUPLAND PICTURE '771,215', AS-11411
PPUPLAND CHARACTER {7) DEF INED PUPLAND, B5-11412
YUPLAND PICTURE 121,21Z,219', 85-11413
YYUPLAND CHARACTER (10) DEFINED YUPLAND, B5-11414

BLX CHARACTER (1)5. ' B5-11430

GET FILE (GLASS Y EDIT (ZA,YD2YE,MAXS,MINS,{{V(I,J) DO J=1 TQ 41B85-11450

D3 I=1 10 3), [SOILU1,M) DO M=1 TO 4),DOMIND, B5-11451
SUPU,BLK)EFE29X (1), FU3)y XI1D,FU2) o XL1)4F(8) ,X{2)oF(TI, XML), B5-11460
12 Fll)aki2)e4 FU5,2),X01)4F(5), B5-11470
K{L)FE5)9X(5),A01) )y B5-11480

U0 J=1 10 15,. A B85-11490

GET FILE (GLASS) EDIT (TABLENO,DIMENSIGON,DECIMAL,BLK) {F12),  B5-11500
L FL2)aFULY,XET8) s ALL) D, . B5-11510
_. LABLE=0.. B5-11511

GET FILt (GLA>S) EDIT((TABLE(I) DO I=1 YO DIMENSION)) {F(8)),. B5-11520
ND=DIMENS ION/ 10y, B5-11530
NBK={10-{DIMEN SION-10%ND) ) 8, . B5-11540
IF NB<=0 NR NBK=80 THEN GO TN SWITCH(1,J),. R5-11550

OO I=1 TO NBKs. B5-11560
GEl FILE (6LASS) EDIT(BLKI{A(1)),. B5-11561
ENDs .« ~ B5-11562
GO TO SWITCH{L+d3se B5-11580
EDLP oo 4. B5-11581
ENDs . B5-11590

GO TO START,. 85-11600
LUCTA.. DO I=1 TO DIMENSION,. B5-11610
TAUI)=TABLEL 1) /10%#DECIMAL,. BS-11611

ENDy. GO TD EDLP,. B5-11612

LUCTB.. DO 1=1 TQO DIMENSION,. B5-11620

. TBUI)=TABLE(I)/10%*DECIMAL,. BS-11621
ENDy. GO TO EDLP,. BS-11622

LOCTC.. DU I=1 TO DIMENSION,. B5-11630
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TLD(1, 1) =TASLEC 1}/ 1C*+DECTIMAL 5. 85-11631

ENDy. GO TD EDLP,, B5-11632
LUCTD.. D3 I=1 TO DIMENSION,. B5-11640
' TCDU2, 1}=TABLE(T)/10%%DECIMAL 4 85-11641
ENDy« GO YO EDLP,. B5-11642

LUCPA.« DU I=1 TO DIMENSION,. 85-11650
PA(I):TABLE(l)IIO*fDECIMAL,; B5-11651

ENDy. GO TO EDLP,. 85-11652

LUCPB.. DO I=1 TO DIMENSION,. B5-11660
PBUI)=TABLEl 1)/1C#*DEC IMAL,. 85-11661

ENDy. GO YO EDLP,. ' B5-11662

LOCNA.. DO I=1 TO DIMENSION,. B5-11670
B T SOIL16,1)=TABLE(1)/10%*DECIMAL,. B5-11671
B ENDy. GO TO EDLP,. B5-11672
LOCNB.. U0 I=1 TO DIMENSIiON,. B5-11680
SOTLI7,X)=TABLE( 1)/ 1O%#DECIMAL 4. B5~11681

ENDy. GO TO EDLP,. B5-11682

LOCKA.. D0 I=1 TO DIMENSION,. B5-11690
XABCU1, 1)=TABLE{ 1}/10%*DECTMAL . B5-11691

] ENDs. GO TO EDLP,. B5-11692
LOCXB.o DO I=1 TO DIMENSION,. B5-11700
 XABCI2,1)=TABLE(I)/10%¥DECIMAL,. _BS-11701

ENDs. GO TO EDLPs. B5-11702

LOCXCee DG I=1 TO DIMENSION,. B5-11710
 XABC{3,1)=TABLE({1)/10%*DECIMAL,. 85-11711
_ ENDy. GO T3 EDLP,. B5-11712
LOCAR.. DD I=1 TO DIMENSION,. - B5-11720
SOIL{4,1)=TABLE{ 1} /10%#DEC IMAL,. B5-11721

_ ENDy. GO 1O EDLP..Y B5-11722
LGCAP,.. DU. I=1 TO DIMENSION,. 85-11730
CAP(I)=TABLE( {)/10%*DECIMAL,. 85-11731

ENDy. GO TO EDLP,. B5-11732
LOCRAR.. DO I=1 TO D IMENSION,. 85-11740
RAR(I)=TABLE(I)/1C**DECIMAL ,. 85-11741

END». GO TQ EDLP,. R5-11742
LOCAA.. DO I=1 YO DIMENSION,s B5-11750
AAL6>1) = TABLEL 1) /10%*DEC IMAL 5. B5-11751



ENDy. GO TO EDLP,. o A5-11752

_ START.. $=MAX>s. SARY=9999,. CDF=0,. B5-11760
DO M=1 TU 4. 50IL{3,M)=0,. END,. B5-11761
TSPIL=0,. TOEF=0,. B5-11762
YEAR..DO 151 1O ZA,. B5-11770

PUT FILE (CUP) EDIT ('YEFFECTIVE RAINFALL, IRRIGATION?, B5-11780

' REQUIREMENT AND RESERVOIR NPERATINN STUDY FOR HOULUN',B85-11790

'G RESERVOIR')(PAGE, X(20), AL30), A(53), A{lL}),. B5-11800
PUT FILE(CUP) EDIT (1951°=')(SKIP({1), X({20}, Adss B5-11810

o YR=1+1950,. 85-14510

PUT FILE I1CUP) EDIT ('YEARL.'yYR)IUSKIPI1) sX{1),AsX{1), B5-11820

N Fl4)),. B5-11821
put Elggmggup)'gply (1) '= ") ISKIP{L) X (1) ,A0,. R5-11830

PUT FLLE (CUP) EDIT (*MON', 'PT*,*RAIN', 'EFFECTIVE RAIN', B5-11840

YFALL "y * IRRIGATION?, *DOMESTIC?®, *REQUIRED?,*RESERVOIR?'y B5-11850

CEVAPDRA-*, 'NET', " STORAGE 'y "SPTLLAGE ', 'DEFICIEN') B5-11860

 ASKIP UL o XULE S Ay XU E1,A, XU 1) 5A9X05) ,A5 AXI3) 4A,X T 3A,  B5-11870

XKUL) s As XU2) 9 Ap XUL) 5 Ap XU 1) gA ¢ X{9) JA XU 4) A, X121 4 Ay B5-11880

PUT FILE 1CUP) EDIT {*FALL"'AREA','AREAY,"AREA', 'AREA?, B5-11890

PREWU IREMENT ', " INDUSTRY*y *RESERVOTIR ', *INFLOW®, *TION®, 85-11900

YRESERVI IR, ' =CY N J{SKIPI LYo XUBY 9y Ay X(2) yAsX{2)9A4X{2)4A, B5-11910

XE2h o Ap X{1Y g Ay XULY p Ay XUL) 9AXUL) gA9 XU 4) A, X{5),A+,X124), B5-11920

Aly o 85-11930

PUT FILE (CUP) EDIT ('(1)°+'(2)","(3)°,'(4) " y*REQUIRE-*, B5-11940

 TRELEASE','LOSS', ' INFLOW' }(SKIP(1),X{15)4AsX{3) 4AsX{3), B5-11950

ApKl33gAs X{13) Ay X{1)yA,X{13)4A4X{(S5)sA)se B5-11960

PUl FILE (CUP) EDIT ( *MENT')}(SKIP{1),X{49),A),. ) B5-11970

_ PUT FILE (CUP) EDIT (("MaMo®ytM M. %, TM Moty tM. MY, "M M. *y BS5-11980

| fCUB. Mo'y'CUB. M., 'CUB. M.*','CUB. M.*,'CUB. M.', B5-11990

' LUB, Mo, 1CUB. M, 7, 'CUB. M.?,'CUB. M.')(SKIP{1),Xi8), B5-12000

ArK({2) s Ay XU2) 9 ArXI2) A X12)4A,XI3) yAsXI3) ALXI2) 94, B5-12001
KAL) AP XT3 s As XU4D o A9 XT4) 2RI XI4) 1AW XE4) 1A) e B5-12002
PUT EILE {CUP) ENIT ({(120)*-"){SKIP{1),X{1),A),. 85-12010
DO M=1 TO 4y. SOIL{2,M)=0,+ END,. B5-12020

CTR=Jy. ' 85-12030
YRALN=Uy o B5-12070
YEKL=0y. VER2=0,. YER3=0,. YER4=0y. - . R5-12080
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YUPLAND=0, .

R5-12031

¥sQ=0, . B5-12090
YDI=uy o 85-12100
YRELE3=J) » ] - BS-12110
YINF=Uy. R5-12120
YLOSSEV=Usa B5-12130
YNETINF=0,. B5-12140
YSPIL=0,4 YDEF=0,. B5-12141
IF I=1 THEN 1B=7,. 85-12150
ELSE 18=14. B85-12160
MON.. DO =18 T0 12,. B5-12170
1F I=1 AND J=7 THEN DO,. B5-12171
CTRU3,10=Ts« CTR(B,2)=T,s CTR(8:,3)=Tya CTR(B14)=T,.  B85-12172
ENDs. 85-12173
PARes D3 K=1TO 3,. PNETINF=0,. B5-12180
PDI=0,. PRAIN=0y. PINF=0,. PSQ=0,. PLOSSEV=0,.  B5-12190
PERL=0y. PER2=0y. PER3=0,. PER4=0,. B5-12191
PEVP=0,. B5-12192

$PIL=0,.  DEF=0,. B5-12193
PUPL AND= 0y . B5-12194
GET FILE (GLASS) EDIT {RAIN, BLK) 85-12200

{11 (Fl4s1)sX(1})y XU24), Al1)),e B5-12210

GET FILE (GLASS) EDIT (EVP, BLK) ' B5-12220

(11 (FLas1)sXC111; X(24), ALLY) 4, B5-12230

GET FILE (GLASS) EDIT (INF, BLK) B5-12240

(11 FI5,2)15%X(24)0A01)1},. B5-12250

DO L=l TO 1l,. B5-12270
IF RAIN(L1=999.9 THEN GO T0 DAY,. 85-12280
GO TO SWITCHI2,d),. B5-12310

J0l.. GO TO ONEs. R5-12320

JO3.. IF K=1 AND L LT 7 THEN GO TO ONE,. B5-12330

N _ELSE GO TO TWO,. B85-12340
 J04.. 60 TO TWN,. 85-12350

. J07.. IF K=1 AND L LE 7 THEN GO TO TWO,. B5-12360

ELSE GO TD. THREE,. B5-12370

 y0B.. GO TO THREE,. B5-12380
Jlles IF K=1 AND L LE 7 THEN GO TO THREE,. B5-12390

—



ELSE GO TO ONE,. B5-12400

ONE.. DO M=1 TO 440 H(MI=V(L,MIs. END,. A5-12410
G0 TO ZONE,. : B5-12420

TWO.. DO M=1 TO 4y. H{M)=VI2,M),. END,. _ B5-12430

G0 TD ZONE,. .  B5-12440

THREE.. DI M=1 TO 4se H{M)=VI{34M),. END,0 B5-12450
20NE.. DO M=1 T0 4. R : _ B5-12471
IF H{M)=1 THEN DO,. | B5-12480
E=SOIL{L M), _ , B5-12490
D=SDILI23M ), - 85-12500
MAX=YD, . . S 85-12510

6=0s . ‘ o _ B5-12520
EFF=1.0y " - . B5-12530

0. TO SWITCH(3,d),. . : B5-12570
501;, GO TD TEN,. . 85-12580

803.. IF K=1 AND L LT 7 THEN GO 70 TEN,. B5-12590

ELSE GO TO FIVE,. B5-12600

BO4.. GO rO_NINE.; | aé-lzslq

B06.. IF K=3 AND L 6T 4 THEN GO TO SIX,. A5-12620

ELSE GO TO NINE,. 85-12630

B07.. IF K=1 AND L LE 8 THEN GO 10 Slip. ‘ 85~12640"

ELSE fF K=3 AND L GE 2 THEN 60 TO SEVEN,.B5-12650

N ELSE GO TD TEN,. ‘ B5-12660
B08.. IF K=1 THEN GO TO SEVEN,. B5-12670

ELSE GO TO NINE,. : B5-124680
.Blo..ZIF K=1 THEN 607D NINE s as~i26qo

ELSE IF K=2 AND L LE 9 THEN GO TO NINEs. B5-12700

ELSE GO TO EIGAT,. e B5-12710

Bll.. IF K=1 AND L Lg 7 THEN GO TO EIGHT,. B5-12720

ELSE GO TO TEN,. 85-12730

FIVE.. CTR{7,M)=CTRIT,M)+1,.. ‘ B5-12740
ALPHA=TAICTRIT,M) ) ,, B5-12750 -

60 TO ClLi. ‘ ' B5-12760

S1X.. CTRU8;M)=CTRIB,MI*1,. ‘ . 85-12770

ALPHA=TBICTR{8,M)),. eé-lzjao

GO TO CLas. B5-12790

SEVEN.. CTR{9,M)=CTR{9,M)+1,. 85-12800




ALPHA=TCD{1,LTR{94M) },y.

85-12810

G0 T2 Cl,.

B5-12820
E16HT.. CTR(10,M)=CTRI10,M)+1oa 35-12830
ALPHA=TCD{ 2,CTRI10,M)) 5. B5-12840
GD TO CLy. 85-12850
NINE.. ALPHA=1.000y. B5-12860
63 TO CL,. B5-12870
TEN.. ALPHA=0,. B5-12880
Cle. GO TO SWITCHI4sd)ya 85-12930
COl.. IF K=3 AND L GE 6 THEN GO TC ELEVN,s. B5-12940
ELSE GO TO. THIRTN,. 85-12950
C02.. GO TO ELEWN,. | B5-12960
€04+, GO TO THIRTN,. 85-12970
COT.. IF K=1L AND L LE 2 THEN GO TO THIRIN,. B5-12980
‘ ELSE GO TO TWELVE,. 85-12990
COB.. IF K=1 THEN GO TO TWELVE,. 85-~13000
ELSE GO TO THIRTN,. 85-13010
ELEVN.. CTRI11,M)=CTRILL,MI¢L,. BS5-13020
sEfA=PA(ch(;1.M)>.. 85-13030
GO TO DL,. 85-13040
TWELVE.. CTR{12,M)=CTR(12,MI+1,. B5-13050
BETA=PB(CTRI12,M)) . B5-13060
GO TO Di,. ‘  85-13070
THIRTN+. BETA=0,. 85-13080
Dle« GO TO SWITCHI5,J),. ' 85-13130
DOl.. DO N=1 TO 4se SOIL{5,NI=0ys END,. BS-13140
60 TO CALy. 85-13150
D03.. IF K=} AND L LT 6 THEN 85-13160 .
DO N=1 TO 4y. SOTL(5,N)=0y. ENDj.’ 85-13161
ELSE. If K=3 AND L GT 10 THEN 85-13170
PO N=1 TO 4. SOFL15,N)=0,. END,. 85-13171
ELSE DO N=1 TO 4,. SOILIS,N)=SOIL{6,N),e ENDy. GO TO CAL,. BS-13180
DO7.. IF K=3 THEN DO N=1 TO 4,. SOTLLS yN)=SOI L{74N) y» END,. 85-13190
ELSE DO N=1 TO 4,. SOIL(5,N)=0,. END,. 6O TO CAL,. 85-13200
DOB.. IF K=1 AND L LE 9 THEN B5-13210
‘DO N=1 TO 4y SGH.‘!S.‘N) =SGIL(7,N) s» END,. B5-13211
ELSE DU N=1 TO 4y SOIL{5,N}=0s. END,. GO JO CAL,. A5-13220



ENDs o B5-13240

ELSE DOss /% H{M) NE 1 #/ 85-13250

B GO TO SWITCH{6sJ) s : 35-13300

E01.. £0 YO NINETN,. 85-13310

] E0Z.. IF K=1 THEN GO Td‘NINEINJ. B5-13320

ELSE GO TO SEVNTN,. B5-13330

E03.. GO TO SEVNTN,. v B5-13340

£07.. IF K=1 THEN GO TGO SEVNTN,. 85-13350

S ELSE GO TO EIGHTNs. 85-13360

__EO0B.. GO TO EIGHTN,. B5-13370

SEVNTN.. CTRUL,MISCTR{1,M141,. WW=CTR(L,M)/12,. BS-13380
L CTRI4sMI=14WHs 85-13390 -

IF CTR{4,M} GT 10 THEN CTR{4,M) =10, 85-13400

. A=XABCTL,CTRI4sM}1ys BS-13410

60 TO POP,. .85-13420

ELGHIN.. CTR(2,M)=CTR{2,M)+1ys WW=CTR(24M) /114, 85-13430

 CTRIS,M)=1+WN,e B5-13440

1F CTR{5,M) GT 10 THEN CTR{5,M] =10, 85-13450

A=XABCU25CTR{5,M)},. 8513460

GO TO POP.. B5-13470

NINETN.. CTRU{3,M}=CTR{3,M)+L,. WW=CTR(3,M}/10,. B5-13480

CIR{6,MI=1+4Ws. . B5-13490

IF CTR(6,M) GT 10 THEN CTR(6,M) =10,. 85-13500

B A= XABC{3,CTR(6,M)1,. 85-13510

POP.. E=MHEVPILI),. B5-13530

D=SOIL{34M),. B5-13540

MAX=YEya 85-13550

G=MAX, » 8513560

EFF=0.7y. B5-13570

ALPHA=1.000, . B5-13580

BETA=D,. v B5~13590

DO N=1 T3 4s. SOIL(5,N)=0pe ENDye B85-13600

__ENDy . ' B5-13620

CAL..  D=D+RAINIL)-E,. 85-13630

IF D GT MAX THEN 0D,. 85-13640

] F=D-MAX,. 85-13650
EIR{ Ly My L )=RAIN{LI~F,. B5-13660
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EIR{ 29 MeLI=0Cy. . % - B5-13670

D=MAX,. B5-13680

G0 TO WATER,. 85-13690

ENDoye B5-13700

ELSE IF D GT O AND D LE MAX THEN 00y B5-13710

E!R(i,M,Li=aA1N(L),. ' 85~13720

EIR(2,MyL)=Cy. B5-13730

© GO TO WATER,. B5-13740

) ENDy o B5-13750

E€LSE IF D LE O THEN DG,. 85-13760

ETR{1yM;LI=RAINIL) . R5-13770

] EIR(2,M,L)=(=D)+G,. B5-13780

G0 TO WATER,. B5-13790

ENDy . 85-13800

WATER. o INTERL=EIR[2,MyL)/EFFys INTER2=ALPHA*SOIL(44M) . B5-13810
QPS{ 1y M)=INTERLXINTFR2%10,. B5-13811

QP S{3,M) =BETA%SOIL (4,M) ¥16,. B5-13820

‘QPS{2,M)=SOILIS,MTRSOIL149M) %00k 4o 85-13830

1F H(M)=1 AND D GE O THEN SOIL{2,M =Dse 85-13840

IF H{M}=1 AND D LT O THEN SCIt(2,M)=0,. 85-13841

. IF H{M) NE 1 AND D GT O THEN SQIL{3,Mi=D,. 85-13850
IF H{M) NE 1 AND D LE O THEN SOIL(3,M) <G, B5-13851

ENDy. /% END LOOP M %/ ' B5-13860

 X=04. ¥Y=0y. 1=0,. B5-13870

DO N=1 TO 4y  X=X+QPS{1sN}s. 85-13880
Y=yY+QPS{3,N),. B5-13881

- 2=2+QPS124N) 4o END,. 85-13890
 PUPLAND=PUPLAND+QPS{144},. 85-13891

GN TN SWITCH{Z:4),. B5-13940

SOl.. GO TO S01,. B5-13950

B S07.. IF K=3 THEN GO TO 502,. B5-13960
ELSE GD TO SQl,. B5-13970

S08.., 60 TO SQ24. A5-13980

$10.. IF K=3 THEN GO TD $SQl,. B5-13990

ELSE GN TO 5Q2,. __B5-14000

B SQle. SQ={X+Y+23/0.75,. GO TO JuP,. B5-14010
$QZ.e SQ={X+Y+Z+SUPQ)/0.75,. 85-14020




JUPse ARGS=Se. B85-14030

CALL LOGKUP>(CAP, RAR, ARGS,; WSAles B5-14031

LOOKYP,. PROCEDURE {XsYsAsB)y. 85-14040

DECLARE - Ix(19),Y(19)) FIXED {10,2}), B5-14050

1 FIXED{(2), - 85-14051
_ A FIXED 18], : B5-14060
B FIXED (10,2),. 85-14061

{F ALT X(1) OR A GT X{19) THEN DO,.  B5-14070

PUT FILE (CUP) EDIT { *WRONG DATA FOR LOOKUP') {SKIPI3)+A) s« B5-14090

STOPsa ENDy. . 85-14100
ELSE DO,. 85-14110

D0 I=1 T0 19,4, . B5-14120

IF A=XI1) THEN D0,. B=Y{I),. _' B5-14130

RETURN+. END,o . 'A B5-14140

END s v | v  B5~14150

DO 1=1 TO 185, ___ B5-14160

IF A GT X{I) AND A LT X{I¥1) THENBS5-14170

DOs. INTER3={A=X{1)) /{X(I+13-X41)) s - B5-14180
INTER4=INTERI®{Y(TI+1)-Y(1))so 85-14190

B=Y{ 1) +INTER4,. 85-14191

' RETURN+. ENDy. _ B5-14200

ENDy o - 85-14210

ENDy. - . ' B5-14220

END L DOKUP,. » B5-14230

WSAA=WSA/100,. B5~14240
LNRI1,L)=6%EVP{ L)% WSAA 4o 85-14241
LNR{2,L)=INF(L)#864C0~LNRIL,L) 4a B5-14250
 LNR{3,L}=SQ+DOMIND,. 85-14260
DELTS=LNR(2,L)~LNRI3 1L} 5e N 85-14270

| S=SDELTS,. - B5-14280 -

I£ 5 GT MAXS THEN D0,. - 85-14290
LSPIL=5-MAXSse - . B5-14291

LDEF=0y% : B B5-14292

S=MAXSy . , B5-14293

__ENDs. ' B5-14294

ELSE IF $ LE MAXS AND S GE MINS THEN DO,.. B5-14295

B ALSPIL=0, . ' __ B5-14296



LDEF=0,. B5-14297

END, » 85-14298

ELSE DOys 85-14299

LSPIL=0,y. 85-14300

LDEF=MINS-Sy. '85-14301

- " S=MINS4. B5-1430T

ENDy « 85-14302
SPIL=SPIL+LSPIL, . B5-14303
DEF=DE F+L DEF . _B5-14304
PDI=PD I+DOMIND,. PSQ=PSQ+5Qy - 85-14310
PRATIN=PRAIN#RAIN(L),. 85-14320
PNETINF=PNETINF+LNRI2,L),. B5-14321

PEVP=PEVP+EVP(L ). B5-14322

P INF=PINF+INF(L)*86400,. - B5—14330
PLOSSEV=PLOSSEV+LNRIL,L),. B5-14331

PERI=PER14EIR{ Ly14L),. B5-14332
PER2=PER2+EAR(142011,e 85-14333
PER3=PER3+EIR(143,L) ye 85—1#‘334

PER4=P ER4+EIR{ 1s4sL)ya B5-14335

DAY.s . B5-14336

END,. /% END L00P L #/ B5-14340
YRAIN=YRAIN+PRAIN, » B5-14350
YERL=YER1+PER1,. YER2=yERz;PER2.. B5-14410

YER3I=YER 3+PER3,. YER4=YER4+PER4;. B5-14420
YUPLAND=YUPL AND +PUPLAND,. B5-14421
YSQ=YSQ+PS2 s, 85-14430
YDI=YDI+PDI,. B5—14440
PRELES=PSQ+PDI,. 85-14450
YRELES=YREL ES+PRELES, . B5~14460

Y INF=Y INF ¢P INF, . 85-14470

) YLOSSEV=YLOSSEV+PLOSSEV,. B5-14480
YNET INF=YNETINF #PNETINF . B5-14490
YSPIL=YSPIL+SPIL,. B5-14491
YOEF=Y DEF +DEF, . B5-14492
GO TO SWITCHI 8yd),. 85-14520

Mls. MN=9JAN',., GD TO EkTy- B5-14521

M2.. MN='FEB',. GO TO ERT,. B5-14530




M3es MN='MAR'y. GN TO ERT,.

— 85-14540
M4.. MN='APR',, GO TD ERT,. B5-14550

M5.. MN=tMAY',. GO TD ERT,. B5-14560

M6.. MN='JUN',. GN T0 ERT,. B5-14570

M7.. MN='JUL',. GO TO ERT,. B5-14580

M8.. MN=YAUGY,. GO TD ERT,. 85-14590

M9,. MN=!SEP',. G0 TO ERT,. 85-14600

MA.. MN='OCT’,. GO TD ERT,. 85-14610

MB.. MN='NOV',. GO TO ERT,. B5-14620

MC.. MN='DECY,. R5-14630

ERT,. PUT FILE {CUP) EDIT (MN,K,PRAIN,PER1,PER2,PER3, B5-14650
- PER4, PPSQ, PPDI+PPRELES,PPINF,PPLOSSEV,PPNETINF,  B5-14660
. ss,s§ggp,nuEF)réglfll).xtly,Axaj.x(1;.F(13,x(1), A5-14670
FUSy LY XIL)sFU5, 1), X{1) pF{5e1) 4 X{1) 4F(541)4,X{1}s BR5-14680
FUSs10aX{1) s ACL0) 9 XU1D 5ALT),X41) yALL0) 4 X11) 4 A{LO), B5~14690

TXULb s ALT) o XE LY ALLL) s XE1T 4AL10) 4X(1),A(010), 85-14700

C X11)5A19)),. B5-14701

PUT FILE {LUP) EDIT l'(IRA..'yPPQPLAND,')')(SKIP(I). B5~14708
 X(34)5 A XI1IsALT) A, . B5-14709

- N={J-10%3+Ky . B5-14710
SARY{I,N}=S,. B5-14790

CDFl1s IsN)=PINF,. B5-14800
CDF(2,1,N)=PD1,y. B5~14810

CCOF{3y I4N1=P SQy. R5-14820

_CDF{4s I,N}=PEVP*10,. B5-14821

L END,. /% END LOOP K %/ 35-14830
ENDy . /% END LOBP J %/ 85-14840

PUT FILE #CUP) EDIT ((130)°~*3{SKIPIL),X(1)4A) e B5-14850
, WPJT_EJLE {CUP)EDITIYYRAIN,YYER2,YYER&,YYDI, ‘55—14860
YYINEy YYNETINE, YSSPIL I (SKIPUL) s X{5) s A, X{5V4AsX15),8,  R5-14870
X(0) 9Ay XTIV, A XIT g A X{9) yA) 4u B5-14880
_PUT_FILE (CUPIEDIT(YYERL,YYER3,YVSQ,YYRELES, 85-14890
YYLUSSEVsYODEF)ISKIPL 1) 9 XL 11) Ay XIS sA9X{4)yAsX{5) A, B5-149500
209,29 X{31)9A) . B85-14910
_TSPIL=ISPIL+YSPIL,. BS-14911
TDEF= [ DEF +YDEF, . B5-14912
_ PUT FILE (CUP) EDIT ('{IR4..%,YYUPLAND,?)") [ SKIPI1), B5-14913




X(30).A,X(l).AllO),A31.

B5-14914

END, - /% END LOOP .1 #/ B5-14920

PUT FILE (CUP) EDIT ('RESULT OF RESERVOIR OPERATION®, 85-14921

*(NO OPERATION CURVE)}"I({PAGE,LINE{S5) yX{4%4) ¢AsX{1)sAds. B5-14922

PUT FILE (CUP) EDIT {(52)'=*}{SKIP{1),X(44)sA),. B5-14923

PUT FILE (CUP) EDIT ["TOTAL SPILLAGE u.®yTTSPIL,'CUB. M.'B5-14924

 IUSKIP(2)5X144)9AsXIB)sAsXI3),A) . B5-14925

PUT FILE {CUP) EDIT { *TOTAL DEFICIENCY ..',TTDEF, 85-14926

1CUB. Mat VUSKIP{2) s X{44) dAy XIB) 4A XU 3) 4A) 40 R5—-14927

ORDER.. L0 N=1 TO 36,. B5-14930

D0 f=1 TO ZA,. B5-14940

XY(1)=SARY (T oN) . B5—-14950

INTERS=1/ZA, . B5-14980

XX{1)=INTERS#10Cs. A5-14981

END, « 85-14990

I1=1A-1,. B85-15000

KARA.. NS=0y. 85-15010

DD =1 TO 2Z,. ' 85-15020

. [F XY(I) GE XY{I+1) THEN NS=NS+1,. B5-15030Q
ELSE DOy. B5-15060

'r=xv(la,._ X 85-15050

XYUI3=XY(I+1),. 85-15060

XY{I+1)=T,. B5-15070

ENDy . 85-15080

___END,. 85—15090

LF NS=ZZ THEN GO TO CRAY,. 85~15100

ELSE GO TO KARAy. B5-15110

CRAY.. AALL NI=XY(1),. 85-15120

AAL2,N)=XY{ZA),. 85-15130

IF XY{ZA)=9999 OR XY(ZA)=MINS THEN GO ID B5-15140

PAPER,. ELSE GO TO CLEAR,.. 85-15150

“PAPER.. DD J=1 TO (ZA~1),. A5-15170

W=ZA=J,a B5-15180

IF_XY{W)=MINS THEN GO TO B5-15190

TH;CK..-‘ 85-15200

ELSE AAL2,N)=XY{W),. #5-15210

GO TO CLEAR,. 85-15220
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THICKe» 4o END,. 85-15230

IF_XYU1)=MINS THEN DO,. B5-15240
AA(1,N}=0,. : BS~15250

o AAL2,N)=0ss ENDyo - B5-15260
) CLEAR.. DO J=25 7O 75  BY 25,. B5-15270
IF J=25  THEN K=3,. 85-15280

IF J=50  THEN K=by. 85-15290

IF J=75 _ THEN K=5,. B5-15300

ARGJ=J.. B5-15301

CALL LOOKUP {XXyXY4ARGJ,ARGAA)ys B5-15310

e AA(XKsNI=ARGAA,. BS5-15311
ENDy. : 85-15320
END,. /% END LODP. N */ : 85-15330

_PYT FILE {CuP) EDIT ('DPERATION CURVES FOR HOULUNG RESERVOIR')B5-15340

[{PAGE, X{45), A)y s . A5-15350

PUT FILE (CUP) EDIT ({38)'="){SKIP{1),X{45),A),. B5-15360

PUT FILE (CUP) EDIT C*N*,*CURVE 1%',*CURVE Ziy'CURVE 3¢, B5-15370

1CJRVE 4 "CURVE 5','CURVE 6')(SKIP{2),X120),A4X(6)4B85-15380

AyX(BIeAyXIBIyAXUB) 1A X{8B) 1A X(B)eA)ye » 85-15390,

PUT FilLk (CUP) EDIV (l93)'—')(gK]P!l).X(ZO),h),. . B5-15400
DO N=1 Tb 36y, . B5-15410
___PUT FILE (CUP) EDIY IN,AAA(lyN),AAA(Z.N),AAAIB.N), _ B5-15420

AAA L4 N), AAAT SN JAAAT 6N ) {SKIP (1) 4 X{20) ,F12) » 85-15430

6 (X{5),A)),. B5-15440

END» o ' B5-15450

~ _YYSUD=Q,. YYDT=0,. V v B5-15460
CURVE.s DO K=i TO 6, . o B5<15470
_ ANNEE.. D0 1=1 TO ZA,. A5-15480
YCC=04y. YCR=0Qy. YCF=0,4. YCD=0,. B85-15490

YSPIL=0,y. YU=0s. YDEF=0,, YDT=0,. B5-15500

PUT FILE {CUP) EDIT (*HOULUNG RESERVOIR- OPERATION STUDY', B5-15510

BASED ON NPERATION CURVE *.KY B5-15520

(PAGE, X{45), Ay A, F(1)}ya, B85—15530

PUT FILE (CUP) EDIT [ 'YEAR?! ,*PT?, *IRRIGATION® » B5—-15540

*DOMESTIC &', 'REQUIRED', *NET?, "OPERATION®, B5-15550

ISTORAGE? y " SPTLLAGE® y "AMOUNT OF?' IDEFJCIENCY?, DT} B85-15560

(SKIPL{23, XU, A, X{1), Ay, X(1), A, . "BS5-15570
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XES)s Ae XU209 A9 X1 06)4AsXI11) 4A,X(2)+A+X(5)+A,B5-15580

X{6)3A9sXI5)5A¢X(2) 44 )9, A5-15590 '

PUT FILE {CUP) EDIT { "REQUIREMENT®, *INDUSTRY',B85-15600

*RESERVOIR !, '"RESERVOIR?, *"CURVE ', 'UTILIZED' ) B5-15610

ASKIP L1 e XU) A X{4) A, X14) 9A9XI5) A, : B5-15620

X{5) sA9X{32)9A)ya B5-15630

PUT FILE {CUP) EDIY ('REQUIREMENT, 'RELEASE', B5-15640

CINFLOW® PINFLOW' ) ISKIP (1) 4 X{24) 4 Ay B85-15650

XEL) 9 Ap XL T7) 4Ag XU45)4A)y0 35-15660

CPUT FILE (CUP) EDIT {*{CUB«Ma)*y'{CUBeM.)"', . B5-15670.

TLCUB.M.) 'y (CUB ML)y 1 {CUB. M.} *y* (CUB. M. )T, ; B5-15680

P 4LUBaMa) T {CUBML ), (CUB. ML TIISKIPIL) B5-15690

. X{L10) JA X1 86) sA9X{4) 9A e X1 6) 9AsX{6) s AyX{3), B5~-15700"

AyX(5) A sXIS)sA,XI6) 440 ,. : B5-15710
PUT_FILE (CUP) EDIT ((131)'-*){SKIP{1),X{1)4Al,.  BS-15720
If I=1 THEN DO,. _ B5-15740
S=MAXS,. 85-15750
18=19,. o  B5-15760

END; » _ B5-15770
 ELSE IB=1,. R5-15780
DIS.. DO N=IB TO 36,. B5-15790

' IF_AA(K,N)=0 THEN DOs. » . B5-15800
IF N LE 36 THEN P=N+l,. 85-15810

IF_N=36 THEN P=N-1,. | 85-15820
AA{KsNI=AALXsP) ye . ' B5—15830

END, .  B5-15840

IF S GE AA{K,N) THEN ' 85-15850
THETA=1,0y. ' 85-15860

ELSE THETA=0.7y. ) : 85-15870

CR=THETA*CDF({3,1,N)+CDF{2,1 4N} ,.B5-15880

ARGS=S5y. - : B5-15881

CALL LODKUP{CAP+RARyARGSsWSA)y.  B5-15882

WSAA=WSA/100,. . B5-15883
T=CDF1441sN)ye ’ 85-15884
PEVP=T/10,. ] . 85-15885

LOSSPEV=64PEVP *WSAA,. _ B} . B5-15886

DELTS=CDFI 1, yN)-LOSSPEV=CRy. B5-15890
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S=S#+DELTS,y.

B5-15900

IF S GT MAXS THEN DOs. B5-15910
SPIL=5-MAXS,. 85-15920
DEF=0,. 85-15930
DT=0y. B5—15940
U=COF{1,14N)=SPILya 85-15950

© S=MA XSy B5-15960
END,. 85-15970

ELSE IF.S.LE'MAXS AND S GE MINS85-15980

THEN DO,. 85-15990
SPIL=0,. R5-16000

DEF=0,. B5-16010

U=CDF{1,1,N),. 8516020

DT=0,. 85-16030

END,. B5-16040

ELSE DO+« B5-16050

DEF=MINS—S,. B5-16060

DT=1,. B5-16070

SPIL=0,. B5-16080

U=CDFU1,1sN) 4 BS~16090

S=MINS,. B5-16100

ERD,. 85-16110

YR=1+1950, . 85-16111
PUT FILE(CUPIEDIT{YR,N,CCOF(3,1,N), 85-16120
CCOF(2, I, N)sCCR,CCDF{1,1,N) ,AAALK,N) ,SS, 85-16130
SSPIL,UUyDDEF,DT) (SKIPI1),X{1)sFl4), B5-16140

XUL) FU2), X120 3AoXU1) sAoXU5) s AsX {40 Ay A5-16150
X{4) o Ay X{1) oAy X{3) 4AsXU4) yA ,X(4) A, B85-16160
XE30.E01)),. B5-16170
YCR=YCR+CR, . 85-16180

Yo F=YCF+COF(3,1,N),. 85~16190
Y2D=YCD+CDF(2+14N) s 85-16200
YCC=YCC4CDF (1,1 4N) ,o B5-16210

YSP IL=YSPIL+SPIL,. B5-16220
YU=YUsU,. 85-16230
YDEF=YDEF +DEF 4. 85-16240
YDT=YDT#DT,. B5-16250
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ENDya /% END LOOP N {CURVE} */ 85-16260

PUT FILE (CUP) EDIT ((131)°—*){SKIP(L1},.Xx{1}, B5-16270

Als. B5-16280

PYT FILE (CUP) EDIT (YCCF,YCCD,YCCR,YCLCy 85-16290

YSSPIL,YUU,VODEF,¥YDT) (SKIP{1} X{7),A,X(1)y, B5-16300

Ay XU2) s A9 XUL) Ao XU25) 9AsXT1) 9A9ApX (21, B5-16310

Fi2}),. . B5-16320

YYSUD{ 1o K)=YYSUD( L,K)+YSPIL,e . B5-16330
YYSUD(2,K)=YYSUD{ 2,K)+ YU,y ' B5-16340
YYSUD(3,K)=YYSUD(3,K) +YDEF,. v R5-16350
 YYDT(K)=YYDT{K)+YDT,. B5~16360
 END.. /% END LOOP I {CURVE) ¥/ 85-16370
END; . ‘ . /% END LOOP K {CURVE) %/ B5-16380

SELECI.. PJT FILE (CUP) EDIT {*RESULT OF RESERVCIR DPERATION? y85-16660

* BASED ON SIX OPERATION CURVES'}(PAGE,X{42)+A3A),s B5-16670

PUT FILE {CuP) EDIT ('DPERATION','TNTAL',*TOTAL',*TOTAL',B5-16680

ATOTALY JESKIPIL) yXT20) sAp X{9) oA X{16) oA XL18Y sA9X1{14) 1A) . B5-16690

. PUT FILE (CuP) EDIT ("CURVE?,*SPILLAGE *,*UTILIZED?, - B5-16700

SDEFICTENCY?, "TIME OF *JUSKIPUL) o X{23) ,A,X{10) yAsX{13), B5-16710

As X i5) 9 A9 X{9)y Adye . . B5-16720

PUT FIiLk [CUP) EDIT {"INFLOW!,'DEF.*){SKIP{1),X{59),A, B5-16730

X{36)vA)y. B5-16740

PUT FILE 1CUP) EDIT {'CUB.M.',"0ORDER', 'CUB.M.*, *ORDER', 35—16750

PLUB.M oYy YORDERY y * TIMES ', *ORDER* Y {SKIP{1)+4X{35),4A, B5-16760

X{adloApXUB)gAg X140 A XTEY yA X1 4) A9 XI6) sAX12)4A),. B5-16770

PUT FILE (CUP) EDIT ((94)°=")(SKIP(1)4X{20),A)ss . . B5-16780
DO k=1 TO 6,. B . 85-16790

_ PUI FILE(CUP) EOTTUK  YYSSUD(LyK) #%L 7,1 0y . ' B5-16800
L YYSSUD(2,K) 22( %, 1) 1,  B5-16810

. YYSSUD(3,K) 401,001, _  B5-16820

- YYDT(K) o 2(1,*) ") {SKIP(L),X (251, B5-16830
CFULY,XU4) A0 XU1) A, X(L0,A, B5-16840

X020 AeXUL) pAGX(1) 4A, B5-16850

) X12) sA s X{1) 42 X114 A, B5-16860
L XUT)2F(4)5X03) A XI1) 4 A) pa R5-16870
ENDsa B5-16880

Jl3ee ye . . B5-16881

END HOULUNG. — 83 — B5-16890
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