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2.4.2,

Low-water Discharge

(1)

(2).

General

In calculating Lhe maximum and firm outputs and the annual

:energy genevation for the project, the study of river dis-

charge ag well as available head which is determined by
topographical conditions, one of the most important factors.
To determine the riverflow at a certain catchment area, the
following two methods are available : (1) using a record of
discharges measured at that basin or within the same water-
ahed; and (2) computiag'the discharge at the catchment basin

involved from a record_of precipitation'measured at the

: watershed or observed at an adjacent gauging station. In

case data in a record of measured discharges, if available,

- covers only a short period of time or the accuracy is pro-

blematic, runoff analysis is-also performed to assure the
reliability. Depending on the type of power plant (reservoir,
pondage,_run~of~river),;the kind of availlable hydrological

materials, the interval of observation, etc., used discharges

tmay be monthly average, 10-day average, S5-day, 24-hour, and

so forth, 'For-the case that annual regulation of the river
discharge can be done in a large scale reservoir, monthly average
or 16- day average discharge is applied As for the Diduyon Dam—
site, low—water discharge should also be included in the study.
Although the pro;ect is of reservoir type, the importance of
low-water. discharge cannot be neglected because it has the
nature to govern the output and other characteristics of a

power plant as well as the size of the reservoir, and also
because there is no sufficient record of measured discharges

in the vicinity of the watershed involved.
Rainfail
There was no observation record of rainfalls in the watershed

of the;reservoir until the strat of the current feasibility

study,’
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(3)

According to the reeords taken at the meteorological stations

' around the watershed (most of them are at low altitude and 20 to 80

km apart from the damsite), the average annual rainfall varies from

600 mm to 2:800=mm, with a noticeably large record of 5,400 mm,

There is no clear distinction of wet_and dry seasons in the water-
shed'df thezbiduyon Reserfoir,'and even in'a-day when it is fine in the
lowland eiclnity there is sometimee'coneiderable rainfall in the

form of mist or showers in the highland watershed area. This will be

explained by the topographic characteristics of the region, and most

'of the rainfall is caused by typhoone and tropical atmospherlc pres-
‘sures. ~The season of_typhoons is from,July to November, and heavy

“rainfall accompanied by thunder occurs in the same. peribd of the year.

Actual observation of maximum- daily rainfall has just been commenced

" at the site. As stated above, the maximum daily prec1pitat10n ever

recorded is l 216 mm gauged in 1967 in Bagu10 located 100 km west of

the Reservoir watershed This record is helpful material to be in-

.eorporated in de51gn computations on the Progect Site. Fig. 2-4-8

 shows the pattern of rainfall intensity of Baguio storms. In the

course of this feasibllity study, several prec1pitat10n gauge stations
were set up in the direct watershed of the Progect Slte (see Fig.

2— 4 12 and Table 2 4-6), Actual obgervations at the site will be. useful
to clar1fy the pattern and magnltude of prec1pitation in that region.
Annual rainfall depth at Kamamasi in 1979, for example, is 3,256 mm

as shown in Fig.2-4~13. The daily rainfalls are listed in

Table 2-4-7 1) - (10) with illustrations in Fig. - ~14, wh1le.

. the monthly ‘rainfalls aré shown in Table 2-4% 8. .. A eomparative

chart of monthly preeipltation for 1979 is presented in Fig.2-4-15,

A maximum daily rainfall of 538 mm was observed at Gayan (Alayan),

.and a maximum monthly precipltatlon of 1,426 mm was recorded at

Kasibu (October, 1978)

Rlverflow.

-Until the start of this feasihility study, there was no riverflow

observation record of the Diduyon River, except the measurement at

the Aglipay Gauging Station in the watershed of the'Addalam River
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(4)

1

oﬁ the lower reachés of the. Didu&on RiQef. Then, it was concluded
that Lhis survey should include . actual observation of riverflow in
the watershedof theproposeddamsite. ‘After consultation between .
JICA and NAPOCOR, it was agreed upon that NAPOCOR would assume_'
charge of'setting'up’gauging stations and prbéessihg:gollected-data.
The locations of the.stfeam'gaﬁging'stations are showﬁ‘in‘Fig.Z-AHIZ.
Figs.2~4-16 .. and 2-4-17, énd Table 2-4-9: show the stage discharge .
curVe, measufed river stage, and a table of sectional discharges,

reépectively._
EvaﬁotranspiratiOn

Method of calculating evapotranspiration

On the pfoposed damsite, no. data ié'available'fof“usé'iﬁ'the ana-
lysis of low-water runoff (Calculation.of_daily.discharge). The
amount 0f.evapotranspifation at the watershed 6f a natural river
depends on a combination ofIVarious factors inherent to that basin,
including earth covering,'surface snil, topogrépﬁicaj_and geological
features, and meteorologicalzCdnditions such as insolation, temper-

ature, humidlty and. w1nd velocit} Condensation must also be taken into

'con31deration Accordingly, it 1s not easy to accurately determine

the amount: of evapotranspiratlon However, since the estimate of this
amount is yet indispensable in.the study of reservoir design, the

following method, which seems practically approprlate, was employed

for calculation.

The method of calculation is based on Thornthwaite's formula.

-
]

- ‘ N a
5 = 0.5330,(10t§/3)
a = 0,0000006781° - J0.00007713% + 0.01792J + 0.49236
. iz .
1.
3= (ui/sytt
i1

Where, Ep :'Monthly average evapotranspiration (mm/day)
Daylight hours {12 hrs/day)

B Average monthly temperature for’ i month (°c)

o
ie O
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11} Dailight hours
At and avound the latitude of 16° for the'Diduyon reglon, the following

:correction numbers are adopted for daylight hours Dg (12 hrs/day)

Month .e_{_Jae. __Feb; Har. Apr.. May = June
Do {  0.94 0.965. 0. 998 _1.035 1.065 1.077
Month Jul. Kug. éep. Oct.  Nov. 'ﬁec.: ‘
bo | 1.075 1.05 1.01 0.98 0.95 0,93

i1i) iempereture _

" There was no recofd of temperature measurement for the_Diduyon
region until the start of this sutﬁey; Since observation has just
been commenced during'the'feasibility study, data collected so far
is not sufficieﬁt. Aeeording]y,_the temperatures for the watershed
of the Diduyon Reservoir are based on the. measurement of annual tem-
_peratures at Magat (EL 250 m), 60 km north of Lhe proposed site. With
possible temperature drops ‘due to the difference in the altitudes

" of hoth places taken into consideration, the following values are em-~

ployed'for the Diduyon Damsite,

Mdnth _ Jan. .. Feb. -~ Mar., - Apr. Mgy June
Magat | 21,3 21 22,3 26.2  27.3  27.3
Diduyon-|  17.8 17.5  18.8  22.7  23.8  23.8

Total Mean

Month 1 Jul. Aug. ~ Sep. Oct. Nov. Dee. _
Magat‘ 27 26,4 24.9 24,5  23.3 21.7 §293.2 [24.4
Diduyon | 23.5 22,9 - 21.4 21 19.8  18.2 {251.2 120.9

iv) Conclusion _
As a result of the study u31ng the above wvalues, evapotransplratlon.
is estimated at 964 mm “annually, with a monthly average of 80 3 mm,
The values 1n the table hereunder are evapotranspiration for each

month developed based on the measurements in the Magat region

Moﬁth ‘Jan. Feﬁ.'_ Mar. Apr.  May Jun..
Ev.Tr-n | 62.4  68.6  94.9 112.5 113.9  88.1 |Total |Mean

- e‘Mbntﬁ v Jul, Aug. Sep. Oct. f_ﬁoy. - Dec.
| Ev.Tr-n | 86.8. 76,3 .- 76.2 . 73.8  56.3 53.8 {963.6 | 80.3
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V)

As the evapotranspiration for the Diduyon Reservoir, a daily average.

"is obtained by 963.6 mm/365 day = 2,6 mm/day. From this value, a

daily evapotranspiration of 3 mm 1s estimated for a day without precipi-

tation, and this amount will be incorporated in the reservoir design.

Runoff anélysis

(l)_ Outline of the tank model method, _

The tank. model method is one of the teohniques for runoff
analysis, with which the runoff of a subject spot is calculated

from a known amount of precipifétion in the vicinity. This method
can be used for both -the computation of flood waveform for a short
period and long-term iownwater anaiysisr ‘In the tank model mérhod,
a river basin is substituted by several ‘model containers:to simulate

the runoff mechanism. Normally, the model consists of three to

four tanks vertically arrayed in series as illﬁstrated The opening

in the right side of each tank represents Lhe hole for runoff while
that in the bottom is for 1nf11trat10n. Raln water is poured into
the uppermost container of the tank model, and’ the second and lower
tanks receive the water from the upper tank through the infiltration
hole Part of the rain water escapes from each container through the

runoff hole in the side while the rest goes down to the lower tanks.

The river flow is the sum of discharge from rhe side hole of éach
container. Suppose the runoff qn (t) and the amount of infiltration

Pn (t), then

qn (t)
or, qn:(t)

0 hn (t) < hny

1

any (hn (£) - hnl) veeus hmy é{ﬁn‘(t) < hng,
ang (hn () —-hnz) + ong (hn (t) - hny)

or, gn (t)

_ veees hng < hn (£) —mmemeee (1)
Pn (t) = Buo-hn (t) : e -—(11)
Pn (t) -~ qn (t) - Pn (1) = é%%~£33—. —————————— e (111)
where - mnj: Coefflclent of runoff hole (Unit: 1/day)_

.o Coeffic1ent of infiltration hole (Unit llday)
~hn(t) : Water depth of tank for t day (mm)
' hnj: Location of runoff hole {depth from the bottom, mm)
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J L
—-&—-—{ ___E):thlow _
- —fur-;{;tration .
'%%&_f{:
s [

Pn-1 (t)

) L M7  scmutw
. F_E ang _q_l.’.l-
i

_ Coefficienf fn

Coefficieut

Pn (t).

1Accofdingly,iwith the .above equations (1), (ii), and (iii) set up
: n o -
simultaneously for. each tank, ‘gqn(t) and sﬁcceSsively integrating,

we dbfain'a riverflow. . Though the creation of the tank model is
1ntended to find out some constants including o, B, and hl, the non-—
iinear nature-precludes simple‘detexminatlon of these values. TFor
this reason, it is nécessary to usé'the.méthod of trial and error in
order to approximate the runoff qc(t) calculated with actual rainfall

to the measured riverflow qo(t)
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(2) Conélusion

For the purpose of runoff analysis, a 3—stage, storagemtype

model was created, as illustrated below.

a3 0.02
_'Hli . Oz ulé i 0.13
tz s "07.01
. %31 ¢ 0.008
Hiy o — ayy :
B
By = 0.22°
H2l . : _ tg 82_ H 0.12
B
Hll M 20
Hi2 : 70
Hay @ 20
a3l

2 - 181



As the requirements to bé_ﬁet by a tank model for optimum
solution,_thé’rate of'discharge, calculated by means of the
above model from the pfecipitation recorded in_the.Kamamasi
region with the'rivéfflow'¢f 1979 ‘at Kamémasi-ﬁsed, must be
well reproduged'qn ﬁhe‘h?dfograph waveform for low water
period, and the méan value of the caicualted'dischafge during
theperiodof calculation (1979) must equal to that of the .

: measuled-dlscharges. Analytical study is conducted with: empha*
"sis placed on the above two conditions. - As for the rainfall,
examination was made for a_cofrelation_between'the gaﬁging
-statioﬁé_located in the watershed. Aswshwdn.in Table 2¥4~9 and
244—10,-thé values demonstrate a good correlation. _Accordiﬁgly,
‘together with the vate of riverflow, the rainfall measured at
Kamamasi will be adopted. As evident from the hydrograph by
calculation given in Fig.2-4~17, the waveforms are adeqﬁately
coincident.with each other. The daily correlation coefficient
between the calculated value and the measurement is 0.84, whlle
the mean values are 30.9 m /sec and 23,3 w /sec for the computed
and measured values,-reSpectlvely. The calculated rate of dis-
charge'30.9 m3[sec is nearly equal to the averape dishcarge of

30.84 m3/sec described later.
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‘Table 2-4-7(1) Daily Rainfall at Kasibu '

(Unft: mm)
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nf2)l at Kasibu

Table 2-4-7(2) Deily Rai
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Table 2-4-7(4) Dailly Rainfall at Xamamaszi

{Unit: ma)

Yoar 1979

NOV.

'DEC.

OCT.

SEPT.

JULY

FEB. MAR. APR.

JAN.

7.4
.0

5.0
83.4

ALG.

12.2

L 4

18.4
18.2
8.6
3.¢

3
34.0
15.2

00 O

- L] L] -
o oY e O
o~

71.6

110.6
B4.5
42.0
3.4

16.2
11.2
1.8
1 26.2

m o
B0 Y =
©y

7.2
16.%
9

2.6
i5.90
22.0
i64.0

1.2

2.0
8.6

o N

7.0
12.6

OO D g0

32.9

18

“13.0

OF OGS

.. £ ] L] L) . L] L]

NN WD M
o™

DO OmM™NOO
¥ % ¥ 8 8 & u

AN OO Wy
NV el e

©ee oneme
n Al AL L

NN O
1N
i O N

2.4
14.6

16.6

2.0
8.8

26.4

‘5.8

2.2.
24,6
26.0

21.4

~F
o

iz

12.2
41.0

2.0

7.6

e«
D P
L}

58.0

—4

1.0

2.0
3.6

2.6

11.2
23.2

o

12.0

~F

NAD VN O
- - * -
vl OO

v e

2.0

70.6

4.0

16.4
L 11.6

3.6
2.4

61.6

3.0
2L.8

VDO RFONONDOO

L] . 12 - . -+ - L] L

AN AT g
= ) o

"

8.2

13
14
15

"16
- 17

™ Lag B g 4
PO
| ] N

18

19

28
21

22
23

26.0G

7.0
15.6

21.6

18.0
42,4

1%.4

24
25
26
27
28

. 8.2

38.4

96.2

26.0

2.2 -
59.8

13.6

46.0

33.6

42.0

28.8

6.2

26,6
'15.0

1.4

9.0

29

55.8

4.6

30
31

12.6

307.3

871.2

83.4

283.6

25.8

45.8

. TOTAL

470.5

bhits 4

114.2 241.6 315.2

69.0

——
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Table 2-4-7(5) Daily Rainfall st Siguem

(Unit: =)

Year 1979,

JULY

DEC.

| SEPT,

AUG.

MAY

NOV

oCT.

FEB.

JAN.

DAT.

13.0

21.0

131.0 21.0 39.0 50.0
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20.0

14.0

[=R =0«
L

TOTAL

9.0  98.0 165.0  302.0  356.0. 144.0  373.6  206.0 292.8  157.0

13.0.
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Table 24 -7 (8) Daily Rainfall at A

(Unit: o)

Year 1979

DEC.

GCT

JUNE JOLY AUG.

JAN. FERB. HMAR.,

DAY

“HOV.

SEPT.,

25.8

2.2
27 .4

N-¢~n\atqoqeaﬁlc
.

$3.6
31.4
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5.8
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1.0
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i e
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< B
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3.2

&
2.6 22.6 12.4
14.% 2.2
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25.4

7.8
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¥ o ey

O WO g
*» a2 & a

q N
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D P N
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ON-&@
F-‘Qlﬁr-i

8.2

15.2

2.2

Q@N‘eN@
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& 60 v

(=]
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19,

23,

22,2

2.8

67.2

o

i

40.0

30.6
'16.0

2.2

1.8

o

11.2

2.4

.-

oy

39.2

15.8

10.2

QONALADODOOTO

17

i8
19

20
21
22
23
24

25
26

27N
28
29
30

31

1.0

42.0

5.0

D OO

16.0
.26.0

i8.8

OO ed
NN

4.0

354.6°  269.0 450.2  221.6

100.4

&7 .4 46.2  267.6  228.6  242.8

32.8

TOTAL .
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Table 2.4-7(10)Baily Rainfell at Biyoy

{Onic: wmm)

Yerr 1979
DAY

JUME JULY - AUG. ‘SEPT OCT. CNOV. DEC.

APR.

D

FEB.

JAR.
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L g

e
oA

[
~r
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‘2.0
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7.3
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TOTAL

12.5 227.8 114.1 258.0 33.9

152.1

5. 634.7

51

5.8

75.3
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Table 2-4-9

Tabulation of Daily Water Level and Discharge at Kamamasti
1979 o
Drainage area at gaging station 462 5q. Kms.
Day _Januar'y February March - April- May June July . _Augusé September October November December || Day
3 22.46 |1.00] 14.00 |0.72 11.28 |0.62] 13.16 [0.69 16.00 [0.79] 16.80 [0.82] 22.14 [0.99] 31.34 [1.26| 22.79 [1.01| 37.22 |1.42| 23.77 |1.04| 43.41 |1.581 1
2 || 21.82]0.98] 13.72 [0.71] 11.55 [0.63] 12.89 . |0.68.  14.84 [0.75| 19.61 [0.91] 20.55 [0.94 25.10 [1.08|] 33.51 |1.32] 67.65 |2.15] 24.10 |1.05| &&.20 [L.60|| 2
3| 21.50[0.97] 13.44 [0.700 11.55 [0.63] 12.62 [0.67 13.72 [0.71] 27.13 {1.14| 33.51 [1.32] 23.44 [1.03] 29.56|1.21| 73.15 |2.27| 26.11 J1.11] 4z.23 |1.55|| 3
4| 21181096 13.16 [0.69 8.52 [0.51] 12.62 |0.67 14.28[0.73] 28.51 |1.18] 37.22 [1.42| 34.24 |1,34] 24.76|1.07] 78.31 (2.38] 22.79 JI.01| 39.51 |L.48ll 4
s i 20.86 [0.95] 12.89 | 0.68 10.51 [0.59| 12.62 |[0.67 14.00 [0.72] 24,76 [L.G7] 28.51 |1.18 29.21 [1.20| 27.86 |1.16] 62.28 |2.03] 24.10 |1.05| 37.22 [1.%3]| 5
6 || 20.55 |0.94] 12.62 |[0.67 10.51 |0.59[ 12.62 [0.67 13.72 |0.71] 20.86 {0.95] 24.10 |1.05 25.43 |1.09] 26.11 |1.11] 50.71 |1.76] 33.1& |i.31| 35.72 |i.38]| 6
7|l 20.2300.93] 12.62 [0.67 10.25 [0.58[ 12.89 |0.68 13.44 [0.70{ 18.9% {0.89] 25,10 {1.08] 25.43 |1.09]  27.47|1.15]" 44.60 [1.61] 34.24 [1.34] 36.85 |1.41|| 7
8 19.92(0.92] 12.62 |0.67] 10,00 [0.57! 12,62 [0.67 13,16 [0.69] .23.11 {1.02; 35.72 |1.38] 23.44 |1.03] 23.44(1.03] 40.67 [1.51] 29.91T [1.22] 45.00 |1.62] 8
9|l _19.30 [0.90| 12.89 0.68 9.75 |0.56] 12.62 {0.67 12.89 [0.68] 36.85 {1.61] 28.51 11.18] 28.16 [1.171 24,4311.06] 37,98 |1, 44| 29.21 |1.20] 39.51 |1.48l! 9
10| 18.99 10.89| “12.62 [0.67] 9.50 |0.55| 12.35 0.66] 12.89 [0.68] 37.60 {1.43]| 24.10 [1.05] 29.21 [1.20{ 26.79[1.13] 35,72 [1.38] -27.13 |1.14| 38.36 |1.45]| 10
11 18,69 {0.88| 12.35 |0.66] 9,25 |0.54| 12.08 |0.65] 12.62 |0.67] 27.13 {1.14] 22.79 [1.01| 27.13 |1.14| 26.11|1.11| '34.98°[1.36] 27.47 1.15| 36.10 |1.39|| 11
12 || _18.38 [0.87] 12.08 [0.65| 9.25 [0.54| 12,08 |0.65 12.62 [0.67| 22.79 |1.01| 22,14 |0.99] 24.10 [1.05] 22.46|1.00] 38.74 |1.46] 26.79 1.13] 33.51 [1.32|| 12
13] 18,08 [0.86] 11.81 [0.64 9.00 {0.53] 11.81 |0.64 14,84 [0.75] 19.61 10.91| 21.82 |0.98 23.11 (1.02| 22.14]0.990 33.87 [1.33] 26.45 1.12] 33.14 11.31]} 13
14 || 17.78(0.85| 11.55 |0.63] 9.00 10.53| 11.81 l0.64 16.00 [0.79] 18.08 |0.86] 25.43 |1.09| 22.14 i0.99| 22.46 |1.00] 22.4641.00| 32.78 [1.30] 32.78 |1i.30l| 14
15 17.48 |0.84] 12.08 |0.65 8.76 [0.52| 12.08 [0.65 16.00 [0.79] 19.61 |0.91} 29.56 [1.21} 20.86 10.95| 25,43 [1.09] 26.79 |1.13] 38.36 (1.45| 32.05 |i.28]| 15
16 || 17.18 [0.83] .12.08 |0.65] 13.72 |0.71i 12.08 |0.65] 17.18 |0.83{ 17.78 10.85| 24.43 |1.06! 20.23 [0.93] 24.7611.07] 32.05 {1.28] 35.72 {138 31.34 [1.26]l 16
17 || 16,58 |0.81| 12.08 |0.65 13.72 |0.71] 14.56 . 0.74 14.8410.75| 18,08 |0.86] 21.18 10,96| 19.61 |0.91] 31,34 |1.26} 30.98 1.25| 33.87 |1.33] 30.62 |1.24)} 17
18 || 16.58 {0.81| 12.08 [0.65 13.44 |0.70] 14.28 10.73] 24.10 [1.05| 18.69 [0.86| 19.92 !0.92| 18.99 {0.89| 28.161{1.17| 29.56 [1.21| 32.05 {1.28] 29.21 [1.20]| 18
19 || 16.00|0.79] 12.08 [0.65] 13.16 |0.69] 13.72 |0.71] 23.44|1.03] 17.78 |0.85] 19.30 ]0.90] 18.69 |0.88] 30.27|1.23] 28.86 i1.19| 35.72 [1.38] 29.56 |1.21| 19
20 || 16.58 [0.81| 11.55 |0.63] 13.16 l0.69] 15.13 [0.76] 18.08 [0.86] 16.88 |0.82] 19.61 [0.91] 18.08 10.86] 33,51 |1.32] 28.16 [1.17] 37.60 [1.43]| 28.86 [1.19]| 20
21 || 16.00 |0.79] 11.28 |o.62] 13.44 [0.70] 30.27 {1.23] 16.00 [0.79] 16.29 |0.80| 25.77 |1.10] 17.78 {0.85| 28.51[1.18] 28.51 [1.18] 39.12 |1.47| 28.86 [1.19)] 21
22 |l 15.42 |0.77] 11.02-j0.61 13.72 {0.71} 21,50 {0.971 14.84 |0,75| 15.71 |0.78| 21.82 |0.98| 17.18 [0.83| '25.43[1.09| 28.16(1.17} 35.72 [1.38] 29.91 {1.22}] 22
23 {| 14.84 |0.75] 10.76 |0.60 13.72 |0.71] 33.87 |1.33] 14.000.72] 27.47 [1.15| 19.30 |0.90| 16.88 |0.82| 27.47|1.15] 27.47 |].15] 36.47 [1.40]| 30.98 |1,25] 23
24 || 14.56 10.74] 10.51 {0.59] 17.18 .|0.83| 22.46 |[1.00, 14,28 |0.73] 20,86 [0.95| 18.38 |0.87| 16.58 {0.81| 26.11 {1.11| 28,51 [1.18| 37.22 [1.42| 33.87 |1.33| 24
25\l 14.28 |0.73| 10.25 0.58 22.46 |1.00| 13.90 ,0.90 33.87 |1.33| 19.61 i0.91} 18.38 |0.87| 16.29 {0.80| 24.10)1.05| 28.16 |[1.17| 37.98 [1.44| 36.85 {1.41]| 25
26 || 14.00 [0-72{ 10.00 [0.57] 17.48 |0.84] 16.58 |[0.8I] 26.11 |1.11] 21,50 10.97] 31.69 |1.27{ 16.58 [0.81| 23.11 |1.02] 26.79 [L.13] 49.06 [1.72] 38.36 |1.45| 26
27 13.72°10.71] 110.00 [0.57| 15.42 |0.77| 15.42 [0.77] 20.86 (0.95 23.77 [1.041 45.80 [1.64] 21.82 0.98] 38.36[1.45] 26.11 {1.11| 47.83.[1.69| 39.89 [1.49] 27
28 || 13.16 [0.69! 10.060 [0.57 14.28 {0.73| 15.42 [0.77. 18,38 [0.87| 28.86 [1.19] 35,35 !11.37{ 18.38 [0.87] 32.7811.30[ 25.77 |1.10] 45.80 [1.64| 4l1.44 |1.53]| 28
29 13.16 |0.69] : 11.02 10.61} 29.21.]1,20 17.18.0.83| 26,11 [1.11] 27.47 |1,15| 17.18 10.83] 34.61 ]1.35] 25.77 |}.101 43.41 [1.58] 39.51 |1.48| 29
30 13.16 :|0.69 13.44 |0.70{ 18.38 |0.87 17.78 {0.85| 21,50 |0.97| 25.10 |1.08| 20.23 0.93| 36.10]1.39] 25.101.08] 43.01 [1.57| 734.61 {1.35]| 30
31 || 13,16 |0.69 13.16 [0.69] 16,00 10.79! - ' 25.77 |1.10| 18.99 [0.89| 24,10 {1.05 b 33016 .31l
Total || 535.60 334,14 381,20 | |473.65 517,96 | 672.41 800, 47 685. 83 829.90 1,129.19 1,016.93 ,106.6 -
Mean 17.28 | 11.93 12.30 15.79 16.71 22.41 25.82 22,12 27.66 36.43 33.90 35.70
{Max. 22.46 14.00 22,46 33.87 33.87 . 37.60 45. 80 34, 24 38.36 78.31 | 49,06 _45.00
Min. [[T13.36 '10.00 8.52 11. 81 12,62 15.71 18.38 16.29 22.14 22.46 - 22.79 28.86
REMARKS: Discharges based on rating curve, Total 8,483.88
. Q= 22,46330825 pl-440223614 Mean 23.44
Discharge measurements from May 1979 to January 1980 were used to develop the rating curve. Max, -78.31
; A : Min, 8.52
2190, 2-190
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2.4.3, Hydrological Basic Discharge to be Used in. the Hydroelectric

‘Power Project

" In the project for this-site, riﬁerflow is planned_to_beuannually
regulatedtnimeans of a 1arge—3cale:storage reservoir. 'Accordingly,
management bf'the reservoir will be considered on a monthly basis.
For'nore-reliable simulation of output and the annually possible
power generation, it is desirable to use data collected over a
period of time as long as:p0ssib1e. However, “for 1ack of data on
-precipitation in this stage, it is difficult to calculate from the

_amount of rainfall the rate of discharge for the site. involved. In
addition, data available from the gauging stations downstream on
this river is considered the minimum to serve the purpose of the
power project (records of riverflow actually observed for some _
tentyears) In view of the above situatlon, only the neasured dis-
charges will be incorporated in the design, without attempting a long-
_term synthesis of riverflow variables, As stated above, there was ..
no riverflow observation record of the Diduyon reservoir site itself

~ until this survey was started. Table 2-4-12 shows the name and location
.of riverflow gauging stations in the vicin1ty of the project site.

As shown in this table, the rate of discharge downstream on the Diduyon
River has been.observed at the Aglipay Gauging Station located 39 km
downstream from the proposed damsite. Adding to this, river discharge

' relevantgto the Diduyon River was measured at the Pangal Gauging .
Station located 17. 5 km downstream of the confluences of the Cagayan
River with the Diduyon (Addalam) River. The records ‘at both stations
are daily discharge medsurements taken at a fixed time every day, and
do not include any records on flood hydrograph Observations at
both stations are currently suspended The perlods of observation

at the stream gauging stations are asg follows

 Gauging Station_ ' Observation : - _ ‘Reeords
' ' Co * Commenced from Available for ;
~ T : ]
Aglipay : : June, 1964 % 10.5 years
. : i L _
Pangal _ January, 1960 i 12 years
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Since the records at both' gauging stations show a good correlation
~as shown below, it is relatively easy to estimate the dischargeq in
.the pericd of suspension at one gauglng station from the existing
records for the corresponding period taken at the other gauging

stations.
The correlation between the two stations is as follows:
1) Correlation coefficient by daily discharge:

£ = 0,56, and number of data n = 2,702,
Then, expresaed by the Barvais—Peatson linear equation,
y = 0. 08602x 22 39873 '
.-where, y = Discharge at Aglipay and x = Diseharge at Pangal.

i) Correlation coefficiént'by monthly discharge:.

- 0.895, and mumber of data n = 88.
Then, epressed*by tﬁe Barvais—Pearéon linear equation,
= 0,16544x < 0,19141. '

Thus, as values of fare 1arger than 0 5 in both cases, a good

eorrelation is proved to exist.

In the course of the feasibility study on the Diduyon, a river-
flow gauging station was installed at Kamamasi near the reservoir

- site, and thereby it has_become possible to obtain river discharge
' directly'at‘the prepdse&'damsite The name and location of the new

gauging station are shown in Table 2-4-6.

Name of gauging station  : Kamamasi Gauging Statlon
 Observation commenced from : June,.1979
‘Method of'observatien : 'Daily observation of water

stage and'periodic measurement
of river section and riverflow

veloc1ty :
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Data produced at these'thfee'gauging stations afe'grocessed through
the method shown in.Fig;2=4?19 to prepare records for the baat

16 years, Using_the records, it is poasible to rationally obtain
the inflow to the Diduyon.Reaervoir. ‘The discharges for the
Diduyon No, 3 Damsite are listed in Table 244—13 (1) ~ (16), and
the diacharge diagram is'given in.Fig.'2~5-20 (1) = (4); From the
tabulated'annual rivetflbw.for a ﬁeridd of 16 years, ﬁheﬁaverage
annual inflow to the reservoir is estimated at 30,8 m3/sec daily,
and the rates of maximum and minimum annual riverflows to the
average. are calculated'to be 69% and él%; respectively (see Fig.
2-4-21). The droughty years experienced in 1969 and 1963 will
inevitably have an influenée on the study of reservoir planning.
The types_Of river discharge at the Did#&oh_No. 3 Damsgite are shown
in Table 2«4-14, and the discharge dufa@ibn_curve for each year is
given in Fig. 2-4-22 (1) - (8). Fig.2-4-23 shows the years of the
" maximum and'minimum riverflows,.and;tﬁelﬁvethe river discharge,
The annual aVefage flow of 30.8.m3/sec corresponds to some one
billion'cuﬁic meteis per year, The droughty flow (discharge for
355 days) of 10.7 m /sec, as compared with the high water flow of
32.0 m3/séc, signifies the discharge characteristics of ‘this river.
To determine the basic discharge for power project at the No.“
Dsmsite, the average monthly riverflows. shown in Table 2-4-15 are
uged in the calculatipn ‘of reaervo;r management. The dlscharge

diagram and.the discharge mass curve are presented in Fig.2-4-34,
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Table 2-4-13 (1) DPaily Discharge st No.) Bamsite

(ﬂnit: cme)
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DAY
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SEPT.

AUG.

MAY
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DEC.

2.8
1.5
- 20.2

Je oY
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28.9"
27 .4

7
6
26
5

5.0

4.6
26.
764 27.

29.6 63.4 27.6

2.

2.

5.
30
27.1.

5
26.6

20.4
2.4
2.6
23.2
23.6
28.7
AT,
46.6
40.12

67.4
2.2
8.9
26

4

4
25.4

2.7
47.0

19.5
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23.4 - 48.8 30.3 34.1 27.0
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71.8
20.4
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21.9

43.1 27.4
26

39;9
- 35.8

18.2

37.5

37.9
'100.7
1233.6

22.7

18.5

.6

11

8
27.1
28.0
29.2

29,

28.7
36.5
38.8
40.7

221.1
91,2

9

1 27.4 .
26.0
24
L 25.4%
. 25.1
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22.1
21.5
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12.7
18.7
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26.0.

12516
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4.9
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12~
i3

i4.
15 .
L6

17
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i8.7 -20.9

18.7 .

24.9
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. 28.0
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35;1

18.%
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3.7 853.6 34.8
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- o

83
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22.1

604

3‘65“3

(]

'25.8

21.2°
20.6

18.1

18.7

21.8

21.5

25.0°
45.0
102.4

53.6

25

. 22.2 8.3 .
55.3 22.2

33.1

O OOV O
a L L] & L I -
.

8
]
b
. 36.8

18,2

21.13

36.7

27.

.20.8

- 28.3 32.2
3i.7

29.6
29.2
28.0

32.8
3.1
25.4

25.7
244
23.6
22.9

2L.9 "
2.3
22.0
21.2

52.3.
53.9

18.5
2% .4
28.6
21.3

20.9
19.9

21.9:

21.3

21.3
21.5

‘958 .
45.8

e @ |
¥ e e

-
[ N2 "2
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Daily Diacharge at Ko.3 Damsite

Table 2-4-13 (2)

(ﬁnit}'cﬁs)

Year 1961

OCT.

APR..

DEC. -

NOV.

- Jure JULY AUG,

18.5

‘MAY

JAN.

24.6 25.1 . 33.4
31.8

.29.0

SEPT.

25.0

16.7

MAR.

FEB.

. DAY

22.8

0.8
20.4

18.9

23.4

36.5

24.9

16.7:

20,1

24.9

32.2

24,4 15.9 18.7

29.9

30,5

18.2

18.6

20.8

30.9

16.6 18.2 33.4 19.8 24,5 ‘ 25.% 30.5
6.4 23.3 16.3 18.2 23.0 27.3

26.2

30.0.

29.5"

25,7
24,7

19.4
25.4

39,5

18.3

18.6 -

21.3
2.4

36.8
44.3
- 43.9

24.7

26.7

16.5

27.9

19.1
18.8

18.2
17.8
- 16.8

16.4

18.5

28 - 4

23.9

7.7

18.4

] A _ 25.1
18.9 24 .4 23.2 254

23.2
- 22,3

30.8
8.2

28.3

1.2

24.2

28.0
27.1

27.7

61,6 18.5 22.3

16.4
16.5

24.5
'26.6..

27,1

18.2

25.0

44,8

33.4

17.4

23.3

26.6

51.4

28.0°
-25.8

34.9

18.0

. 20.2 21.9
7.6 29.8

16.3

B%.6

29.9

22.8

16.2
2 16.2

29.6 18.0

48.6

26.0

16
i
12

22.2

S8

22.6

25.3

94.7.
~60.4
45.0

45,4

26.6
27.1
27.3
27 .4

49.2
68.7

36.8

- 30.5.

22.1
30.2
22.86

v

23.2
26.6

2.0
23.5
26.2
24.3

i7.8
iv.4
17.1
16.9%

16.5
16.9
17.6
18.0C

17.8
17.8
17.8
17.4

47.4
30.9
26.9

22.1
2.8
21.5
21.3

24.7
25.3
26.3

13
..1‘.‘-
15

20.7.

26.6

27.9
29.0

21.1 2.9 17.4 16.9
'16.8
16.

26.0

44 .6

25,1
L 264

5.1
23.9

39.6

37.5
3.1

20.4
22.3
23.4

26.0

26.6
28.0

is
17

34.7

13.6

32.5:

23.
23,

42.8

.21.9

8

$3.2

21.%

18.0

20.4

33.6

19.0 32.2 '16.8. £2.0 27.1°
17.1

21.8

20.3

19

30.6

2.2
47.2
-38.&

23.0.
25.4

26.7

28.8¢

227

2.1

25.4

20.1 21,6 19.0 32.3
29.2 19.9 21.8 . - 18.2 2.0 . 18.2 29.3
28,0

ar.1

20
2

28.6"

22.5
.25.0
136.3

36.8

39.4

19.8

27.0

zs n‘& ’

18.%5

18.6.

21.6

7.7

2
23

35.4

28.9

58.5
62.7

25.6

25.0

21.5

19.7

26.4

33.3 264.0

62.7

181
17.3

19.3

8.8

52.
3%.2

32

25.7

21.8 1é.8 21,5

19,5

24
25

3.1

25.2

17.9

20.8

25.7

123.9

33.4
32.2

24.9

16.8 26.0

i7.

20,7

20.2

78.3

27.6

20.3

25
27

25.2 28.6

30.6

25.1

2.4
26.7

56.2

29.8

59.

19.6.

25,2

32.6&

26 .4 28.7 46.8

3.5
22.6

22.9

16.8

20.7 -

25.7
24,

28
29

23.46
2304

28.7

19.7
19.5

39.0 28.9

271.3

2597

28"‘» B :

20.8

17.1

32.0

22.1
21.4

16.9 19.9 25.6 . 23.9 26.1 41.2
9.0 22.9 25.4 35.1

19.3
»19.1-

23.
23.6
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.Daily Dincharge at Mo.3} Damsite

Table 2-4-13 (3)

(Unit: cms)
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Daily Discharge ae No.3 Damsite

-
H

Table 2-4-13 (4)

{tnit

Year 196

NOV..

MAY
16.8
16.7

APR.

DEC.

OCT.

" SEPT.

JUNE -

7.5

FEB.

30.5 -

-AUG,

JULY

‘JAN.

DAY

24,
22,
C21.9

26.4

33.9

9

37.
35.8

27.9 24.1 i8.6
18.3

27.1
- 2.1

23.0

33.0 9.8 24.5

22.8

17.19..

28.4  23.5 . ‘
23,0 18.2

25,3
25.1.

32.3. 28.7 . 26.1:

'35.6

17.6 3.1

16.86

29.3

27.4

22.6
22.5

21.1

16.5 17.0 - 26.0
16.9

18.0

26.6
©25.3

6.2

274

1.7
29,3

29.0

36.0

25.86

17.9°

-29.3

24.9
24.2

20.7

28.4
 25.3

16.4

21.9

.37.0 26.3 24,5 22.5

16.3 17.0 30.6

17.7

29.8

24.6
24.1

45.0 24.0°
| -23.3

40.1

-22.2
-21.8

29.8

24.7

25.8
25.1

16.2

17.6

24,9 24,2 2%.8. 42.2
27.4 26,7 - 41:1

16,2

17.6"

25.6

22.8"

29.2

24.9

4.6
23.9

27.1

21.2 18.2 16.1
20.8

28.0

26.0

22.3
22,1

16.0 26,6 24.6°  40.5
23.2

21.5

26.6

26.3

16 -

47.2
45.5%

29.5

79.1
D 288.3
" 93.0

.6

21.9 .
21,6
21.2
Z1.3
'21.6

(2304
23.2
23.2.
23.¢
23.0

38.6
36.8-
33.9
32,2
1 30.9

34.9

23.2.

230
23.3.

 86.0

32.0
28.2
26.6
35.4
33.9

19.8
24.4
20.6
1%.6

6.2
16.2
16.6

1 16.6

21,3
20.4
19.7
18.8

20.5
20.3
20.2
20.1

19.9

25.8
25.0
- 25.3
25.3
24,7

26.9
28.9
38.3
31.7

25.6

11
12
13

14

56.9 .
49.6

22.8

151.8

16.6
16.1
"15.9

18.4
19,5
119.3

29.9 7G.6

"18.8

29.9 24.2 19.7

16
17

40.9

19.4

- 63.8 29.9 22,7 21.4
105.9:

24.5

18.3

24.1

28.5

23.7

42.9

21.1

24,2 19.5 18.4 15.8 13.4

27.8

18
19

53.2

22.0

-22.8

28,2 24.6 20.8

94.5

24,7 20.1 18.1 5.7

264
- 26.0

£8.3

21.8 .

47.6

20.6

27.3

17.9 15.7 23.4
17.7 28.3

19.7

26.4

20

24.5

20.4

15.6

19.2

42.8

20.4
$20.2

19.6

9.8

21,

27.1 . 26.7

65.5

25.1

38.8

19.6 26.4 72.3 21.7

15.5

189 -

22

26.6"

A7.&

15.7 21.6. 24.1 57.5 28.2 35.1 . 19.9 35.1
120.2

17.3

8.7

23

32.5

3.5

30.3°  18.6 17.2. 16.2 20,7 23.9 47.8

24.9

26
25

33.64

15.6

23.5. 3.1 32.8 20.2
22,6 .

9.9

28.0 19.6 17.1

34,1

30.9
29.9

39.4
'37.0

2.2
27.¢

44,3

17.¢° . 15.7 19.3
18,9

16.9

19.8

33.2

26
27

13.8

35.4

15.6

19.4

26.6

32.2

39.9 20,4

22.3
22.6

31.%
29.9

16.9 - 16.2  114.3 46.8 35.4 27.7 21.4 35.6
1137.4 121.6

28

41.8 -
"38.3.. .

356.8

26.4

1.6 27.6
16.5

5.9
"16.9

33.0°
314

56.0

28.6

29
"30.
e

26.1 33.9

25.0
| 24.5

24.7

- 18.8

27.3.

31.2

35.3

23.5

17.4

18.7

27.0
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{Unit: cms)

Daily Discherge st No.3 Demsite

Table 2-4~13 (5)

Year 1964

DAY

MAY JUmL JULY ATG. SEPT. OCT. ROV. DEC.

APR.

MAR,

fJﬁ!; 

88.3
77.

20.4
45

74.8
242.2

8%.3
2321

30.2
293.8
176.8
1058.9

12.2

12.9

28.3
2.8

16.6
16.8

2%.5 . 18.8
18,7

' 24.9

.4
26.3

~

26,7

27.3

o~

e O g AN

24.5 18.6 16.5
16.4

22,7

25.1°
4.1

4£3.8
40.6

209.5

.7
97.8

12.6
i2.6
11.2
11.9

23.2
53.9
87.2
53.0

15.4
18.5 15.8
16.5 = 13.7

18.5.

18.2

o

&

.2

™~

L - Y

161.8

1 200.7

22.6

.
O

39.3
39.3

4
494

139.1
194.4
23%.7..
303.8

3.9

92.5
77.7
83.0
5
47.7

17,1
12.9
13.2
18.1
23.2

[l

+ L]
&

25.4

3%

15.7
13.7
iz2.
16.
13.7

16.6
18.3
17.6
17.0
16.8

16.4
16.3
16.2

18.
18.0
18.4
18.6

20,7
21.3
- 21.9

- 22.8
26,4
26.7

-

38

¥

LR 3
<@
Rige

.
"
-
+

31.4

14
15
16

Q-
L o]

13

4.3

16.6

18.3

27.0

29.2

30.2°

17.0 .
41.4

16.6

16.9

22.2

21.5

17.0

17.8

21.1

35.6

25.7

28.2
18.1

17.6

17.6

20.1

%9

i9.8

iB.0

25.4

263.6
198.2
170.6
379.2

©199.5

19.4 17.4 17.9
20.2

25.7

25.7

18

29.5

18.2

24.7

17.2 17.9

17.4

4.2

195

33.1

27.7
222.1
132.8

17.5

-
.

13.7
13.2

ir.l

16.6

21.9 20.5

2.6

23.6

20.2 16.6 11.9

22
.23

20.6

52.5

184.4

8.9

11.6 15.4

17.8

19.8
'20.8

23.9

18.0
1

9.9
9.1

7.4

2101

-23.9

s
25

26
27

20.2

-

20.7

20.8 17.2.
17.1

20.8°

23.9

20.4
-20.6

23,5

L.

14.
32,

8.6
11.2

23.9
.23.9
.23.7
- 23.7

20.5

169

0.7

8.7 . 53.9  42.3

19.8  10.6 51.2
3.0
35,3

-19.3

6.9

25.8

28
29

30

- 202.0
0 311.3

20.8

9.7

© 39.7

56.6

86

62.9
68.1

30.2

24 .6

19.8
273.6

-207.0

1

19.8

18.7
"17.4

23.6

4.1

56.4

25.3

31,2

23.4

i
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Daily Discharge at No.3 Damsite

Teble 2-4-13 (6) -

:km%ﬁ

{Unit

‘Year 1965
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Fable 2-4-13 (7).

Daily Discherge at ¥s.3 Demsite -

{Enit; CcRé)

Year 1966

OCTO' . NOV.

12.6

- SEPT.

AUG.

20.9

JomE

MAY

16.‘7-_

JULY

13.2

-

PﬂlPﬂIMI—IMN

Nv-i Nf"l'\""
r-tlnd l-dl-iHNv-G

ﬂﬂﬁhﬂ#@@@ﬂﬂdhﬂﬁ

mhg“
i A N !'41-4-!

oo

.'NUNGON”NNNOMHU\E\\D

A mcm wmn

1c.9
10

9

0
11.9

CENRE R B
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(Unit: cas}

Daily Diﬁcharge ut-ﬂo;S Demsite

Table 2=4w13 (8)

Year 1967

_ DAY -

- JULY

JURE

SEPT. = OCT.. WOV. -

13.2

- AUG.

MAR. APR. MAY
-'10.6

JAN.
101.0

37,7

12.9:

9.7

13.2

FEB.
30.2

20.3

41.4

9.9

9.7

19,2

1

37.7

12.2

46.3

41.5
C36.4

20.9
33z2.7

18.7 13.2 10.6 9.4 _ 15.0° - 29.5° 18.7
26.5 17.8 13.2 ¥0. .4 11.2 1.9 18.7

28.8

57.5

1064

o ;M

30,2

33.9
45

9.7

20.9°

13.2

16.7 12.6 10.3 9.1
- 12.6

35.3

107.7

4

[y K4
o oW
™

602.4
284,

180.
104.3

.9

28.2.
92.5

25.4
25.4
32.4

2403

11.9
11.2
1z2.6
32.4

9.4
9.4
9.1
8.9

3.9
9.7
9.7
11.2

9.9
9.9
9.9
5.9

12,2
‘11.9

16.
20.9
25.4
331

30.2
27.1
25.4
26.3

B6
70
67.1

- 52.1

v O ol

105.3 37.¢

" 82.0

37.8

21.5

11.9

'23.7
‘23,2

56.3

16.2 9.7 14.1 10.6 36.1 27.7
"10.9

12.6

27.7
23.7

56.6

10

34.6

27.7

11.2

9.7
10 l.3

40.0

2.3

53.9
6.8

&£2.3

92.0
- 49.5
43.9
hb.1

7.0
67.2
- &b,
62.6
66.3
65.4
(72.8

45.0
39.
34.6
45.0
36.9

£9.5

124.0

68.1

26.

24.3
3.7
25.4
24.3
23.7

20.9
15.0
S13.2
15.0
14.5
" 14.%

9.4
.6
.6

8.5

3.3

8.3

9.4
%.1

9.0

9

9
%.1

9

9
9.7
9.7
11.2

12.2
11.9%
11
11.
11.2

20.9
19
20
18.7
17.5
17.1

25.4
'26.5

24.3
23.2
22.0

46.8
51.2
BE.3

11
13
14
16

- 45
17

11.2

112Q7

46.3

8.3 $2.1 34.6

8.9
8.9

16.7 1.9

71.3
$1.1
- 53.9

20.9

11.9

24.3

42.3

67.2

16.2 12.6 12.9

23.7

18
19

51.2

8.6 13.2 39.6 3.6 52.1 62.6
68.1

8.3
11.2

15.8 11.9 11.6

20.9
23.2

P~ i
.

11.8& 11.9 25.4 31.7 25.4 "39.6
14.5

15.8

26
‘21

11.2

15.4

’ u.l

23.2

10.6

21.5 -
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14.5 17.1 46.8

9.4
9.4
11.2

10.3

16.2

35.3

9.9

12.9

15.0°

- JNs ]
LY

) &)
o) A

52.7
52.7

32.4
16.7 28.2

15.8

14.1
14,1

11.%

17.1
17.5

9.7 | _
16.6 15.8

11.2.
10.6

- 37.0

51.9
51.9
37.7

25.4

8.8

2
67.1
23%.7 "

18.1
3.1
22

15.4 16.7

-18.7

25.
6

45.0

37.0

14.1

18,1 15.0 12.2 9.9
-11.9
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24.3
2
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6.3
43.1

3.2
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23.2
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22.0

59.3
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‘107.7
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19.2
17.1
15.0
14.1

20.3
20.3
26.5
22.0
15.8

9.7
9.&
9.4
B.9

9.9
9.7
16.7
1.2
9.9

11.6
11.2
10.9

14.1
15.0
13.7
13.2
13.2

17.5
17.5 .

awr o
2xRKET

7
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(Inic: cms)

gnit;y Discharge ot Ko. 3 Damsite

Table 2-4-13 (9) .

Year 1968
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‘Daily Discharge st No.3'bamsiCég

Table 2-4-13 (10)

(Unit: cme)

" Year 1969

DEC.

-AUG.

HAY

MAR.

ocT

- JUNE

APR.

"FEB. -

ROV,

 SEPT. -
14.1

JULY -

8.9

_JAN;
12.6

DAY "

10.7

8.3

3.8

4.1

9.1

59.8

24.7

2.0
2.0

2.2
2.2

12.6

3.8 6.7 8.9 11.1 23.7 59.1
22.6° .

4.1
4.1

4.1
4.1

8.1
4.1

9.1 -

12.2

12.6
12.6.

B81r.1 .
80.2: -

21.6

Q.3
10,3

8.6
9.1

4.6
5.7

9.1 7.3
8.6 7.0

12.6

12.6

1.9

2.0 5.7 9.9 i5.1 19.67 82.0
31.0

5.2
8.1

12.2 8.6 6.7 4.1 6.7
6.7

12.6

4.0
4.6

'12.6

12625
52.7

25.8

27.0-

13.9

5.7

6.2.
6.2

8.6

12.2
11.9.

5.2
5.2
5.2

2.7

86.1

6.2
5.7
'S5

13.7

31.2

11.6

26.4:

4.1
3.8

8.6

20.9

30.6

6.2,
6.2

6.7

63.5
10L.L
144.5

5.2 20.5 28.2

5.7
%.9

.

8.6 .

8.6
8.1

11.6

"22.6

22.6

2L.6-

24.7

5.2

.5

&L

3.8
3.8

11.6
10.6:

27.1

10
i1

20.0

16.8
14.7

.2 .
-B

24
.25

4.4

6.5
6.2

19.8
17.1

118.9
87.3
-104.3.
85.2
69.1
61,7

22.6. .
2.6

20.5"
i8.7.

18.2
21.0
21,0
17.3.
16.3

13.9.
13.1
12.3
12.3
12.3

4.5
4.9
4.9
4.9
4.6

3.8
3.6
3.6
3.6
3.6

3.4
3.6
3.6
3.6
3.6

3.8

5.7 3.8

5.7 3.8

5.2 4.1

5.2 5.4
4.9

B.1
8.1
8.1
7.5
7.5

10.9
10.9
10.6
10.6
10.

17.1
18.7
i7.5
¥1.5

- 14
15
16

12

10.6

7.7

17.3

4.6
4.6
4.6

3.3

4.9
4.4
6.5

5.2
5.2

7.5
8.1

W5
15.8

17
18

11.9.

53.5 17.7

11.5

5.7

3.6
3.3
3.3
3.3

9.9

55.2

5.2

15.8

25.8

11.5
"11.5

£.8
é4.1
6.6

5.7
%.9

8.3
7.8

9.9

19

5.6

3.2

4.7 73.7

84.4

4.8
6.7
6.0

5.4

4.6
4.6
4.6
k.5
4.6

9.9

15.0

20
21
22
23

9.7

65.4

74.5

6.0

7.5
7.3
7.0

14.5

53.5.° 74,
61.7

13.53

51.7
5L

45.5

3.0

3.0

3.0
3.0

7.9
7.5
5.7
4.9

9.7
9.7

.1

.5
T Th.1

40.0
167.0

39.2
33

12.7

3.8
6.2

.1

14.3

9.1
8.3

7.0
6.7

9.7

24
25

133.9 £3.9

9.5
$25.8

5.7

bk

9.7

4.1

12.7

37.6

7.
4£0.
43.

181.3
i0i.1
53.5

7

24
22.6

i1.9
1.1
1.1

5.7
5.2
4.9

6.5
6.5
12.9

2.08
2.2
2.2

4.6
4.4
4.4

r~ P

1b.1
13.
13.

26
27
28

52.7

4.4 2.2 917 4,9 i1.t 22.6
g'ﬂ?

b.4
4.1

6.7

12.9

29

4.9 10.7 33.1 56.2 46.3
5.2

2.0

4.1

12.9

30

6.7

83.1

28.2

9.4

3.8

6.7

12.6

31
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. Baily Discharge at No.3 Damsite

Table 2-4-13 (11)

(Onir: cams)

Year 1970

NOV .

146.7

JULY

DEC.

"80.2

o

OCT

ADG.

11.%

MAY

SEPT.
7.3

12.7
12,7

16.3

52.7

11.1. 12.7

18.5
15.9

20.5

52.7

1

254.8
110

12.3 10.7 16.8 37.0  124.4
10.3 104.3

119

15.5%
19.1

20.5

12.7

17.7

49.5

.
&

58.9
15.1 - 51i.1 89.4

16.3

10.3

14.3

16.3
15.5 .

20.5
20.0
19.6.

58.9
60.7

78.3

7.3

13.5  23.7

1207

12.7

‘is4l$ P O

oreRIAR

72.8
76.5

58.0
59.8

56.1

3.
34
35

14.7
15.1
13.5
4.2
12.7
16.3"

10.3
12.3.
14.3

15,5
13.5
15.1

7.3

11.5
11.5 .
11.5

111

21.0
19.6
22.6
21.6
19.6
19.6

13.9
13.9
13.9-
13.5
13.1

15.5
16.3
13.5
12.7
12,7

15.5
16.8
15.9 -

'15.5
15.9
15.9

21.6
21.0
18.2
20.0

8.2

52.7
'51.9
53.5
51.9
52.7

nor®o o
R -

131.1

12.7

44.7

86.3
11201

40.0 .

20.0 15.1 12.7 12.7 18.7 11.1 18.7

58.9

50.3 .-
116.7.

37.0

12.3

70.0 .
97.9

545.5 .

11.9

19.6

19.1 14.7

47.1

12
13

69.1

13.9

13.1
15.5

‘19,1

k1.5

25.3  118.0
. 19.6 .

20.1.

12.3

14.3

43.0.

15.1

27.0
2.0
.102.1
108.5
3

. 71.8
135.0 .
137.1
122.3

248.5 .
218.3
-133.9 .

101.1

A

34.4
3.2

38
35.7

20.5
25.8
27.6

13.9
12.7
11.5

18.2
16.8
16.8

29,1
17

15.9
16.8
13.5
13.5
13.5

11.9
11.9
11.9
11.9
11.9

14.3
13.9
13.9
13.5
13.5

18.7
18.2
17.7
17.3
17.3

38.4
37.0
35.7
35.1
33.7

14
15
16
17
18

327.7

79.3

21.6
18.2

10.7

16.8

€.9

99.5
80,2

65.4 .

P
o~

9.9

9.9

9.5
"11.9

19.1°
17.1

13.9
14.3

11.9
11.9

13.
13.5

32.4
31.2
28.2.

19
20
21

372.9

16.3

55.2°
51.1

17.3

13.5 13.5 13.9 15.1

16.3

136.0

25.3

13.1

23.7 74.6

- 22:6 .

16.8

12.7

- 28.8

22"

131.7.

8.2

15.1

16.3
16.3"

69.1 -

$5.8 -
108.5
100.0

86.3

17.7 12.3 18.1 11.1 22.6

13.1

27.0

23
24

21.6

14.7

26.4

59.8

6L.7.

9.5 19.6
9.1

17.7

11.9

13.1

15.9:

56.1

537.0

23.2

11.5 15.9

13.1

15.5

25.8 "
24.7

25
26

87.3.

21.0
'31.8

11.9

13.9

16.3

58.0

27.6.

8.7

15.1

14.3

13.5

35.2

76.5

13.5 15.1 12.7 14,3 8.7 35.4 25.3 -

15.9
15.%

27
28

29
0
0.

; 54.2
94.7:

82.0

23.7

23.2 82.0 .

25.8

13.5

14.7

23,2

52.7
51,1

8.3
8.7
15.5

13.5

13.1

$2:6 -
79

22.1 86.3
113.8°

45.5

13.1 . 20.5

13.5

i7.3

22,6

12,7

12.7
12.7°
12.7

50.3

-

19.1

13.1-

17.7

22,1

49.5

211.7

19.1

15.5

12.3

20.5

2~ 22%




Daily Discherge at ¥o.3 Damsite

(Unitf cmg)

Table 2-4~13 (12)

Year 1971

DAY

MAR.

DEC.
142.4 .
121.2
102.1

JULY AUG. SEPT. OCT. - WOV,
41 264.0 38.4

JURE

MAY
33.7

APR.

FEB.

JAN.

38.4

20.0

65.4

5i.1

S

30.3-

22.1

1
2

47.1
40.8

19.6 .

21.0

50.3% 4.8 . 32.4
36.4
'37.0

37.0°

26.4

37.7

21.0-
20.5

92.6

23.2

3.4 26.7 25.8 23.2.

19.1

95.8
165.8°

52.7.
48.7

24.7

82.0

31.8 28.8 35.1 29.4  28.2 3.2
'28.2 ©  25.3 209.5

18.7

21.0

&

24.2

78.3
67.2

$20.0 31.8 35.1 41.5 _ 34.4
28.2 19.6° 28.2 28.6 .28.2 23.2- 47.1 144.5 35. s
147.9

27.6

58.9
55.2

24.7

30.0

28.8

7.1

33.1
. 35.7

33.% 25.4 45.5 30.6 B6.3
©30.6 . 37.0 "69.1

29.4 .

17.7

43.1
39,2

70.0

1.8

23.7
‘23.2

25.3 27.0

17.7

29.4

44.7

35.7

- 860.7

0.0

..92.6
144.5

50.7
613.9 " .

37.0

28.2

17:3

91.6
225.9

30.0°
16.8 30.6

31.2
28.8-

40.8

. 22.6

28.8

35.1

43.1

10
11

334.0

36.4

27.0

36.4
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Table 2-4-13 (16)

Year 1979

DAY

OCT,

SEPT.,

DEC.

NOV.

AUG-

MAR. APR.  MAY JURE
6.5  17.4. 32.4

FEB .

24.5

JULY -
22.9

13.6

. JAN.
20.9

4%.8

38.4

23.5

11.6

14.5

24.9"

21.2

45.6

34.6 69.8

25.9

14.2 11.9 13.3. 15.3

20 -:6 .

20.2

1.9 13.0 28.0° 34.6 2.2 30.5 75.5 27.86 . 43.6
29.4 40.8

13.9

20.9- 23.5

25.6

14,2

19.9

35.4
30.2

38.4

8.8 13.0°
10.9

13.6 .

19.6

14.5

38.4

24,9

29.6

25.6

13.0

36.9

64.3

28.7
27.0

21,5

13.3. _
10.9

19.3 -
15.¢

%.2

35

52.4

26.3

4.9

14,2

13.0

13.0.

6.0

28.4

ot
.9

13.3 13.9 19.6 25.9
-23.%

10.86

13:0

38.0
46.5

26.3

23.2

26.2 24.2 42.0 30

36.9

13.0 10.3- 13.0 i3.6

22.5

22.2

i0.1 13.0° 13.3. 38.0 29.4 291 23.2 39.2 30.2 40.8

13.3

28.0 32.6

"28.4

27.7 36.9
36.%

30.2

24.9

12.8° 13.3

9.8
3.6
8.6

10
11
12.

38.8

13.0

21.9
21,5

37.3
34.6

27.0

13.0 28.0

12.5

12.8.

28.0

23.5:

.7

27

40.0

23.5 22,9 24.9

20,2

13.0-

12.5-

| _ 23.2
15.3 22.5 22.9 "

A2.5

S21.2

34.2
33.8
33.1

27.3
33.8

35.0
23.2
27.7

23.2
26.3
25.6

23.9.
22.9
21.5

263"
30.5

18.7
0.2

16.5
16.5 .
17.7

12.2
12.2
12.5

8.3
9.3
9.0

12.2
11.9
12.5

18.7 ..

18.4

13
14
15

39.6

18.0

32.4

36.9

25,2 0.9

18.4 .

12.5 14,2 12.5

17.7 .

16

35.0

21.9

18.7
19.3

15.0
14,7

17.1

31.6

32.0

32.4

20.2

5.3

4.2

i7

33.1

i2.5

18 -

30.2

13.9 24.9 20.6 29.1

13.6

17.1

36.9

30.5

19.6
19.3

16.5

24,2 18.4 19.9 31.3 29.8
34,6

14.2

12.5:

19
20

30.5

38.8
“40.4

15.6

25.8

29,1

17.4 20,2

1§.7

11.9 13.6

17.1

18‘ ? -
16.8 29.4"

16,2

31,3

29.8

18.4 29.4

26.6

16.5

16.5 11.6 13.9

1
22

22.5 ¢

36.9 30.9

29.1

7.7

14.2 22,2 15.3

11.4.

26.3

11.1

15.9 -

37.7 32.9.

28.4 17.4- 28.4

14.5

35.0

23

28.4
17.1 27.0

19.9

21.5°

14,2

15.3

38.4 35.0

29.4

19.0

16.9° - 17:7 23.2 14.7

15.0

24
25
26
27"
.28
29

20.2 16.8 24.9

22,2

10.6

14.7

3%.2

29.1

i%.0

19.9 3i5.0

23.2
18.0

38.0

10.3

27.7

i7.1

32.7

27.0

14 .5

39.6

58.7

39.6
33.8

21.5

17.1

14.2

49.4

27.0

15.9 15.9 24.5 47.3
15.9

10.3

47.3

22.5
36.5%

29.8°
27.0

13.6

14.7

10.3

26.6
26.6 .:

19.0

190

40.8
. 35.
34.

28.4 35.7 44 .8

- 25:9

17.7
“18.4

30.2

13.6

bbb

17.7
20.9

11.4

25.9.

37.3

22.2°

.0

19

13.9
13.6

30
31

13.6

26,9

19.6

6.6

16.5

13.6°
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Method of Obtaining Inflow to Diduyon Reservoir
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Daily Discharge at

No. 3 Damsite (3)
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Daily Discharge at No. 3 Damsite (4)
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Inflow to Diduyon Reservoir at Damsite
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Duration Curve at No.3 Damsite (1)
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Duration Curve _at No.3 Damsite (2)
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_Durdtion Curve at No.3 Damsite (3)

Staton Name ; No.3 Damsite
" Catchiment Ared : 477 kit

High Wates

wiahe MAec)

Discharge

1 A

~

. "g e .
Y
B b
i o _
2001 4 . ~E ' . j%; : i‘
¥ _
| T | § | §
3 & 3y
\*\\Mmm
o | : : ﬁffﬁ_"‘“‘f‘ﬁwu_\
e 1964 % —
' .%High mgémmﬁg.& {E i
' N E
i3
) ;f
1§ f :
1 :
% |
4 - o) .
- f! 1t
9 - .ﬁ. - L
- . —" N — . e

Diduyon ’iv@roaiéctr!c Prb]oct":

Upper Cagayan River

ublic of ¢ Philippines

Jepen Interndtionul Cooperation Agemcy '

Duration

Curve at No.3 Damsite (3)

-2 - 246

Octobar

19e0]rig. 2.-'4-—22__- (3)




Duration Curve ai No.3 Damsite (4)
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~ Duration Curve at No.3 Damsite (5)
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Elevétion difference between three pump
stations and palay field is 10. %15 m.

Elevation difference betweenjwater level
of ‘Cagayan River and pump stations is
assumed to be about 35 m.. o

Main candl is approximétély'lﬂ:km long.
Canal gradient is designed at 1/1,00v.

ttaterdischarge of main canal is lom/soc.
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