Iv. FLOOD RUNOFY ANALYSIS

4.1 General
The flood runoff analysis is conducted to obtain:

a) the probable flood runoff distribution under the present river
cohdition_ﬁith and without Magat dam in order to grasp present

flood phenomenon,

b) the probable flood runoff at damsites to study flood contrel and

to design structures,

¢) and the probable flood runoff distribution under the alternative

flood control schemes for flood control platming.

The Cagayan river flows in a northerly directibn from its heédwaters
in Nueva Vizcaya province to its mouth in the Babuyan Chammel near Aparri
with a total length of 522 km. The major tributaries are the Magat river
(5,113 km?), Ilagan river (3,132 km?), Siffu-Mallig river (2,015 km?), and
Chico river- (4;551'km2). The river bed slope is 1/8,680 between the

rivermouth and Tuguegarac in the main river.

"The following sections describe the detail estimate of the probable

flood rﬁnofflin the Cagayvan river basin.
4.2 Available Data
_4.2;1 Raiﬁfall Data
Daiiy rainfall_reéords are avaiiable at 10 gauges as listed below,
Which-'ére used for thé -estimate of basin mean rainfall. The data

availability at the selected gauges and the location are shown in Fligs. 1.2
and 1.3, '

HY-17



Station

No. No. Station Name. Basin Recqrded Period
1 1 Aparri Lower Cagayan 1951-1984 34 Yrs.
2 7 Tuao Chico 1956-1985 32 Yrs.
3 8 Tuguegarao Lower Cagayan 19&9-1985 37 Yrs,
4 13 Naneng, Tabuk Chico 1956-1984 28 Yrs.
5 19 Ilagan Ilagan 1965-1984 19 Yrs.
6 21 Bontoc Chico 1963-1985 23 Yrs.
7 29 Nayon, Lamut Magat | 1968-1980 13 Yrs.
8 30 Echagué Upper Cagayan 1976-1985 10 Yrs,

9 38 Consuels, Santa Fe Magat ' 1956—1985 28 Yrs.
10 40 Dékgan Upper Cagayaﬁ 1973-1982 10 Yrs.

Hourly rainfall record series are available at Aparri and Tuguegaraoc

gauges, which are useful for the grasp of hourly distribution pattern.

Storm records of which daily rainfall is larger than 100 mm at, both gauges

are shown in Fig. 4.1.

4,2,.2 Flood Runoff Data

Flood hydrographs at Magat damsite are available to establish the

flood runoff simulation model as shown in Table 4.1 and Fig, 4.2,

Annual maximum flood water level/runoff are available . for the

frequency analysis of flood runoff at the following stations:
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No, Station Station Basin Area River Recorded Period
No, Name (ka) Name i
1 - 19 Calantac 907 Paret 1958-1969 11 Yys.
2 :18 Larion Alto 655 Tuguegarao  1956-1970 15 ¥Yrs.
3 25 Pasonglao 1,987 Chico 1963-1969 7 Yrs.
4 41 Palattao 6,626 Cagayan 1961-1970 10 ¥Yrs.
5 43 Minanpga 1,565 Ilagan 1964-1970 7 Yrs.
6 47 - Oscariz 4,150 Magat 1941-1968 25 Yrs.

4.3 Methodology

-The floed runoff -analysis 1s made 1In accordance with the . general

precedure shown in Fig. 4.3,

As seen in thls procedure, the flood. runoff

analysis is performed through three substantial works, they are:

a) construction of river system model,

b) rainfall analysis, and,

¢) flood runoff analysis,

The detailed contents of each study item are described below.

4.3.1 River System Model

The river system model is a necessary tool for the flood runoff

calculation with the aid of an electronic computer.

The model comprises

all the elements of flood runoff mechanism such as river basins, channels

and dams/reservoirs,

These.elements are linked together by the subbase points.  The subbase

points|, at which the flood runoff is calculated, are determined at

locations where significant changes in peak flood runoff are expected such

as.

a) Jjunctions of main river and major tributaries,
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b) reservoir sites, and,

¢) points where the channel capacity changes,

Base points, which are selected among the subbase points, are the
principal points for estimating the flood runoff and for determining the
flood distribution along the river. The base points are. located

principally at the following points:

a) vriver mouth,
~b) main river at junction of major tributary,
c¢) major tributary at junction of main river, and,

d) dams/reservolirs.

The Cagayan river basin is divided into subbasins at every base and
subbase points. The channels In the model are prepared for the reach where
the flood runoff is substantially influenced.by the channel storage between
the nodes such as subbase and base points. The dams taken into the model

include the existing and proposed dams as identified.

4.3.2 HMethod of Rainfall Analysis

Rainfall analysis aims to estimate the basin mean probable rainfall
and its hourly distribution. The results of rainfall analysis are used to

the computation of the probable flood runoff.
(1) Design Storm Duration

The design rainfall duration is to be determined from the duration of

recorded major storms,
{(2) Basin Mean Probable Rainfall
The basin mean rainfall is estimated by either of the following two

approaches depending on the number of raingauge and the availability of the

recorded data.
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é) The basin mean rainfall is estimated directly from recorded

rainfall by areal weight of Thiessen polygon method.

b) The basin mean rainfall is estimated by the above areal weight and
adjustment factor for basin elevation expressed in the following

eduation.

Rm = 2, fi Ri FLi
i

where,
Rm : Basin mean rainfall (mm),

f, : Areal weight,

Ri : Point rainfall (mm), _

FLi: Adjustment factor for elevation of objeet basin
(Thé relationéhip of FL-value with the basin average
elevation which is studied in the report "Nationwide Flood
Control Plan and River Dredging Program (Nov. 1982)" is
applied, ).

The basin mean probable rainfall is calculated by using a series of
estimated ammual maximum basin mean rainfall. The frequency analysis is
performed by the Pearson Type III method, because the results obtained from
this methdd fit well the rainfall data plotted by the Hazen method. The

equations of the Pearson Type III and Hazen methods are described below,
a) Pearson type III method
Probable rainfall (x) at any desired return period (T) is

calculated with a series of the annual maximum rainfall (Xi) by the

following equations:
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X =10 @+ %50 )

Y=(/m X v
i=1

—_— N _—
Ve /- %oy - D2

i=1
where,
N : Total number of rainfall _
1 : Order of the annual maximum ralnfalls in magnitude

Y; ¢ Logarithm of rainfall (X ) 7
k Skew factor correspondlng to (T) for the coeff1c1ents of

variation (C )] and skewness (C )

=

Average of Y5
- 0.5
¢ =M
v —
Y
5
43
N0 -1 < ,
Cg = - —573 ; If Cg = 0, tgke ?s =0

(N-1) (N-2) ¥

b) Hazen method

The -annual maximue rainfalls (X;) are ?lotted on a'prébébility
paper in accordance with the following equatlon and probable rainfall
(X) 1is projected correspondlng with return period Yy

2i -1

P (%) = T
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where,

P (X;) : Plotting position

i -t Order of the annual maximum rainfalls in
magnitude
N ..t Total number of rainfall data

(3) Hourly Rainfall Distribution

The hourly rainfall distribution is assumed to have center-
concentrated pattern which is commonly applied to the estimation of design
flood runoff. This pattern is derived from the rainfall intensity-duration
curve  using the actual hourly rainfall data of selected stations. - To
obtain this pattern, the hourly fainfall increments from the intensity
curve are distributed in such a way that the maximum hourly rainfall
increment is put at the center of total rainfall duration and . the
succeeding hourly rainfall increments are altexrnately distributed before
and  after the central increment so that rainfall intensity of continuous
rainfall around the center could accord with the rainfall intensity-

duration curve of the station.

The above pattern is adopted for 24 hours in the central portion of
design rainfall. For the remaining portion, the hourly rainfalls are
generally distributed uniformly using the relationship between l-day and

design rainfall amounts,
4.3.3 Method of Flood Runoff Analysis

Judging from the availability of flood runoff records, the flood
runoff analysis is made by applying rainfall data to flood runoff simula-
tion model. Storage function model is applied as the simulation model,
which is commonly used and judged to be suitable due to data availability.
The flood runoff in a river basin is assumed to be formed by the following

different functional elements:
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a) Runoff from subbasin
b} River channel flow

c) Flood regulation by reservoir

The estimation results are evaluated by comparing with recorded data

to decide the final figures of probable flood runoff.
(1) Flood Runoff from Subbasin
The flood runoff calculation is performed by the storage function
method, The basin factors, storage function, runoff coefficient and
baseflow are provided by the following methods.
a) Basin factor
The basin factors are prepared’ using 1/50,000 or 1/250,000
- topographic maps, they are catchment area of basin/subbasin (kmz);
river length in basin/subbasin (km), and overall slope of the longest
watercourse from the point of interest to watershed divide (S).

b) Storage function

The basic equation of the storage function method is described

below,

r - q! = dS[/dt

= P
i ko
qy = q(t+Tq)
Q = 0.2778 (£ qp + (1-£) qz,) A + Q
where,
r : Basin average hourly rainfall (mm/hr)
ag - Runoff depth from a basin (mm/hr)
S! : Storage (mm)
q ¢ Runoff depth from a basin with lag time, Ty (mm/hr)
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“Runoff depth from a basin after saturation of rainfall,

Qga *
Ry, (mm/hr)
Q : Discharge (m3/s)
£ ! Runoff coefficient
(r SRy, f£=f, r>R, £=1.0)
A : Catchment area (ka)
Qg : Baseflow (m3/s)
K, P: Coefficient
Time (hr)

¢} Coefficients K and P of storage function and lag time

The coefficient of the storage function and lag time are
estimated by the following formulas expressed by river length and
river bed slope and are calibrated through the simulation oi the flood

records from the rainfall.

K = a*118.84%19.3
P = b*0,175%i"0-235
T = ¢*0.047%L - 0.56

ﬁhere, i River bed slope

L River length (km)

T : Lag time (hrs)

K, P : Coefficient for a function

a,b,c: Constant for K,P,T
d) Primary runoff coefficient and saturated rainfall
Primary runoff coefficient is estimated based on the observed
discharge hydrograph and corresponding rainfall recofds'during flood.

- Saturated rainfail, which is the changing point of runoff coefficient,

is determined based on the above hydrological records.
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e) Baseflow

The baseflow 1is estimated averaging the runoff in dry season,
which is judged to be representative of the baseflow during rainy
season . as shown iIn Fig, 3.3, The baseflows at base point and in
subbasin are expressed by the specific discharge derived from the

relation between the baseflow and catchment area.
(2) River Channel Flow

. The flood runoff from each subbasin is subject : to  the retardation

effect due to channel storage and lag time to reach a point of intelest
a) Flood retardation by channel storage

The computational method of flood retardation' is the storage

function method. This method is expressed as,

s = kot

ds

=== T -

dt Q

where, § Channel storage (m3)

Q ¢ Outflow from the channel stretch (m3/s)
K, P : Coefficients
dt : Unit time (sec)
d5 . Incremental channel storage corresponding to dt (m3)
I : Inflow to the channel stretch (m3/9)

b} CGoefficients K and P

The relationship between the storage and outflow is established
using the non-uniform/uniform flow calculation with the aid of deveral
data such as 1/50,000 topographic maps, surveyed cross sections and

‘profiles, and other available topographic maps.
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¢) Lag time of channel flow

Various empirical formulas are proposed for the estimation of the
lag .time of channel flow. The Kraven formula which is the simplest

‘among them is adopted for the present study.

The Kraven formula gives the following empirical value of the

flood velocity depending on the river bed slope.

More than 1/1 00'1/200 Less than

Riﬁer Bed Slope 1
. _ 1/100 - 1/200

Flow Velocity (m/s) 3.5 3.0 2.1

(3) Flood Regulation by Reservoir

In‘éstimating'the flood runoff under the present river condition, the
flood regulation by the existing Magét reservoir is assumed to be performed
by the constant-ratio/constant améunt outflow method. The regulation
begins when the inflow to the reservoir reaches a certain amount of given
discﬁarge'which is defined as the control starting discharge (QB). In this
regulation method, the outflow becomes diversified at a constant ratio of
the inflow, starting from QB until the peak of the inflow hydroglaph

After this peak, the outflow is kept at a constant value.

The regulation method is thus, specified by the outflow rate (AA) and
control startiﬁg discharge (QB). The control starting discharge is
determined based on the carrying capacity of the downstream channel. The

outflow rate is expressed as:

Qo - QB

AA = __EémHkm__
Qlpay - QB

where,
' QI max : Maximum design inflow to reservoir (m3/s)

QO max : Maximum design outflow from reservoir (m3/s)

HY-27



(4) Verification of Estimated Flood Runoff

The probable flood runoff is estimated at strategic points in the
basin. This probable flood runoff estimated from probable rainfall is

compared with the recorded runoff and evaluated.
(5) Flood Runoff Distribution

The distribution of the flood runoff along the river is examined under
the present river condition with and without Magat dam and under the

alternative flood control plans.
4.4 River System Model

The 9 points are determined principally as base points at the
Junctions of main river and major tributaries, Chico, Siffu, Ilagan, Magat
rivers. The 1location of each point and its wupstream basin area are

tabulated below.

Basin Area Distance from

Base Point ' Location Rivermouth
(km?) (k)

BP - 1 Rivermouth of Gagayan river 27,281 . - 0.0

BP - 2 Cagayan river at junction - 21,473 51.6
of Chico river

BP - 3 Cagayan river at junction 15:334 198.7
of Siffu river : ' o

BP - 4 Cagayan river at junction 11,993 - 212.3
of Ilagan river

BP - 5 Cagayan river at junction | 6,633 232.8
of Magat river

BP - & Chico river at junction . 4,551: ' 51.6
of Cagayan tiver '

Bp - 7 Siffu river at junction _ o 2,015 198.7

of Cagayan river
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BP - 8 Ilagan river at junction 3,132 212.3
of Cagayan river

BP - 9§ Magat river at junction 5,113 232.8
of Cagayan river

The following 15 damsites are also taken as base points,

(1) Casecnan (1,150 km?) (9) TIlagan No.l (1,350 km?)
(2) CGagayan No.2 (1,631 km2) (10) Disabungan (652 ka)
(3) Cagayan No.1 (2,364 km?) (11) Siffu No.l (A) (656 km?)
(4) Diduyon (477 km?) (12) Mallig No.2 (362 knm?)
(5) Addalam (A) (864 km?) (13) Chico No.2 (720 km?)
(6) Alimit No.l (A) (559 ku?) (14) Chico No.4 (1,410 km?)
(7) Matuno No.l (550 km?) (15) Pinukpuk (856 km?)
(8) Magat (4,143 kn?)

Subbase points are determined at junctions of tributaries considering
the river basin scale. The Cagayan river basin is, then, divided into 50
subbasins at the selected base and subbase points. 30 river channels are
prepared as the basin elements, which are regarded to influence the flood

-runoff substantially.

Finally, the river system model is made agssembling the above base and

subbase points including the following basin components:
a) 50 subbasins
b} 30 river channels

c) 15 damsites

The bas1n d1v151on is shown lncludlng all the basxn components in

Fig. 4. 4. The Cagayan river system model is illustrated in Fig. 4.5,
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4.5 Rainfall Analysis
4.5.1 Rainfall Duration Time

The majer storms recorded in Aparri and Tuguegarao show that rainfall
duration is usually 4-day or less. On the other hand, the lag time of
flood runoff is estimated at about 64 hours in the longest watercourse.
The rainfall duration for the flood runoff ana1y51s at base point 1 to 9 is
therefore decided to be 4 days. While, the duration is determined to be 1

day for runoff analysis at damsites considering lag time.
4.5.2 Basin Mean Probable Rainfall

The Thiessen polygon method is used to estimate the basin mean
rainfall from point rainfall as shown in Table 4.2 and Fig. 4.6. Although
a deformed polygon appears in Fig. 4.6, basin rainfall is attested to be
usable by comparing raiﬁfalls of deformed and uniform polygons. Adjustment
factor for basin mean elevation ig adopted to estimate the basin mean

rainfall at the damsites as shown in Table 4.3 and Fig. 4.7.

The probable basin mean rainfall is caleculated from annual maximum
basin mean rainfall by Pearson Type III method. The calculated probable

rainfall at the base points are shown in Table 4.4 and Fig. 4.8.
4.5.3 Hourly Rainfall Distribution

A l-day rainfall duration curve is developed using ‘the hourly rainfall
data at Aparri and Tuguegarao as given in Fig. 4.9, This 1l-day ralnfall
duration curve ig linearly extrapolated for 4 days. In this manner, the 4 -
day duration curve is developed. A 1-day rainfall amounts to 65% of 4-day
amount, in accordance with the rainfall records. Thé‘_hOUIly rainfall
distribution is assumed from records te be centef»coﬁéentraﬁed pattern.
The hourly rainfall distribution of probable 4-day rainfall is,
consequently, estimated as shown in Fig. 4.10.
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4.5.4 Areal Rainfall Distribution

There is not enough rainfall data covering the whole basin to examine
the areal distribution pattern of storm. Therefore, the areal distribution
of the probable rainfall is assumed to give the intensive rainfall to each
of the basins of major tributaries. Then, 5 distribution types are

introduced as given in Table 4.5,

- The distribution type of Intensive rainfall in Upper Cagayan basin is
adopted to estimate the flood runoff in the main river, because this type
induces the biggest runoff. The other distribution types are used for the

respective tributaries’ runoff estimation.
4.6 Flood Runoff Analysis
4.6.1 Runoff from Subbasin

Flood runoff from subbasin is estimated by applying the storage
function of which coefficients are based on the recorded five {5) storms at

Magat damsite shown in Table 4.6.

The coefficient of the storage function and lag time for subbasins are
estimated by the following formulas, which are well known as Tone River

Formulas and applied for many rivers in Japan.

K ~ax 118.84 x 10-3
P-bxo0.175 x 1023
T =c¢ x 0,047 x L - 0,56
where, River bed slope
River length (km)

Lag time (hrs)

LR T o

, P 1 Coefficient for a function
a,b,¢c : Constant for K,P,T (a,b,c = 1.0 for Tone River

Formula)
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The wvalues a, b and ¢ of subbasins are examined through trial and
error by comparison of the flood hydrographs recorded at Magat damsite and
estimated from rainfall by applying Thiessen Polygon method séen in
Fig. 4.11, and determined to be 0.7, 1.0 and 1.0, respectively. Estimated
coefficients of storage function K, P and T are listed in Table 4.7.

Primary runcff coefficient (fl) and saturated rainfall (Rsa) are
estimated to be 0.5 and 150 ma based on the selected storms as shown in

Fig. 4.12,

The specific baseflow which 1is estimated u51ng data at 23 stream

gauging stations is 0.04 m /sec/km2 as shown in Fig. 4.13,

Fig. 4.14 shows the comparison of observed flood hydrograph at Magat
damsite and the calculated one with the above values. Asg seen in this
figure, both hydrographs agree with each other. This Fact implies that the

above storage function is suitable to estimate flood runoff from rainfall.
4.6.2 Chamnel Flow

The wvalues of the channel storage for each channel calculated under
the present river condition are shown in Table 4.8 ‘and 4.9, Under the
present river condition, non-uniform flow calculation isg applied to channel
No. 7, 8, 11, 12, 15, 16, 17, 18, 19, 20, 21, 22, 26, 27, 28, 29 and 30
while uniform flow caleulation is used for the others. The channel storage
curves are shown in Fig, 4.15. The lag time of channel flow in each

channel estimated by Kraven formula is shown in Table 4.9,
4.6.3 Flood Regulation by Magat Reservoir

The flood operation for Magat reservoir is performed by the constant-
ratio/constant amount.outflow method which ig studied by the project "Flood
Forecasting and Warning System for Dam Operation Project (May 1984)"., In
this project, the control starting point, constant ratio and constant
amount outflow are pfoposed to be 1,600 ma/s, G.4 and 3,000 m3/s,
respectively.
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4.6.4 Flood Runoff Distribution
(1) Probable Flood Estimated from Recorded Flood Runoff

The following table shows the results of frequency analysis for 100-

year flood on the basis of recorded flood at gauges,

Station Basin Area 100-Yr Flood Specific Runoff

Name (km?) (m3/s) (m3 /s /kn?)
Calantaq 907 4,900 5.40
Larion Alte 655 4,100 6.26
Pasonglao 1,987 7,100 3.57
Palattao 6,626 17,000 2,57
Minanga 1,565 5,800 3.71
Oscariz . 4,150 13,200 3.18

(2) Probable Flood Runoff Estimated from Rainfall

The estimated probable flood runoff distribution along the present
river and probable flood at damsites are shown in Fig. 4.16. The following
table shows the 100-year probable flood peak discharges under the present

river condition without Magat dam.

'Base_PQints ox Basin Area 100—Y§ Flood Specigic Rugoff
Gauging Station (k) —{m”/s) (m” /s /km“)
BP-1 27,281 21,400 0.78
BP-2 21,473 21,000 0.98
BP-3 15,334 25,300 1.65
BP-4 11,993 23,500 1.96
BP-5 6,633 14,700 2.22
BP-6 | 4,551 8,700 1.91
BP-7 2,015 3,300 1.64
BP-8 3,132 9,400 3.00
BP-9 5,113 10, 600 2.07
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Calantac 507 5,000 5.51
Larion Alto 655 4,000 S 6,11 .
Pasonglao 1,987 6,700 3.37
Palattao 6,626 14,700 2.22
Minanga 1,565 8,800 5.62
Oscariz 4,150 13,800 3.33

(3) Comparison and Evaluation

.The probable' 100-year floods estimated from rainfall and recorded
runoff are illustrated in Fig. 4.17 for comparison. ‘As  seen in this
figure, both values agree with each other.. This fact implies that the
flood runoff analysis method based on rainfall data is appropriate and

applicable to flood control planning.

100-year flood runoff hydrographs at base points are shown in
Fig. 4.18. Specific flood peak runoff for 100-year probability is
illustrated in Fig. 4.19.

4.6.5 Flood Runoff under Alternative Schemes

The probable flood runoff distribution is estimated under the

following flood control schemes.

For Framework Plan (100-year brobable flood)

a) Alternative OD (Confining dikes without flood éontrol.dam)

b) Alternative.SD {Confining dikes with S5 flood control dams)

c) Alternative 9D (Confining dikes with 9 flood control dams)

d) Alternative ODM (Confining dikes without flood control dam and with
improved narrows) | :

e) Alternative 5DM (Confiﬁiﬁg dikes with 5 flood control dams and improved
narrows) .

£} Alternative 9DM (Confining dikes with 9 flood control dams and improvéd

narrows)
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For Long Term Plan

a) with confining dikes and 5 flood cpntroi dams

b} with confining dikes, 5 flodd control dams and improved narrows
c) -with 5 flood control dams and improved narrows

d} with Cagayan No. 1 dam

e} with Ilaggn No. 1 dam

£) with Siffu No. 1 (A) dam

g) with Mallig Bo. 2 dam

h) with improved narrows _

1) with Magat dam with flood control space of 200 MCM
i) with Magat dam with flood control space of 300 MCM
k) with Magat dam with flood control space of 400 MCM

The above flood control schemes are detailed in the sectoral study of
flood control. The estimation results for the above flood control schemes
are given in Fig. 4.20 and Fig. 4.21. Table 4.10 and Table 4.11 show the

channel storage for confining dike condition.
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V. SEDIMENT ANALYSIS
5.1 General '

The sediment analysis is carried out to estimate the sediment yield in
the upper river basins and the sediment transport capacity in- river
chamnels. The study results are used for the reservoilr sedimentation and

the river improvement plan.
5.2 Data Availability and Methodology
5.2.1 Data and Method for Sediment Yield Estimate

The sediment yield in the upper river basins is usually examined by

the following records or formulas:

a) reserveir sedimentation record,
b) emplirical formulas,

¢) -sediment sampling record.

The reservoir sedimentation record does not  exist in the Cagayan
basin. In Luzon Island, the sediment in the reservoir is measured at Binga
Dam and Ambuklao Dam in the Agno river. From this measurement, the annual
sediment yield is estimated to be 4.9 mm at Binga Dam and 6.0 mm at
Ambuklao Dam. These values are considerably big due to mining operations

and are not representative of that in the Cagayan bhasin.

The emplrical formula is usable for obtaining the sediment yield in
the upper river basins. Dr. Tanaka and Dr. Ishige developed the following
formulas on the basis of dam sedimentation records in Japan.

Tanaka Formula:

_ | .
Y~ 13.0%; - 6 % 189 , X ; = Rp x E /10

HY-36



Ishige Formula:

log ¥ = 1.50 logX, - 5.58 + 0.65_/0.09 + (LogX,-5.41)2.
8 2 T 29}

where,
Y : Annual sediment yield rate (m3/yr/km2)
Re @ Mean relief of basin (m): Rp = E:(Emax - Epig)/m
E, : Mean elevation of basin (m, MSL); E, = E:(Emax + Emin)/Qn
Emax' Emin: Maximum and minimum elevations read in s square of 4 km =
4 km on topographic maps (scale 1/50,000) (m, MSL)
n : Number of squares which cover the basin
p ! Mean annual major rainfall depth {mm/yr)

-The suspended sediment records are collected at 25 stations in the
Cagayan basin. Among these statiohs, 3 stations - Pasonglao, Oscariz,
Dippadiw - have enough data for deriving the suspended sediment rating
curves. The annual sediment yleld in the upper rlver basin is estimated by
using these rating curves and daily discharge duratlon curves and by adding

assumed bed load.
5.2.2 Data and Method for Sediment Transport Estimate

The annual sediment transport capacity in river chahnels is estimated
by using the sediment discharge formula and the discharge duration curves.
Among 3 sediment diécharge formulas, Brown Formula, Einstein-Brown Formula,
and Engelund-Hansen Formula, which" are commonly used and calculate the
total sediment load including the suspended and bed load, one formula is

selected to estimate the sediment transport capacity.

The above mentioned formulas are expressed below.
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a) Brown Formula

0s = 10 ¢ L )2 x ud
g =
(W /W, -1) gd
b) Einstein-Brown Formula
| | 2 3
Q = Fy (g (g/i,-1) aH0% x 40 x (")
s 771 '8 sty (W, -1)gd
2 2
3 36
S S ® " 0.5 Yo y0.5
3 g D B (WM -1)
c¢) Engelund-Hansen Formula
t .
- 2 4 . 0.5 o 1.5
Q =0.05v2 (B 305 ("o 41
s - g (W /W 1) (W) d

V= JeR'I x (0.6 +2.5 fn(R’/2.5d))

where,
Qg Sediment discharge (mB/S/m}
U Friction velocity (m/s); U = (gRI)V->
.d Grain size of bed materials (m)
W, . W, Unit weight of sedimen@ and watexr (tbns/m3)
v Mean velocity (m/s)
ty Tractive force of flow (tons/mz); ty = WWRI
R Hydraulic radius (m)
I ¢ Enexrgy gradient of flow :
n, Kinematic viscosify of water; n, = 8.50 x 10”7 mz/s
for temperature 27°C -
g :  Acceleration of gravity, g = 9.8 m/52

5.3 Sediment Yield

The sediment yield in the upper river basins is estimated by two
empirical formulas, Tanaka Formula and Ishige Formula, 6 basins are taken
for thié estimation, they are Upper Cagayan, Magat, Ilagan, Lower Cagayan,
Upper Chico and Lower €Chico basin., The mean relief and mean elevation of

Basin 1 to Basin 6 are tabulated in Table 5.1, which are based on the
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topographical map of 1/50,000. For Ishige Formula, the mean annual major
‘rainfall depth is calculated as the mean of annual sum of the consecutive

rainféll.ovér 100 millimeters as shown below.

Basin 1  Basin 2 Basin 3 Basin &4 Basin 5 Basin 6

Rainfall (mm) 924 945 673 753 1,703 1,146

The estimated yield by formulas 1s shown below.

Sediment Yield (mm/year)

Basin Basin Name Downst. Point Tanaka Ishige
1 Upper Cagayan Cagayan No. 1 dam 0.7 - 1.0 0.6 - 3.4
2 Mégat Magat dam 6.7 - 1.1 0.6 - 3.3
3 Ilagan Ilagan No. 1 dam 0.4 - 0.8 0.4 - 1.3
4 Lower Cagayan conj. Tuguegarao R. 0.3 - 0.7 0.5 - 1.9
5 Upper Chico Pasonglao 1.7 - 2.0 1.6 -21.5
6 - Lower Chico Pinukpuk dam 1.1 - 1.4 1.0 - 7.9

The above table shows the wide fluctuation of the yield between 0.3 mm/year
and 21.5 mm/year. Then, the probable yield in the upper river basin is

difficult to be determined by the empirical formulas.

The sediment yiéld in the upper river basins is therefore estimated by
applying the sediment rating curve;. The suspended sediment rating curves
are develoﬁed at Pasonglac in the Chico river, Oscariz in the Magat river
and Dippadiw in the Upper Cagayan, river as shown in Fig. 5.1. The
sﬁspeﬁdéd sédiment yield'is estimated at long term and reliable runoff
gauges, Ampawilen, Oscariz and Guivalvin, which is shown in Table 5.2. The
“bedload is assumed to be 20% of the estimated suspended load considering
the sediment material and concentration. The estimated sediment yield is

summarized below.
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: _ Unit: m3/km2/year
Suspended Sediment Runoff Suspended ~Bed Total

Rating Curve: Gauge Load Load_ Sediment
Pasonglao (Chico river) Anmpawilen 880 180 1,060
Oscariz {(Magat river) Oscariz _ 1,270 - 250 1,520
Dippadiw {Cagayan river) (Guinalvin 1,070 210 - 1,280

Among the above values, the biggest one of 1;520 mg/kmg/year. or
1.5 mm/year is selected as the sediment yield for the whole basin on the

safe side.
5.4 Sediment Transport

The sediment traﬁsport capacity of the present river.'chéhnél .ié
calculated at the selected 26 points on the Cagayan river and the
tributaries., Einstein-Brown Formula is appiied to the sediment transport
capacity estimation, since Bpown Formula; Einstein-Brown Formula énd
Engelund-Hansen Formula lead near results and the Einstein-Brown Formula is

simple.

The specific gravity and the mean diameter of the riverbed méﬁerial
are determined to be 2.6) and 0.04 ecm on the basis bf the investigation
result, and are applied to Einstein-Brown Formula. Ten days meaﬁ simulated
runoff is used for this Einstein-Brown Formula, then the édjustmeﬁt.fécﬁbr
of 2.0 is introduced, which is the ratio between the estimate based on the
daily runoff and that based on 10 dajs mean runoff derived at Palattao.
The computed sediment transport capaéity'iﬁ the present fivér_channel is

shown in Fig. 5.2,
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VI. WATER QUALITY
6.1 FEvaluation of Water Quality.

Water quality analysis alms to evaluate the appropriateness of river

water quality for irrigation, municipal and industrial uses.

The'water'quality test results are tabulated in Table 6.1 for the
Cagéyan basin, Aécording to the water quality criteria by NPGC shown in
Table 6.2, water in the Cagayan basin is judged to be usable for
irrigation, municipél and Industrial purposes though Calcium 1is much

contained.
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Table 1.1

Preliminary Estimation of Runcff Coefficient at 31 Gauges

Drainage Annual runoff coefficient
Station Stream aren : Remarks
(xm2) Runoff {mm) Rainfall (wm) Coeff.
Simay Zinundungan 189 '65-'71 2,421 2,268 1.07
7 Calaoagan  Dummon 308 168171 2,019 2,710 0.75
10 Calantac Paret g07 "63~164 3,221 4,110 0.78
12 Escolta Matalag 655  '65-'7Ll 1,656 2,430 0.68
18 Larion Alto Tuguegarao 655 165-171 3,067 4,000 - 0.77
19  Pinukpuk Saltan 856 '65-?71 1,740 2,500 Q.70
24  Abbot Chico 3,349 '63-'64 3,287 2,770 1.19
25 Pasonglao  Chico 1,987 166-'69 2,676 2,960 0.90
29 Antagan Tumanini 170 '65-'71 3,405 4,330 0,79
30  pmpawilen Chico 751 '65-'71 2,639 3,400 0.78
34 Taed Chico 391 '65-'71 2,511 3,300 0.76
37 Casile Casile 195  '66-'69 457 1,800 0.25
38 Maligaya  Mallig 563  168-'T1 1,070 2,260 0.47
39 Munoz Siffu 686  '66-'69 1,049 2,220 Q.47
40 Malalam Ilagan 3,123 163-164 2,496 3,170 0.79
41 Palattao Cagayan 6,626  '65-'T1 1,594 2,370 0.67
42 Supang Sabangan 57 '65-'71 2,464 3,200 0.77
43 Minanga Ilagan 1,565 '66-'6G 1,646 2,580 0.64
45 Caipilan  Taotao 430  '61-'62 381 1,800 0.21
46 DPipalin Di sabungan 198  '66-'69 1,640 2,770 0.59
47T Oscariz Magat 4,150  '63-'64 1,534 2,250 0.68
48 Dulao Alimi 573 168-171 2,244 2,900 0.77
50 Hapid Ibulao 606  '66-'69 2,672 3,350 0.80
51 Camandag Cadaclan 261 '69 1,196 2,400 0.50
52 Pangal Cagayan 4,244  165-'71 2,188 2,750 0.80
53 Panang Cagayan 2,392  '61-1'62 1,707 2,880 0.59
54 Guinalvin  Addalam 921 "65-'71 1,676 2,400 0,70
55 Bante Ma.tuno 558  '63-'64 2,701 3,200 0.84
57 Kamamasi  Diduyon 462 179-'80 846 2,700 0.31
61 Bato Magat 1,649 '65-'71 1,377 2,710 0.51
62 Dippadiw Cagayan 2,380  '68-'T1l 2,439 2,850 0.85
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Year

1960
1961
1962
1963

Year

1960
1961
1962
1963

Year

1960
19861
1962
1963

Table 1.2
(Daily Mean)

Jan Feb Mar BApr May
0.14 0.16 0.20 0.18 0.16
0.03 0.04 0.16 0.16 0.22
0.16 0.19 0.19 0.20 0.21
0.20 0.16 0.18 0.18 0.15
{Daily Maxirmm)

Jan Feb Mar BApr May
0:56 0.56 0.53 0.71 0.54
0.50 0.54 0.66 ¢.66 Q.68
0.60 0.64 0.62 0.75 0.74
Q.70 0.62 0.74 0.71 0.861
(Daily Minimum)

Jan Feb Mar Apr May

~0.48~0.52-0.44-0.42-0.42
-0.44-0.34-0.34-0.42-0.31
~0.32-0.24-6.28~0.32-0.32
-0.35-0.42-0.41-0.31-0.41

June

0.31
0.16
0.28
0.29

June

0.83
0,90
0.80
0.90

June

-0.25
~-0.34
-0.28
-0.37

HY -

July Aug
0.28
0.37
0.32
0.32

0.36

0.38
0.33

July Aung
0.66
Q.2
0.78
©.89

.94
.05
.78
.B2

oo o

July BAug

~0.34-0.38
-0.28-0.24
-0.26-0.18
-0.39-0.39

43

‘Sept

0.72
Q.74
0.88
0.79

Oct

0.70 0
0.72 0

0.83 0.

Mean Monthly Water Level at Aparri

Nov

.28
.30

.17

Nov

.74
.88

67

Unit: m

Dec Mean
(.24
0.17
0.21
Q.26

0.24
0.22
0.25
6.23

Mean= (.24

Unit; m

Dec Mean
0.83
1.065
“0.88
0.90

0.7%
0.76
0.75
0.64

Maximur= 1.05

Unit; m

Sept Oct Nov Dec HMean

-0.40-0.38~0.34-0.32 ~-0.52

-0.22-0.26-0.33-0.39%

-0.28

-0.44

- ~0.36 -0.36
~0.36-0.39-0.39-0,33 ~0.42

Minime

-0.52



Rainfall {mm)

Stacion

Aparri
Lal~lo

Bitag Grande
Tuao
Tuguegarao
Pinukpuk
Naneng
Guilguila
Lubuagan
Basao

Ilagan
Banpa-an
Bentoe
Barlig

Bavko

Mr. Polis
Mr, Data
Lagawe

Hayon

Echague

Diadi

Barat
Consuetiao
Gabang,
Dakgan
Casiguran
Wacal

Banti
Dippadiw

" San Francisco

Nia,
Cabarroguis

Hapid
Baretbet
Baligatan

Poblacion
Lagave

Ste Domingo
Kasibu
Kamamas i
Alayan

Packet

Period
1951 - 85
1972 ~ 84
1975 - 80
1956 - 85
1949 - 85
1970 - 81
1956 - 85
1963 - 80
1969 ~ 18
1963 - 75
1965 - 84
1953 - 78
1963 - 85
1963 - 85
1963 - 80
1963 - 80
1950 78
1968 - 82
1968 - 80
1976 - 85
1968 - 71
1968 - 80
1956 - 85
1973 - 82
1973 - 82
1961 - B4
1980 - 85
1980 - 85
1980 ~ 83
1975 - 80
1982 - 85
1976 - 85
1977 - 85
1976 - 85
1976 - 85
1976 - 85
1978 - 85
1978 - 85
1978 - 85

1979 - 84

Table 2.1

Jan.

134 .4
125.0
85.5
29.4
18.7
83.7
38.3
122.7
62.6
95.6
59.1
27.2
17.9
134 .4
6.5

Feb.

75.2
56.1
21.0
24.3
4.5
26.0
28.1
56.1
32.8
27.2
20.9

1.6
11.9
41.0

1.5

.Mar.

45.4
29.5
28.9
31.2
30.2
58.4
51.4
61.7
65.2
70.6
32.3
22.0
46.6
92.9
43.8

160.4 134.0 110.1

27.2
176 .0
63.4
17.5
54.2
23.8
33.5
38.6
18.4

25.0
88.5
25.5

9.1
16.3
1.1
8.0
13.0
11.3

74.6
65.2
69.9
18.2
49.9
35.8
44.0
25.5
79.8

234.2 113.8 176.5
19.6 112.2

36.8
33.7
185.8

12.4
19.7

122.8 138.2

96 .2
15.4
21.1
29.4

4.9
28.86
52.5
183.1
112.1
65.4

7.1
21.7
12.5
10.7

31.5
14.6
44 .4

17.9
3.2
47.0

52.0
42.8
58.9
7.6

62.7
29.7
86.0

55.5 111.5

42.4
30.5

60.1
75.2

Summary of Meteorological Record

Apr. May

99.4
162.3
212.6
171.0
113.1
203.8
208.0
215.4
147.7
288.8
155.4
218.7
263.8
309.7
284.5
337.3
357.0
171.3
217.2
114.5
173.0
226.7
221.5
128.5
134.5
242.3
1741
102.7
190.1
146.3

35.3
55.5
21.4
63.3
49,1
75.8
72.9
77.0
51.2
114 .8
62.6
78.8
127.6
95.2
169.1
157.7
187.9
190.1
89.5
91.7
54.4
90.0
70.9
33.4
23.1
136.3
160.7
71.4
27.2
41.8

170.3
222.5
262.7
206.8

95.5
115.2
128.1

98.7

117.9
115.3
189.8
158.7
191.4
126.2

240.1
113.9
260.1
279.0
229.6
251.3

HY-44

June

175.2
145.9
118.3
195.4
155.2
233.6
271.8

321.8
124 .6
422.0
172.8
274.8
294.5
402.6
304.8
457.1
413.5
265.0
200.4
97.1
239.2
224.8
252.6
179.9
158.8
229.4
107.5
86.6
59.7
82.3

185.8
167.9
186.7
t77.0

183.3
161.7
221.3
187.7
170.4
171.9

July Aug. Sept.

183.5
171.,2
313.0
214.8
195.5
63,2
285.4

329.1

213.1
182.0
144.7
302.4
390.5
394.7
371.0
516.8
619.4
362.0
707.8
148.8
275.8
271.4
380.4
251.5

234.2

284 .7
255.5
133.0
245.8
143.1

96.0
209.4
231.4
2342

284.8
193.5
223.1
325.4
253.8
259.5

226.5
275.0
199.9
232.2
234.5
322.3

337.8

284.7
236.5
341.4
186.0
375.6
267.9
411.6
421.4
553.5
563.3
319.9
263.6
259.9
192.4
323.1

331.0

216.7
176.5
251.9
201.4
169.9
239.2
143.4

187.8

173.7

194.9
213.1

207 .4
157.3
234.9
216.6
200.3
187.3

286.8
197.7
5687
175.1
202.2
212.7
288.7
312.9
210.8
314.9
172.2
274.5
302.8
372.1
3.4
453.0
465.2
341.4
220.4
189.6
211 .4
202.7
325.5

229.0
216.5

592.5
183.2

224.6

i81.1
153.9

124.2
241.4
254 .4
231.0

230.1
232.7
259.6
4501.2
375.2
3135.8

Oce.

345,
310.
214,
246,
248.
365,
298.
Ji8.
237.
312.
291.
148,
204.
407.

'188.

378.
296.
331,
260.
272.
399.
337.
263.

230.

273,
421.
259,
177.
249,
328.

159.
213.
250.
202.

259.
245.
555.
521.
535.
231.

2
3
2
7
5
5

oo e

L Y = P~

Nav.

197.6
349.1
286.3
230.8
276.4
366 .2
299.2
375.9
275.0
4139.8
315.9
115.3
152.5
499.5

. 67.9

370.9
220.4
394.3
185.7
128.0
280.0
156.4
211.8

'284.9

274.6
628.8
L41.4

78.9
458.1
209.8

121.0
109.4
125.1
160.2

136.3
116.3
398.4
505.7
475.1
2771.7

D=c.

210.8
197.2
141.2
96.9
94.7
189.2
94.9
237.2
155.4
271.5
191.1
26.4
54.4
326.3
54 .4
246.6
78.2
146.3
99.3
142.3
153.3
104.9
60.5
90.3
68.9
402.9
50.4
"34.7
299.5
17L.7

117.9
29.9
49.4
s0.9

64.3
44.8
132.1
306.7
268.3
201.8

Annual

2,215.3
2,074.8
2,197.0
1,711.1
1,632.6
2,398 .4
2,274.7
2,713.0
1,912.1
3,081.2
1,804.1
1,872.1

©2,135.2

3,487.8
2,233.0
3,875.5
3,328.0
2,851.6
1,862.9
1,489.5
2,099.5
2,107.5
2,213.5
1,721.3
1,619.7
3,715.0
1,702.7
1,143.7
27,2091
i,728.5

1,371.2
1,562.7
1,774.0
1,652.5

1,920.0
1,453.7
2,657.8
3,252.2
2,914 .6
2,204.1

{to be continued)



{Continuation)}

Mean air temperature (°C)

Station

Aparri
Tuguegarac

Echague

Mean max air

Period

Jan

1951 - 8% 23.1
1951 - 83
1981 - 84 21.5

temperature (°C)

23,

Station

Aparri
Tuguegarao
Malasin
San Isidro
Tagawe
Hapid
Barebbet
Consuelo

Sto Domingo

Mean min air

" Period

1951 -'85
1951 - 83
1976 - 80
1976 - 80
1981 - 84
1981 - 84
1931 - 84
1981 - 84
1981 - 84

temperature {(?C)

Jan.

26.
29.
27.
27.
29.
23,
26.
25.

1

[ o R W F\J_ [ LS I

T

27.7

Station

Aparri
Tuguegarao
Malasin
San Isidro
Lagawe
Hapid
Baretbet
Consuelo

Sto Domingo

Relative humiditby

Station

Aparri
Tuguegarao
Fchague
Malasin

San Isidro

Period
1951 - 85
1951 -- 83
1976 —~ 80
1976 - 80
1981 -~ 34
1981 - 84
1981 - B4
1981 - 84
1981 - 84

(#)

Period
1951 - 85
1949 -~ 85
1981 - 34
1976 - 80
1976 ~ 80

Jan.

20.
19.
21.
21.
20,
21.
21.
20.
19.

Lo e A B L . R = R

Jan.

85
81
28
85
36

Feb.

23.8
24.1
22,7

Feb.

“27.6

3.2
27.4
28.2
29.0
24.6
28.2
28.7
29.1

Feb.

24,
19.
21,
21.
19,
20.
23.
21.5
20.1

o BT RN « SN -]

Lol w1

Feb.

83
76
36
81
82

33,

Mar.

25.3
26.1
24.5

Mar.

29,

ST v < S )

30.
30.
28.
25.
31.
30.
28.

e RS e T = «

Mar.

2]
W

Mar.

82
72
81
78
78

Apr.
27.1

28.2
26.1

Apr.

3{.6
33.9
32.8
33.1
28.8
27.3
31.0
30.9
31.0

Apr.

23.6
22.6
24.6
24.9
21.7
22.7

4.3

24.2
20.2

ApT.

81
68
79
70
T4

- 24,

May

28.3
29.0
26.9

May

33.3
36.8
32.9
33.0
29.7
28.5
30.1
31.7
32.2

May

24,
23,

25.

w NOB 0 o~ W

23,
24.5
25.4
22.2

May

80
69
83
72
73

HY-45

June

28.5
28.6
27.6

June

33.5
387
31
31.

28.
29,
31.
32.

-~ M~ O NN D D

June

24.
23.
25.

22.
24,
24 .
25.
22.

June

80
73
84
ac
80

Fo S S PR B O R

July

28.3
28.0
26.8

[
5]
=
<

o,
=
ot

o

B
=]
NSO NNy~ O o

July

81
75
84
81
82

T
[is)
s I I I . B SRR BN « TR ¥ |

Aug.

27.9
27.7
26.6

Aug.

Lo
[x%
e

o
o
Lol « SO v T v + BN o R« S B 8

Augr,

24,
23.
25,
25.
21.
23.
24,
23,
20.4

W

N ' R ST - /]

Aug.

33
T8
&7
80
81

Sept.

27.6
27.3
26.3

i

Ll
b~

o+

31.
3%
30.
31.
29,
28.
29.
28.

Loy

]
-l

ek

NN N NN
Wk P W W
Ea -\ R o BN - R

25.
2%,
20,

Sept.

84
79
36
85
83

28,

'OG\O:!N‘-J\.'J\DO\O\

det,

26.8
26.3
25.3

Gct.

30.
32.
29.
29.
29.
26.

A8

A%

27.
29.

Cct.

Gct,.

84
30
85
83
36

A O~

D
=
ES I B - N e R

Nov.

25.4
24.8
24.2

Now.

28.
30,
27.
27.
29.

[ .

27.
27.
3G,

o -]

Nov.

n
I
e~ .- B I o= B~ B S T VR ¢ 4

Nov,

86
33
90
88
0

Pec.

23.8

23.

Wi

BPec.

[
oo
O W o

o
W
w o o e

2

i

Dee.

21.
20,
22.
21.
21.
20.

2%.
18.

LV B S = L B VS R E A )

D W

Dec.

871
23
92
86
38

Mean

26.3
26.4
25.1

Mean

3o.
33
30.
30.
29.4
26.

o B

o

28.
30.

S N O

Mean

3%]
[
e e W B D N

[
o
8]

Mean

83
76
85
31
82
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(Continuation)

Daily evaporation, A-pan (mm)

Scation Period
Tuguegarao 1974 -
Alimanao

reservoir 1957 -
Talictic 1957 -
(Baligatan)

Bontec 1969 -
Echague 1977 -
Lagawe 1980 -
Consuelo 1980 -
Sto Domingo 1979 -
Baretbet 1980 -
Wacal 1980 -
Malasin 1976 -
San Isidro 1976 -
Wind speed (km/hr)
Station Period
Aparri 1951 -
Tuguegarao

1958 -

85

67
84

74
85
83
84
84
84
84
80
80

85
85

Daily sunshine duration
Station Peried
Tuguegarao - 1978 - 85
Echague 1981 - 84

Jan.

2.6

3.9
3.0
3.9
3.5
4.3
3.4
3.0

3.5

3.5

Jan.

12

(hr)
Jan.

4.4
2.2

Fab.

4.2

3.5
4.6

4.4
3.9
3.7

4.6

5.3
3.3
4.2
4.4
4.4

Feb.

10

Feb.

6.5
5.6

Mar.

5.2

6.6
6.0

4.2
5.3
4.3

5.2

6.3
5.7
5.2
6.2
5.8

Mar.

10

Apr.

5.8

4.3
5.6
5.4
6.0
7.3
6.2

5.6

8.3
7.3

Apr.

1¢

A?r.

8.0
6.8

HY-46

May

5.8

3.0
5.4

S 5.7

6.1

6.3

6.2
5.8
7.5
7.1

May

June

5.2

3.5
4.7
4.8

5.4

6.4
5.8
6.6
6.2
6.4

June

June

7.8

6.4

July

6.0
5.6

2.5
4.8
4.9

5.1 -

5.8
5.6.
5.7
6.0
6.1.

July

July

6.8
5.9

5.6

5.3

. 5.4
5.5
5.4

Aug.

Aug.

5.2
3.9

. Sept.

3.3

5.8
5.1

3.6
4.3
4.9
4.7
6.0
5.0
4.8
4.3
4.9

Sept.

Sept.

6.0
5.0

Oct.

3.3

5.3

4.6

3.2
3.5

6.b

3.3
5.3
4.3

4.7

3.8

3.8

Qct.

Oct.

4.7
3.8

Nov.

2.6

4.5
3.7

2.9

3.2

5.5
3.3

4.7
3.6
3.5

3.1
3.1

Nov.

14

-Noﬁ.
3.6
3.3

MMM W W B W W M L
s Tor

Dec.

2.0

R

(55
(4]

- - R R N e . .

Dec.

“Mean

4.1

3.4

4.2
4.9

a.s .

5.7

4.8
4.8

5.1
5.0

Mean

10

Mean



Table 3.1 Selection of Runoff Gauge for Tank Model
/L ' Drainage
'Runoff Stream Area Selection  Reason for
-Basin Gauge {(km?) Selection
- Palattao Cagayan = 6,626 .appropriate
Basin 1. Pangal Cagayan 4,244 drainage area
“(Uppér =~ Panang Cagayan 2,392 .long record pericd
Cagayan) Guinalvin Addalam : 921  Selected
Dippadiw = Cagayan 2,380
: - QOscariz ‘Magat 4,150 .appropriate
Basin 2 Dulao Alimit 573  Selected drainage area
(Magat} Hapid Ibulao 606 .less missing
Camandag Cadaclan 261
. Bante - Matuno . 558
Bato . Magat - 1,649
Basin 3 Malalam Tiagan 3,123 .appropriate
(flagan) Minanga Ilagan 1,565 Selected drainage area
. Dipalin’ Disabungan 198 :
Basin 4 Calacagan Dummon 308 .appropriate
(Lower  Calantac Paret 907 drainage area
Cagayan) Larion Alto Tuguegarao 655 Selected .long record pericd
_ - Antagan Tumauini 170
Basin 5 rnmpawiien Chico 751 Selected .appropriate -
{Upper - Taed Chico 391 : dralnage area
Chico) Supang - Sabangan 57 .less missing
Basin 6 Escolta  Matalag 655 .less missing
. (Lower Pinukpuk - Saltan 856 Selected
" Chico) C
Note; /1: Runoffs. at these gauges are examined by double mass curve

and runoff coefficient, and judged to be reliable.
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» STATION
* DISTRICT

EE s rESTERES Sy

Y RAINFALL

(MH)

-

_______________________ R e s D A T R e e WA A T R M A e R KPR T T e B b S e e v ax 0 e B R e e py e AR A e e e A A A A e O e

JUNE JuLy

e e b T T A L e e e e iy e e b P N e L L L L L T Sy om s W or o e - A e e T e e T 08 B e A D e e e S S G CE R R W

1964
1965
1966
?96?
19458
1989
1970

1971

i972

1973
1974
1975
1976
19727
1978
1??9
19840
1981
1982
1983

1984

(F)
(M)
tw
(F)
)
)
¢F)
€]
Ly
(F)
(")
(L)
(F)
(my
(L)
(3
()

(L)

£F)
(1)
(L)
(F)
(r}
(3]

Tahle 3.2
“““““ ILAGAN
------ ISABELA

JAN FEE

0. 2745
0. 54,5
26.3 11.6
19.9 14,9
7.5 33.1
i5.5 63,0
3.8 C.
4.3 2.5
0. C.
0. W3
1.5 G.
Tab 3.7

16.3 15.0C

19.3 27,9

20.3 C.

5.0 15.5

d2.4. 0.

1.0 6.3
23 ¢4 £.0
hed 2.3
0.0 c.0
79.2 28.0
Q. 0.
10.7 25.6
1641 C.
Q. 55.9
51.0 C.
111,7 0.
a. 15.2
3761 G.
2.5 7.6
Q. a.
12.7 C.
54t 20,3

RIS G.

61,9 2.5

22,8 2e5

Tetr 2.5

L8 .72 0.

Té.2 14.%

5.2 Q.

Teb 7.8

17.8 7.7

43,1 5.1

30.5 Sa

2.5 a.

a. 245
0. 5.0
3,0 3.4
0. 2.0
D. 8.1
17.7 2.5
b.7 10.4
17.8 5.1
.6 .1

27.8 0.7

13.6 t.2

15,0 0.

Q0. 1G.8
6.4 C.
£0,8 c.
54.8 14.8
0. C.
5.2 6.2
LI 3.0
3.4 €. 4

MAR
VN
[

22,8

23.8

2.7

3.3
G.
D.

Hay

Ll 0 -
GO DO N D 09O

[V - BN
Ll ol <= R =) [ Y A

E ol
()

Y

29,4 180.0
26h.8 6741
169.0 76,9

79.3 8241

88.9  &9.7

117.0 139.4
63.0 143.,8
27.2 167.6

11041 0.
62.4 601
5.5  30.5
50.8 51.9
76.7 §3.0
35.2 31.8

111.7  B1.9

221.1 14,0
66.5% 69.2
71.6 43,4
67.8  18.2
38.1 1.9

1.0 T
19,2 38.1
97.9 33,0
66.0  27.9
99,5 ' £4.2

205.7 199.3
40.6  40.7
25.4 96.3

5.1 17.8

106.7 7.6

240.1 27.9
99,1 25.3

102.2 1Ct.6

200.6 a.
12.7 96.5

0. 2.5
I0.4 35,5
5.7  20.3
73.7 79.4
685 25ut
30.5 G

122.3  E1.3

0. ﬂl

2.5 48,2
38,1 4C.6

5.1 15.2
12,7 34,3
12.7 20.3

ha2 Gh .4
0. 66,9
4.4 55.9
123.8 58.0
264,28 133,46
32.1 Q.
0. hel
B4. b 0.0
52.4 1.6
Tha2 C.
16,6 40.0
20,2 11.2
5.2 120.4
36.0 0.
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COBE NO, ===w
+« REGION
AUG SEPTY
Téhad 31.8
£3.9 74,2
191,84 12444
98.3 Ti1.2
39.7  135.9
50.5 138.5
34,8 1G7.3
60.58 16,3
35.1 4.1
44,4 19,3
0. 31.1
48.0 Tk
66.1 129.5
39.4 10.3
4645 31a4
127.2 29,5
224,.8 19.4
21.5 12643
121.8 92.5
105.8 17.8
49.0 50,8 -
124.5 55.9
83.8 112.6
T 20.3 33,0
58,4 B1.8
109.2 258.4
‘1168 18.4
S58.5 £8.2
15,2 15.8
61,2 £0.7
83.8 15.2
127.C  106.6
17.7 0.
- 20.3 58.4
04,1 56.4
0. 43.5
45.6 40.6
2.5 1.1
zg.0. 7.6
200.7 . 25.4
12.7 149.5
5.1 37.8
£8.6 35,5
[ 101.5
40,6 119.4
106.6 106.6
40.6 96,5
139.7 9645
S 295.8 219.4
109.6 72.5
41,2 19.7
5.0 [7C.8
3.0 34,2
9.8 1C.4
87.4 40.2
7.2 73.2
29.4 0.6
48,8 128.0
5142 ‘84.2
86.4 Q.
32.4 2.8
20,4 0.
£3,0 105.2
89.2 24.8
16,0 3.4
110.0 7.6

“- .D552. 19
REGION I1
ocT NOV
42,2 1745
7.8 18,7
51,8 41,0
129.2 137.3
3408 4461
92,2 171.8
0. 126.7
109.7 0.
0. 4341
67.5  67.3
53.0 176.2
58,3 382.8
137.7 101.8
9.2 - 20.4
0. 5.0
14,0 9.9
57.9 1 15,6
10.8  67.9
273 .4 5.6
43.2  144,1
7.6 1399
182.8 114.4
112.0 98,2
18044 - 79.7
313.0 132,79
210.6 " 227.7
162.6 373.6
3545  55.9
5.1 a.
7.7 149.8
164.1  129.,5
26441 254.0
50,5 . 357.2
104.8  260.2
279.6 137.2
137.8  35.6
5.1 50.8
128.8 0.
157.5 7.6
6621 19,9
2.5 2131
106,86 266.7
20.3 © 15.2
20.3  200.6
0. 15.2
63,5  20.2
27.%  185.4
187.9  33.0
28.1  90.7
17.4  26.2
13.9 . 29.2
68,4 279.0
7.2 44,0
231.0  313.8
33,4 130.6
36.8 . 47.8
172.0  64.0
42.2 - 40.0
73.0 81,2
4042 35,0
114.4  55.5
1742 50,2
97 b 76
41.46 3.2
142.0 9.8
335.2 4.6

pEc

95.0
117,3
24,0
§2.9
194.,8
29.1
16,5
47,8
4D. &
93,9
57.5
26641
17.2
5.0
17.2
0.
80.8
25.0

105.9

108.5
107.7
192.7
147.0C

17.9

281,59

101.6
124.8
35.¢6
Ted
O.
127.C
15.3
5.1
53.3
223.5
71.0

132,

66.0
101.¢
35.5

165.1.
27,9
12.7

0.

12.7
3.3
56.0
78.8
14,7
5.6
19.7
51.8
11046
18.4
30,2
25.4
8.2

to be Continued
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== x aag::::‘:::z::::a.‘:-.::::-:::::::::u
= 10 = DAY RATHFALL (H®) =
* STATION MAYON : £ CODE NHD, ~wmwnmu 0s52 2%
« DISTRICT IFUGAD * REGION  ~wecwa REGTOM 11

YEAR fED AR APR MAY JUKE JuLY AUG SEPT oLy ROY pEc
1962 (£) 0. 24,8 [ 11.9 . 266 162.6 148,7 28 .8 38.2 19 .8 85.9
§.5] 0. 40,1 bab 16.9 10,7 221.2 B b 75.9 671 0.4 16,9 10641

(] 23,8 28.6 2C.7 0. B2.1 15%.9 69,5 1731 112.5 46.9 551 21,7

1964 (F) 18.0 13.4 21.5 0.0 29.7 72¢.2 4.3 88.9 64.3  116.8 124.6 18,5
(M) b8 26.9 19,7 22.6 27.1 50.4 63.0 62,5 122.%9 31.3  40%.4 174.2

: (L) 14.0 $7.0 1e.4 9.7 145.1 10BS.9 126.2 45,7  125.3 83.4  155,4 26.3
1965 (F) " B.? 20,0 10.5 19,5 4247 84.9 61,2 1,4 68.4 4.2 £1.,0 21,7
(M) 105.9 0.0 3.8 22.4 42,3 58.3 82.6 55.0 3.4 50.5 1.2 30.6
(L} 9.9 11.7 22.4 45.5 42.2 Stubh 142.9 311.8 107.2 5.9 23.0 36.6

1966  (F) 8.5 Tab 29.7 i3, 74.9 &b Shab 7¢.0 3.8 20.2 85,4 V7.3
(M) 5.0 5.2 0.0 8.7 67,7 B6.4 27.5 53.5 t4,6 4.2 117.5 12,7
N 1244 34,4 15.0 26.1 146.8 45.9 46,9 1C2.9 6.2 25,2 25B.2 108.¢
1987 . (F) 50.z 5.8 13.& bie2 6.0 69.4 SC.2 57.2 ¢4 141.8 149,9 60,5
) 68,5 20.2 2.2 31:8 63,2 31.3 36,0 B1.2 $9.8 115.4 20.7 25.1
) . 22.4 3.2 G.0 1z.8 49.8 101.0 14%.8 110.6 69 .4 8.4 151 3z.7

1968 (F) 0. C. 51.1 a. 87.1 122.3 0.1 1ES.t 135.4 37.9 18,1 0.
(M) . 0. 0.5 U. 0. E.4 67 .1 21.9  185.1 Q. 41,2 14,5 14,7

(L2 0. T8 v, 369.9 47.2 197.1 170.7 10£.3 13.9 19.5 1647 0.
1969 (F) 0. 11.9 Ue 21,3 1.3 28.5 2hat 7.9 72.7 86.2 0.8 26.C
(M) 18.3 0. 35.6 0, 1561 &5.5 0. 11.4 G. 12.2 . 45,2
: ) 0. G. 1.3 ) 6.9 0. 79.0 §5.2 69.9 g&.1 $3.7 110.3
1970  (F) 18444 C. 90,2 2i.6 25.9 158.2 0. 21.4 33.3 42.9 57.9 179.9
(12D 24,9 G. U 0. 21,6 20,1 54,0 11.2 171.38 288.3 B0.5 114.4

. oy . 0, 6.6 24.9 6.1 62,0 Q. 123.4  111.0 26,7 1G9.,2  177.3 C.
1971 tF) 7843 $.3 15,0 C. 107.7 28.7 93.5 YE4,5 1Bi1.1 314,46 6.3 27.8
() 8.4 a. 25.6 3.3 302.1 55.9 164.7 0. £0.5 $6.2 4.3 57,1
(L} 0. 73.4 1.1 0. 22.1 3.6 155,22 134.1 5.6 29.9  215.3 73.6
1972 (F) 63.2 441 Je 47.8 £2.6 45.2 11,1 118.3 82.5 18.0 96.1 F
) 7.9 G. éa I5.8 127.6 13.5 104.4 21:,2 25.2 C. 10.4 «5
) 8.t 5.3 1G.4 G. 96.5 18,5 55.4 1G.4 G. 12,4 29.8 1.0

1973 (F) G. 42,1 s 0. 5.1 Ga 45.7 48,1 87,6 134.9 29.7 0.
) . G, Ga Q. 0. 161.6 163,14 G. tgx.7 S.4 148.2 9.4 14,6

ey - 2.3 C. 69,2 0. 52.3 8.8 48,8 IC2Z.4 £9.G 88.5 212.6 G

1974 (F) S 0. 9.9 C. G 9.1 7G.6 2.8 7.2 0. 98,4 27.7
) 33,3 5.4 U S7.7 I2.%  161,3 38,6 21,5 G 177.,7 24.9  137.4
(L} 28.0 a. 137 2.7 G 37.3 21.5 1,3 112.6 2:25.:% 94,7 11,9

1975 {fF) 23,2 G. 1442 C. 68 .1 57.7 4.6 34.3  1C3.4 4.0 73,7 52.1
oA 107.2 5.8 5.2 a. 12.9 14.0 SGed 5.8 22.9 £5.9 21,3 130.4
) ) 4046 4 13.9 4.9 4.6 1.5 2.3 49,3 5.7 34,2 13.6 37.0
1976 (F) 0. 6.2 133,7 103,68 133.5 §6.5 41,9 117,2 90.5 1132 25.2 19,1
(M3 0. . 7.6 30,5 1,3 £5.2 o, 1a.c 96,4 205.1 59.1 61,4 49,3

(y Q. 1.2 U, G. 316.8° 144,14 8.8 LE.8 95.5 i6.9 26 .4 8.1
19?7 (F) 19.3° 12.0 3.3 0.3 25.9 8.6 89.6 1e2.0 52a4 35.9 9.4 13.8
) 27.1 16,5 13.5 c.3 12.9 75.2 76.2 25.6 109.2 é%.5 188,12 PR |

S tL) 38.2 0. 9.9 1, 26¢.9 4C.9 1C3.9 72.1 26.6 2.0 14,8 0.3
1978 (F} 2.6 3.1 3.4 16.0 6.1 54,¢C 2.5 20.5 59.5 112.1 112.0 3141
() 0. 5.2 17.5 30, 0. 7.3 75.0 19.8 128.9 £5.8 7.9 15,3

) 1.2 28,5 re0 10206 126,6 231 55.3  23£,2 125.7 ZU7.4 2.9 53.4
1975 (F) 226 C. 19.3 I, Seh 214,68 57.7 1CG.4 75.¢ 175.0 52.0 12.3
() 2.0 c. 3.6 25.5 153.%8 28.7 56.5 £1.2 661 70.6 69 .9 4.6
() 2.7 C. to.8 12€.0 80,46 11%.3 105.4 1.6 137.3 131.8 73,2 32.7
J1980 (82 0. . 11.7 25.9 C. Sei 0.0 S6.0 Fhat 35,9 47,9 261.5% 12,6
() a. 3.2 5.3 89.1 115.4 G.0 116.9 €2.% 123.3 0%.9 29.0 2.4
(L) 0. 0. 151.6 2.0 114.7 2441 74,7 6C.1 52.5 255.2 18.3 2.4
1981 . (F} 7.6 22,2 0.0 0.0 7.5 12%.,6 159.4 113,6 158,2 17,1 S4,9 a9
: () 4.5 4.1 00 48,6  134.7 99,2 243.2 59,4 100.6 0.8 23,5 1.4
{8 10.2 16.8 J.0 191,2 296.1° 110.2 59.0 2.9 5¢.,0 213.7 A7 1 9,.%
1982 (F) L6 0.0 26.3 71.0 2a.7 S1.6 57.2 63.0 1C1.4 4.5 55.7 29,5
. ) 1.3 .8 29.46 128.2 5.9 88.7 120, 12.7 67,8 75.0 23.0 bk
L) 3.7 0.0 144.0G 0.8 2&7.1 55.5% 3.6 V71,5 35,0 1.0 1.8 15.9
1983 (k) 6.7 (] 0.0 9.4 2.1 14,5 2¢.0 £1,2 3.5 3.4 1,9 Q.0
. (K> 30.2- 0,0 0.0 G.0 LS. 6 54.6 49.4 45.5 27.6 §1.5 4.9 77
) (L) 8.3 ¢.0 2044 0.0 14.8 4.0 29.5 39,0 153.2 1bS.3 1.4 1.5
1984 - (F) 0.0 4.0 2u.? C.0. 209.7 53.1 114.5 59.6 G.0 6.8 3.2, 59,5
M) 241 C.C- 109.2 1.4 45,6 29,7 97.2 65,2 51.0 52.3 2.0 G.0
w? 7.5 2.6 7.3 £7.3 112.5 23.1 2.5 110.0 20,1 72G2.9 12,6 4.0

te be Continued
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B e L T

= G - DAY  RAINFALL (HM) =

A SR - L4 M S A-S-A-0-2 B N S S SRR 2 .
A STATION ~==w=- TUGUEGARAG A CGDE NQ, =m=m=w= 0552 - 048
O DISTRICT =mam== CAGAYAN * REGION  rowoon REGION 11
YEAR JAK FEB MAR APR MAY JUNE JuLy AUG SEPT ocT MOV DEC
1963 (F) 0.5 0. d. ©C. 1.0 18.1 110.4 2048 561 Q. 1.0 139,5
[£.%] 6.8 1 1.0 1.0 Cad 104,73 - 148.5 23.5 122.46 1046 0. 118.6
(L) 0. .3 4.3 0. .4 114.5 3.2 0 10.9 59.5 5.1 14.6 0.8
1964 (F) 4.8 c. 35,5 G3 13.5 65.9 29.8 323.5 99.0 138%0 . 155.0 52.4
(#) G. 2 1.9 [ i3 $6.7 75.4 100.9 10.8 4123 hd4.4 45.1
(L) a, 41.0 Q. 2.7 5B.6 3b4q4 81.2 231.2 71.4 54,8 359.4 3,8
1965 (F) (AN 2.3 1.8 G.38 15.7 12.2 3.4 15.5 139.0 o 98.7 5.9
(M) 10.3 0. . 0. 3.0 85.6 358.0 47.9 3.9 0.5 4.9 9.7
(L) 20.7 0. 7.2 ‘9.2 107.7 47 .4 57 .6 5.0 111.3 3.1 2244 4.9
1966  (F) 0. 7.9 2.2 4.1 153.3 64,1 2had 70.9 12.0 7.1 44 48.7
(M) 15 .5 1.3 32.1% 56.9 29.2 115.8 1171 39.3 46.7 147.3 63.2
(L) 3.6 12.7 1.5 O, 197.7 9.2 6.9 121.1 138 113.3 422.7  126.9
1967 (F) 2.1 c. 3.9 225.1 0. 62.5 Ga &R.2 55.4 287.9 - 101.9 heb
(t) 3.8 2.6 . S.1 34.0 q. 0. 1471 I5.% 337.9 . 24,3 1.5
{L} 4.4 [ Jd. 5 381 301.0 4743 - 226.9 177 1.5 7.9 6.3
1968  (F) 7.9 C. £.9 0. 25.7 82.8 25.2 162.3 32.2 25.7 1.3 0.
(M) 3.3 1.1 Ve 2144 Cat 4.5 100.3 293.46 2.8 9.9 11.2 0.3
) a. 0. U.5 53.9 32.9 56.5 106.8 56.8 290.9 2.9 . 5.9 .04
1969  (F) 0,8 o. d. 51.6 G. 138.7 133.5 28.64 73.1% 9.1 5.2 30.9
: (¥) 0. 0, 1.5 O 2944 22.2 3Q.7 2.6 d4 44 3.2 150.4 29,9
: L) 0. Qs J. 1.3 54.0 0. 353.3 401 65.3 13,2 31.9 7.7
1910 (62 IR I 0. 11.1 441 9¢.2 71.7 1945 37.3 38,5 49.9 170.8 70,4
) 2.9 G, Qe 6.5 [T 7.9 156.8 Gh .7 49,0 1Z2.4 69.0  113.3
4% 3.0 1.2 123.0 4.2 t2.1 1.6 9.6 T2.7 6.6 261.2 79,3 2.5
1971 (F) 5.5 Z.i e 1 39.5 83.6 £ b 25. 2 1646 303,7 179.9  113.38
(H) 0.8 35.8 9.3 10.0 35.4 $3.1 209.8  49.1 11443 127.3 19G.2 70.0
.} 0e5 G 1.0 Ca 27t 9.l 42.3 1.0 91.3 136.4 483.1 36,7
1972 (f} 52.7 4.8 3.1 Q. 41.1 79.1 5.2 5547 86.5 Q. 50.7 24.3
%) 0. Sal 28.7 1445 BE.2 4.7 62.4 5.2 5.0 0. 2.5 0.
(L) 27.4 Cel 4.5 1C.7 21.3 77.8 90.3 §2.6 59.4 2642 55,6 9.8
1973 (%) 8.8 7.1 . G Gb .2 27.5 25.2 §2.7 2B.46 147.6 47,8 53:.1
(8} 0. Ce Js G 51.9 101.2 4.2 52.3 35.5 281.4 199.4 2.6
L2 Geb 0.2 25.7 Ge 125 42,7 167 131.3 20 63,7 538.9 2.2
1974 (1) 0. 1.5 U, 10.1 591.7 108.5 20.5 G€.5 1645 199.1 320.4 19.12
(4] 0. C.2 [ 7.1 142 12.2 20.5 ¢fF.0 100.5 90,8 160.3 98,5
€} 3.5 Cs U 7.3 29.7  29.2 i8.3 31.2  13%.%  208.0 1.5 38.0
1975 (F) 0. c. Te € 54.0 33,3 26.5 12C.4 1.8 199 1 23.6 13,1
(M) 0. G. 1Y) C. 27.2 82.5 2.9 28.8 38.9 90.8 34,4 56.5
) 0. c. 24.6 . {. £8 .8 34,8 LeS 11844 Lat  2uUT.0 1.3 73.1
1976 (F) 12.5 0.5 2.8 L8.7 .1 18,3 7.1 53.6 0.5 42,1 125,¢8 2.5
(%) 7.6 - L. 4.0 0. 1.4 112.3 0.5 39.2 98.5 19.0 131,28 39.C
(L) 4.9 0. = 15.0 g. 133.8 78.6 $3.0 97.1 8.6 153.5 20.3 13,2
1977 (¥} 6.1 0.3 Jel £.5 C. 52.8 7.2 98.4% 162.0 38.1 29.4 1,4
¥} 3.1 T.7 U.2 0. 3.5 6.0 - 46.b 4&.8 . 303.4 21.2 108.9 4,C
(L) 7.0 C. 1.0 1245 7C.8 31.8 265.8 §2.6 10742 0,9 10,0 11,8
1978 (F) 0. 1.0 2:2 0.4 Cs 51,1 1.8 142.9 58.7 TS ek 47 .8 32.2
() 0. 4,8 1440 L1.6 6.6 0. 87.6 41.3 122.0 46,0 137.9 $740
(L) 2.8 2t Ded 31,0 12744 Z1.5 75,8 26%.2 100,99 158,.4 3.7 10,0
1979 (F) 7.2 1744 (A1} 5.0 648 18.9  198.3 24.2 53.6 179.4 141.2 i.0
(®) 1.4 5.5 O it,.2 35.0 Vheb 5541 B9 .4 31.0  104,5 £E5.9 . 4.7
‘ (L) 6.0 0. Gs . 29.9 65.3 13,2 58,1 5.8 29.4 1.8 17.1 663
198C (R g. 2.5 1.0 c. C. © Qe 122.3 35.8 3heh 38,1 180.8 22.%
%) 0. 26.5 d. 18,2 134.4 3.8 231.7 80.4  65.0 17,0 574 60,6
) G, Q. 53.3 Q. 21.8  12.7 134.9 23.9 10.6 - 277.9 13.3 9.0
1981 (F) 0.4 1.2 U.4 Q. 2.0 "112.0 21.4 171.1 &.8 80,0 195.5 heB
[ 1.6 0.8 3.8 7.0 70.6  133.0 11.0 STs2  15%.4 66,6 17,0 ‘3.8
(4% 1.0 1.4 1.0 20,0 127.8 29.6 1.0 22.0 G. 124.2 69,4 3.0
1982 () 3.0 0.2 T.4 28.8 10,0 49,2 14.4 49.4 9.2 11.2 34,2 81.2
(e} 1.8 2,8 0. 65,8 96,8 8.0 14.0 38,3 52:7 173,5 129.0 10.4
) 1.6 0. Ua G 514 25.2 30,32 8¢ ,0 65.9 Ok 98.2 22.6
1983 (P} 1742 C. 6a2 7.6 Ge 546 C. 79.6 . 156.2 151.8 6.4 t.C
(*) 48.0 1.6 . 3.4 c. 14,0 3044 21.4 22.9 1+4 &61.0 7.8 3.0
(L) 3.2 o. 1442 0. 6.8 1.8 24.6 12.8 0.2 VEZLE 41,6 0.2
1984 () a. G bab . 56.1 18.0 90.4 117,5 10,4 14.7 Be4. 103,38
(¥) 0. c. 2.1 Le.6 15,3 6.8 29.2 33,4 0. 0.4 53,0 G,
(L} C. g. .2 7.2 113.,0 117.2 Steh - 422.2 6.7 187,56 18,8 .
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* DISTRICT wwww=w MOUNTAIN + REGION wweme==  REGION I
YEAR JAN FER FAR - APR MAY JUNE JuLy AUG SEPT oY NOV DEC
1963 tF) Q. L. Qe [VIN oD 142,33 203.4 104,9 79.5 0. Q. 21.%
(®) 0. 9.6 U G, 145.3 ° 48.3 19t.8 15,7 62,7 0. 34,3 &3.3
(L3 B 5.1 14,0 0. g1.7 190,2 111.,0 1.3 49,8 0. 73.6 8E.9
19864 (F) a. d. 2.0 0. 9.4 104.,7 0.2 29¢.2 158.2 204.4 0.0 12.4
(M) 0. 0. 0. 8,8 8.7 139%9.6 96,0 47,0 100.8 30,2 11i.3 2061
' (L} 0. 0. 2945 20.6 134,9 177.5 55.3 58.5 50.8 12.9 20%5.7 1.7
19468 {F} 0. G 0. S9.4 112.1 120.6 8447 - Th,5 8.8 7.3 0.
{r}) 11.4 G 3.8 2441 6.7 F1.4 185.2 106E.9 8.7 7.1 Q. 31,7
{L) 13.2 0. 2de6 139.6 113,2 34:.3 26643 59.5 72,1 1.7 4.3 7.6
1966 (5 1.0 245 12,5 10.2 B1.7 114.3 L4,5 227.8 T4.2 23.1 17,2 129.8
(hy G G ok 1.0 24,9  145.9 24.5 55.9 1C4,4 1G.2 4Bl 56.9 3.8
(L) 2.8 5.8 tée2 118.9 168.2 53.4 %6.8 77.3 g. 86.1 313.8 6.9
19467 (F) 1.8 18 10,2 7.3 0. 120.9 13.0 157.2 128.6 146.1 301.8 1.3
(®) T.1 . [+ [V 0,5 107.5 5t.4 a4.9% 144,5 139.% 275.0 0. [V
{L 6.1 0, )8 16.1 26.7 185.4 453.5 267.3 260.5 G. d. Ga
1968 (F) 1.3 Ga 37.6 .1 56.9 96.8 72.3 111,11 207,2 67.3 3.8 0.
(B a, Q. 1.3 46,0 197.8 225.1 160.2 219.2 134,64 2544 0. Q.
(Ll 13.2 0. £2.8 118.3 65.8 231,55 235.5 121.4 404,9 g. 7.3 G,
1969 (F) 2.5 0. ita 59.1 89.4 189.0 131.8 76.3 69,5 75.2 10,1 15.7
(M} 9.2 G. 15.2 1.8 111.4 963 167.5 Té.4 61.2 3.0 1144 2.6
. 3 0. C. U 3.0 124.9 33.8 8z1.1 £5.8 62,1 124 B9.1% 15.0
1970 (F) 977 0. t2.7 28.7 16%9.0 162.C 32.2 7E.3 95.5 168:0 100.6 41.8
(r} 0. C. 0. G, i4C.9 157.8 g3.3 159.9 266.7 154.8 72.0 31.7
’ {L) Q. 5,8 7ish  135,.1 14C.3 39.% 93.3 134.3 12,6 175.3 4.5 3.9
1971 (F} 4.7 3.8 9. 22.8 . 21.0 59.0 - A1.4 55.1 G2.? 303.4 50.0 1.7
(") Qe - L9 .1 11.0 a. 34,0 8.9 225.1 1C00.8 b4 ,.b 33.6 47 .9 9.8
L) 0. 6.4 L49.5 V7.7 77.4 54,9 1R0D.E6 3371 186.4 35,4 99 .6 29.0
1972 (F) CRL.T G. 1.8 23.8 155.5 189.1 1208 39.48 24 .4 G.7 18.8 22.8
- (M) 0. G. 4,5 131.4 £G.1 57.1 390.6 66,1 21.8 1.6 3.3 1.0
v 13,7 25.1 2845 i75.7 1.6 2081.9 60,5 142.8 j.2 4.0 0.
1973 (F) © 0. 2.3 Ju 32.6 20%.5 53.4 3.7 83.2 194.1  247.2 26 .9 1,2
(M) 0. 1.5 2,3 3.8 11M1.0 33,4 78.4 1C4.3 13,9 2431 25,7 .0
L} Ds C. Gl 1542 92.5 72.2 55.6 93 .2 7.4 16.3 13%2.0 Sete
1974 (F) 1.8 G [£% 82.4 63.9 233.0 LY -4 S&.5 LELS 85.3. 274.3 1.0
(®) ¢.8 5.1 0. 49.6 39.3 10.4 85.4 18&.7 27.0 352.0 24 .7 92.7
(L} 20.5 0. 22.3 187.1 106.0 16.2 126.7 16é.5 117.6 215.0 30.5 12.7
1975 (F) C. G. 25.9 PF.Ah  22€,2 119.7 Gtal 87.4 187,14 G6éah L4 .9 24,12
() 0. 4.3 Ze5 0., 48.% Q4,7 133.4 60,1 95.1 5248 b 26,8
(L} 13.7 C. 5.1 1%2.3 7.7 1.7 3.6 125,48 - ab, 7 2.5 2.5
19786 L1} Tl 0. 3.8 £5.4 b2.7 23.0 12049 398 30,4  170.5 21.68 S5ch
(") 0. 0. 22,0 60,6 3.0 224.9 19.1 26,8 1481 7.7 59,1 16.8
(Ll [ C. 85,4 0 231,2 278.9 113.3 79.0 88,1 Tab 3.3 0.
1977 (E) 2.5 Q. Qa. 49,3 Qs 70,2 15G.5 1£5,2 66,8 3848 17.0 Q.
() 12.7 G, Ja . T7.8 B.2& 7.6 122.9 20,0 399.6 18,2 186.2 0.
) (L) 7.8 C. 261 Q. 3.4 106,55 V4E.T 78.5 b4 .10 1.0 de. 0.
1978 (F) 0. 0. U. Zhab 47.2 31.3 1%3.5 J. 145.9 Q. Q. c¢.
() O G. 17.3 73.7 4.5 156.6 60.2 0. 156.5 18 75.9 21,3
(L) O 0. 41,4 5.7 S0.¢ 19,4 144.3 11.4 24G.5 7.l G. a.
1979 (F) 5.8 0.4 28.0 0. 67.6 167,95 41.5 564.9 47,6  36.0 25.1 10.2
(M) 1.0 0.3 0.4 10.4 3.1 19.48 G4 .9 11,2 25.9 78.8 “2.2 25,8
() 1.6 1.4 3.0 159.0 42,2 67.0 78.3 3.6 10,7 2744 59.3 38.3%
1980 (F) Gal Q. 21,4 0. &S .4 6,9 147.3 65,5 372 37.8 i71.9 3.2
() 0. c. 0. 12,8 270.2 3.7 115.3 87,5 7.1 44 o4 34,6 5.9
) 27.9 C. 21.0 315.8 150.6 .3 321.0 01,7 57.2 261.2 12.6 G
1981 (F) b h 0. 2% [V 43,2 248.,9 1C4.1 53,5 42,9 58,3 185.9 G,
(R 2.0 . D 8.4 197.7 1483 42.3 72.8 116,08 Tt 14,2 Oa
‘ AL} [H C. 0. Tub 133.5 55.3 4.3 7C1 0. 1.2 64,0 53
1982 (F) 0. C. 0. 43,2 56.2 37.9 831.58 91.0 193.0 0. 68 .6 53.7
o (£ [ 3% 3.0 Q. 61,3 5Q0.2 124.5 Js i¢0.9 50,8 94,1 55.9 eh . b
' (L) 0. Ga 46,5 [ 5G.3 63,5 g2.3 18,0 201.5 0. 12.2 18.3
1983 (F) 1042 d. 5.5 18.3 13.7 33,1 3641 Ef. 1 35,8 75.4 G. 0.
i (¥} 17.0 20.0 Ja Ca 25,4 59.5% 94.5 83,2 3.3 111.8 23.0 G.
‘ T 0. G Ua 0. 128.0 27.4 242.2 C.2 17.8 Wb o9 i.8 2.5%
8L (¥} 0. 0. O Ga 55.2 58.2 6.8 111.7 0. t4.0 8. 38,7
(¥} 15,5 o, 11C. & 7G.5 16.4 39.4 L4 .5 1,8 Ghod .4 50 .4 Ga
{L) O 0. 32.5 2.4 117.5 26.8 S4. A4CT,S 2.6 178.4 17,9 Q.
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& STATION wwweww TUAU * CODE NO, mwe=== (552 07
t DISTRICT r=wowm=~ CAGAYAN - + REGION - o e REGION 11

TEAR JAN fEOL MAR APR RAY JUNE_ JUuLY AUG SEPT ocT MOV REC
1963 (F) fa1 12,8 U C.5 0.5 45.8  166.8 63,4 58.2 19,2 3.8 101.7
() 11.5 34,8 U 11.7 41,1 155.9 11z.6  22.2 20.3 1447 0. 13540

) C.38 g.1 Y G 26,3 1462.8 1.3 1.4 32.8 12.0 9.7 1.4

19¢4  (F) §.9 1.5 25 .4 s 541 E9.4 2.6 180.4 8.0 115.5 191.1 32.2
() n. 3.6 1e3 11.2 2.6 82,0  34.2 80.3 84,7 474 437.5 71.8

(L) e 8.0 0. 0,3 75,9 5241 32.8 78.5 107.4 75,9 250.1 §2.9

1965 (F) a.3 17.8 a2 0. 195.0 T8.3  28.2. 30.7 207.7 Q. 7244 11.8
(K) 26.9 C. G.3 10,9 0.8 97.6 1%8.% 52.4 14.0 51,1 1.3 10,0

() 12.6 5.1 5.9 V17,7 96,4 24,7 185.2 87.2 35,0 3.1 39.9 1743

1966 (F) “ 1.0 1.3 20.4 5.9  8GC.3 50.9 . 56.0 15.5 22.2 28,0  87.5 17,0
(M) 0« 5.7 Ge 117.9  108.1 32,1 9.4 1G5.6 55.3 59.2 113.% 30.0

(L3 0.6 2.t 1.3 12B.7 210.2 55,1 111.1 11C,7 13.3 B9.2 340.9 B5.0

1967 (F) 3.2 e.8 0.9 124.8 0. 1¢4,0 48.8 78,7 SO.4 238,2 104.0 30,7
3 3,7 4,3 2.8 0.8 ° 53.9 046 62 12647 82.9 225.4 27.2 3.1

(L) 4. b 1.0 Go 4641 5146 224.9 1C6.6  99.9 . 62.8 2.3 2441 9.1

1966 (1) 31,5 5.6 4,1 . 17.3 68,9  54.0 181.4 bt 1.5 0. G.
) 1.3 2.k 0. 23.9 18,3 595.4 23,1 291.9 2.0 31.0 1.3 0.5

(L) 0. 0. 1.3 59.3 T1a1 3704 46.7 LE.7 Z19.8 1341 4.3 0.2

1969  (F) 2.8 1.5 U 22.9 1.0 106.1 13641 21,8 102.8 113.1 14,7 1.2
(+) 741 Ce 3.0 G 68.4 32,5 31,3 C. 72.5 24,9 &1.4 22.7

: () 0. g. Q. 1.5 30.7 0. 360.1 11,9 53,6 11.6  72.7 19.0
1970 (F) LE .G 4,5 3,3 17.3 4.4 60,2 13,5 112.2 52.9 That  134.8 4344
) 2.6 0. Jd. 2.8 A74.5 20,7 50.8  49.2 T3i.4 113.2 139.8 89.¢

e () 2.3 Ce. 15,7 1.3 9.4 2.8  18.4 125.0 415 173.0 84 .5 21.1
1971 (F) 29.7 11.7 3.8 0. §1.0 140.0 52,2 13,3 84.9 294.8 106.0 76.3
(M) 6.4 39,8 3t.8 g. 34,2 3.6 1744 73.8 0.0  98.8 63.2 82.5

(i) 1.5 4.3 a5 0. 1747 29.3 39,6 3.3 45,1 55.6  309.0 29.5
1972 (F) 47,3 1.5 64b 5.6 £4.3 42.4 93,8 82.9  30.4 6.9 54.9 38.0
(v) 0. 2.0 Thod .8 717 24,6 10247 40,2 14.8 0.2 0. 1.5

(L) 1.5 4.4 14,5 20,38 7G.7 44,3 96.0 37.1 32.9 13,6 5448 3.3

1973 (r) 13,0 1.4 u. 1. . 96.9 TZ.2 107.5 98.5 199.2 59 .4 56,0
Sy 1.1 C. v c. 34,5 181,2  43.4 £3.3 40,6, 317.2 109,2 .2
w) 4.5 1,8 25,4 3.6 2.3 37.¢ 53.7 216.0 39.3 40.9 399,5 14.7

1974 (F) 6.5 2,6 Ve 7.8 94.1 64,2 3.3 61.9 1.6 183.8 247.9 2641
) 0.8 C.5 2.0 11,2 1.1 6.9 31,8 13E,3 BY.7 7.0 1341 122.6

(L) 14,2 2.7 Je 75.0 9G.8 15,2 7.1 29.6 137.&6 212.2 17.0 34,4

1975 (F) 16.3 e. a. 43,6 115.6 93,4  9B.3 52,5 5.0 28.4 15,2 15.2
(M) b4+8 Z.6 3,7 G L3.5 169.4 55,9 12.¢  34.3 73.% 22.5 43,2
(L) 29.0 1.C 2u.0 3.0 9z.2 24,0 1.0 214.9 ° 0, 293.8 8.6 78.0

1976 (F) 30.7 1.0 24,6 11.9 14.7 52.5 71.3 50.6 12.2 96.2 95.5 50.1
(#) 12.1 0.5 15,2 0. $4.3 A7.8 0. 56,1 72.9 3.6 132.7 17.0
(L) 12,0 1,3 26.6 G. 162.0 119.6 130.8 134,% 19.9 §2.0 73.8 9.4
1977 (F) 14,2 1,1 1.5 9.6 0. 44,9 13.4  181.4 70.8 1.2 27.6 0.8
: () 21.7 10,0 1.5 2.2 1447 153.9 36.1 9.5 135.3 7.6 92,7 1.0
(L) 12.9 3.4 1.0 0. 93.0 87.1 200.0 34,5 99,6 5.9 1341 1244
1978 () 7.4 L.£ 3,2 Ga 19.6 52.C 4e3 B7.7 112,30 195.% 1841 36.0C
() 3.0 2.9 23.4 15.5 477 58,7 168,% 102.0 £3.2 59.9 61,7 52.8

) 0.2 2.7 2.3 21.6 100U.4 27.5 56,1 282.8 87.0 $:9.7 646 15,1
1979 (F) 1.5 35,1 3.0 14,9 6.9 26 1C4,0 0.4 96.5 - 114.0 117,11 5.7
) 0.5 Cah J. 14.3 8&.6 4,9 bb.0 8.9 61,8 105,5 70.7 19.5%
() 0.2 G. G. 26,7 66.6 29,7 93.2 4.3 14,1 341 28.7 83.2
198C (P} 5.1 1.4 15.6 0. 5. 29.0 118,8 2.2 83,4 25.2 146.2 12.0
(r) 5.2 10.2 0.7 25.8 259.6 0, 93.8 37,2 60,4 18,2 Stebh. 59,4
(wr i7.1 0. 25.2 0.8 19.4 58.2- 164.0 108.8 12.6 378,9 9.0 Gt
1981 (F) 6.4 6.1 U, 0. 0.8 234.4  35.4 61,4 12,1 102.6 149.2 3.4
(M) 10,9 C.2 19.3 2.1 99.9 81,8 12447 166.0 i50.1 40,9 31.2 1.5

w 5.2 0.5 U, 42.0 105.8 10.2 6.9 3.5 13.2  112,2 49.8 7a1
1982 {F) 11,9 .5 G L2.9 10.7 88,2 21,8 25.9 1207 8.9 10.2 £7.9
(M) 2.7 11,9 0. 18.8 i11.1 1.3 44.0 30.7 ° 50.3 186.0 104.9 39,9
() 0.7 c. 0. £4.3 164.1 79,9 19.0 1311.¢ 34,7 1.0 109.,9 40.7
1983 (F) 3.0 c. 1.0 bl G. 23,8 C. 107.8 287.0 115.4 2B.7 115.8
(#) 59.5 2.C beb 0. 3.4 61 4 37.6 46,3 £8.3 43,1 7.6 43,1
o} 6.8 C. 33,3 0. £.4 14,2 115.5 12,1 15,8 108.4 43.1 106.4
1984 (F) 5,6 C. 9.2 5.1 114.4 32.3 77.1 84,7 0. 18.5 35.6 86,2
(%) 0.: C. 8.3 1CELT 1.0 126.5 - 45,5 .9 2.3 36,8 71.0 0.
(w 6.3 5.7 1.3 84.9 142.0 176.8 35.4  321.8 18,8 106.2 29,7 348
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* STATION ====== APARRI : & CODE NO, mwwesuw 0552 Q1
* DISTRICT ~+w==== [AGAYAN * REGION mme-sme REGION 1
YEAR : C - JAN - FEB . MAR APR - MAY JUNE JULY AUG SEPT ocT NGV DEC
1963 (F) 48,0  t4.0 Da - 49,3 1.3 51,6 8146  23.2 185.4  19.4 Q. 734
M) 68,3  88.9 0.5 0. 0. 212.6 87.5 Be2  19.5 5641 G. 18444
(L 74,0 5.6 O 0. 0, 47.8 0.3 28,9 29.1  40.0 0. 56,3
1964 (F) © . 7.2 .3b.4 4.0 0. 0. 36.3 1.5 11,6 227.8 212.0 426.2  85.8
n 0. 13.8 0.5 0. Be3 3446 11,7 BB.S  27.2  79.5 2B6.8 278.1
8 703 7.4 1.2 0. 128.5 9.5 6.9 90,4 139,35 113.2 314.9 8.0
1965 (F)  139.2 9.1 Ot 0. 42.2 138.7 36.8 53,7 227.3 3.8 89.2 17.9
(M} 177.3 0. 15,0 0. 0. 95,6 108.6  bheh 33,3  143,9 18 46,6
: (L) 102.0 0.6 0.5 627 7149 42,0 8741 14.8  10.5 0. 6726 78BS
1966 (F) 6.7 7ah 0. - 0. 126.0 52.1 123 3204 17.3  18.1 174.8  62.2
) 0. 11.2 . 0.1  50.8 35.6 1.8 6422 7.9 205.6 919.3 149,3 95,7
() 6.7 22.6  33.4 Gs  108.0 - 12.6 2448  29.8  49.9 20046 37544 124.%
1967 €F) 37.5  35.8 31,5  B4.6 Bu  123a4 3645 - 121.2  65.8 235,10 143.9 123.9
(M) 55.9  23.5 1.3 0. 3.6 52.8 1.8 239.4 151.3 296.8 15.9 01,5
TR 1.0 7.6 2.0 0. 7e1 24442 43,6 203.4 139.5 2.8 32.8 87.4
1968 (5> 37.3 1ha0 51,5 0. 6.9  48.5 124.0 205.7 44,9 4.0 4.5 0.
T3 7.3 16.8 0. G. 0. 4049 745 1821 443 74,9 3.3 30.4
%) 18,2 14,5 0. 65«1 33.3  Té.Y 247.0 20.1 354.6 4,3 25,7 3.5
1969  (F) 16.7 . 23.5 0. 5.2 0. 671 79,5 15.9 249.0 295.4 26.2 97.8
: (M) 28,1 a. 33,4 0. 17.8 6245 1.1 1.1 9445 22.1 91.1  89.5
L) 0. ot 0.3 a. 28.1 0., 204,7 - 0.5  50.1  12.0 181.1  30.9
1970 (F) 61.5 26,2 2.3 0.2 18.5 68,7 20.3 €44 30.8  42.2 692.0 . BO.S
(M) 186,9 0.9 0. 0.7 65.3 98.1 39.9 5645 1745 105.1 139.4 113.6
T 20.5 1G.9 140.6  40.6  13.8 Q. 15.7 - 97.9  77.4 247.3 10046 3.6
1971 (F)  108.8  45.6  12.3  21.5  13.1 28,9 23.7 91.9 10.2 205.5 90.2 - 49.1
IR O, 57.1 109.4 5.0 0.2  38.3 376.7 66.6  5B.b 165.9 132.8 17,3
()  153.7 0. 0. 0. 2.5 49.9  16.3 0. 74.9 241.4 385,2 117.3
1972 (F) TTe?7 4743 5842 201 1749 31.8 - 6.7 116.3  17.0  37.6  S6.6  26.0
) 5%.6  25.0 8.2 11,1 106.8 5.1 91.0  22.3  37.4 0.5 13.9 5.7
(L) 4.5 108.1  48.5 De2 5647 2646 45,1 65.9 116.1 137.6 112.0 8.2
1973 (F) 61.5 4.3 0. 0.1 0. 27.0  19.3  &7.7 202.1 292.3 196.7  51.7
(M) 26.8 0.2 0. a. 16,8 197,5 38.3 7.8 3.3 229.7 5803 13,4
W) 22.7 0. 36,7 0. 0. 213 36.0° 159.4 3.0 173.0 565.3 75,2
1974 (F) 33,2 37.0 0. 1.6 1.1 25,6 23,3 30.2  the2 151,64 248.1 41,1
M 46 .4 bk 0.9 0.6 2.5 1.6 1642 175.2  47.9  B9.5 215.,3  79.5
) 66,0  25.9 0. 8.0 4.3 0.2 101 11.9 178.4 228.4 65.5 54,5
1975  (F) 24.9  36.8 3.0 33.0 1.1 63.2 55,6  53.4 2.7  31.5 15.6 59,7
B 19,3 13.3 P 0. 49.5  61.6 18.9  57.6  34.8 148.4  25.0 79.2
(w 43.0 9.5 10,2 0.5 53.3 19,7 21.6 105,8 3.1 14707 37,9 3h.é
1976 (F) 5 b Ot 2.7 - 3.4 12.8 278 14.7 110,.8 2.1 183.4 197.0 31,8
M) 10,5 0. 0.5 1.3 27.6 7.7 2741 34.3  Tha2 16,5 57.5 4ol
) 1.6 16 1.1 0. 93.3  115.8 8.3 100,71 110.6 102.0 53,3 54,6
1977 (F) 2146 17.3 2.0 0.8 0. 4445 6.5 2645  58.7 34,7 T1.0 7.4
_ ) B7.9  45.3 0. 6.3 0. L6.7 9.8 16,0 159.4  TS.7 184 .5 0.
T 41.3 0. 0.1 a. 36e2 18,9 255.0  12.2 143.9 22,8 54,9 2.5
1978 (F) 21.3 2.5  25.8 6.4 0. 2.0 0. 102.5 146.0 138.5 S0.5 2645
r) 12.6 67.8 20,1 0. 664.7  23.0 7.0 103.0  67.0 42,0 145.5  64.0
W) 0. 21,2 0.6 1.1 95.8 78,5 45.1 157.5 132.7 301.7 44,0 34,7
1979 (¥F) a, 72.5 0 9.5 1.0 11.5 99,5 125.0 28,0 150,0 110.2 1.5
) 1.2 33.7 0. 3.0 188.7 5.0 25,0 284.4 4e5  182.5 141.4 3,0
: (L) 1.0. 0. o 6.0 3448 1.5 126.5 e. 44,0 42.5 215.7 41.5
1980 (F) 2.0 5.0 0. 0. 0. 0. 204.5 a. 68.0  83.5 4$5.0 197.5
(M) - 30.5 3.8 0. 12.6 160.5 0. 160.5 13.2 153.5 3.5 332.0 12642
W) 48.5 1.1 38.2 0. 10.0 3.5 460 24,0 39,0 319.5 52,5  32.0
1981 (F) 42,0 11.0  31.0 0.3 1.5 89.0 28.5 108.0 0. 33.7  63.0  57.0
(M) - 13,5 0. 3.0 32.5 446.0 212.5. 59.0 110.8 573.0  $2,0 11.0 4.6
W) 12.0 0. 2,5 5.0 23.5 13.2 0.5 9.0 740 7645 108,5 30,1
1982 (F) 32.1 G. 0. 7749 o, 6.5 977 29.5 . 44.5 45,2  T6.0 113.5
3] 39,5 - 15,0 0. 4.0 420 3143 27.0 48,0 2245  99.5  B4.5 22B.8
W 3.0 0. 1.7 5.5 9.2 157.5 79.1  36.5 18,0 0. 60,0  85.3
1983 (F) 20.0 0. 10.5 3.5 0. 29.5 0. D 22140 13041 1066 21,5
(B) ' 227.2 43.5 35,5 0. 2.0 23.0 2.0 68.0 0, 18,8 95.3 &7,9
(W) 1171 o, 5.0 0. 4.0 37.0 10.0 2.2 59.9 3G1.1 199,2 180.5
1984 (F) ~  62.5 7.5 136, 6. 122.0 93.0 127.5 50,5 Dt 50.0 34,0 249,0
() 0. 1.5 0. 6.0 4.0 239.0 16,0  25.2 745 448 176.2 G.
9.5  90.0 87,5  67.0 166.5  44.0 150.0 225.8 123.6

(L) 540 31.2 4.5 12

to be Continued
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EE e e e T TR e
= 10 = DAY RAINFALL (MM} =
EEEE-S-EFb-E L et R
# STATION ~oeoxw -  HNANENG * CODE NQ, <==—==- (552 13
* DISTRICT ~w-www= KALING-APAYAOQ * REGION wenuse  REGION IX
YEAR JAN FEB MAR APR KAY JUNE JULY AUG SEPT - CT KOV PEC
1963 (F) 3.8 27 a6 0. 10.1 140 61,0 194.7 118.9 4446 Tha? 2ha9? 11646
(M) 3.8 2542 145 Ge 2741 8644 €545 4746 79.8 3640 0.3 72.9
) 7.7 10.6 6.5 0, 58,1 149.0 519 253.0 164.5 266 68.8 ko3
1964 (F} 2144 0.8 I1.9 41 74.2 33,2 7748 141446 39.5 11547 172.1 19.8
(M) 0.5 9.7 2447 17.3 11.0 191.8 115.9 77.8 193.0 961 262.2 308.4
(L) 6a1 1.8 045 - 0. 217.9 98.3 111.7 111.2 ¥62.9 - 67.7 265.8 10.7
1965 (FY 9.1 34.0 17.8 21.6 73.4 57,2 6T S 98.0 133.14 47,3 40 .9 7.9
(#*) 55.3 0.5 0.5 bdoh ta? B4.9 309.4 129.9 0.7 50.4 4.9 :31.0
(49 3406 2BLT 31.8 9541 82.3 18.1 217.5 0.5 174.3 . 37.9 22 46 43,7
1966 (F2 3.6 18,1 1t.2 17.8 182.6 163.4 10164 237.9 S0.6 14a7 85.5 114.6
. (W3 46.0 5.4 0. Teh 222,80 . 39.4 17649 {4 577 7123 105.9 48a5
) 22,1 £9.3 68,4 42.2 309.6 143,6 147.4  131.5 2443 925 329.5 160.9
1967 () 74.5 14.5 2045 61.2 0.0 102.¢9 T4.4 86.5 - 12842 210,33 222.3 3%.8
(#) 101.5 3C.8 3.2 47.2 G441 4742 53«4 120.4 148.1 171,22 30.7 37.2
(L) 33.2 4.7 Gd.0 48.6 73.8 150.0 222.2 184.0 103.0 1245 26.% 48.5
19468 (F) 9.4 C. S6.0 Q. 59.2 10t.4 614 17844 131.8 3349 Ta2 0.3
(%) 6.4 C. 0.8 8741 57.7 152413 8141 298.6 112.3 38.7 t2at 332
(4] G.3 C. 387 85.1 152.6 73.6 95.3 130,5 131.7 9.0 £1.3 D8
1969 (F) 13.8 1.4 Q. 115.8 22.3 258.9 120.2 - 81.5 8.7 211.7 - 1646 4744
("3 1.2 O. 25.6 0. 74,0 60.3 1C1.0 115.1 9646 83.9 14 b 215
(L) a. G. 0.5 1.8 160.2 64.0 2231 763 554 98.4 1D4.8 206
1970 () 37.2 8.3 27.9 33.6 Ia1 68.8 44,3 1044 42,5 87.3 .139.5 9563
) 14.0 0.3 7.9 0.8 260.5 1t01.% 59 .6 Q. 173.8 208.% 104.9 9745
L) 0. 1.1 13%.3 5.8 §0.7 2.4 68.6 G. 60,1 223.4 137.4 16.8
1971 (F) §3.0 39,5 2.3 G 42,2 187.% 8§5.9 71,2 167.3 258.2 32:4 72.4
(R} 5.8 54.3 45,1 0.3 115.2 156.4 229.3  85.7 61,6 1149 152.9 6ta1
(L) 7.1 0. 1.3 2C.3 5844 75.0 729 29,7 97.6 Thak 223.4 38.9
1972 (F) 22.2 7.3 4.0 20.9 43.1 128.8 88.6 27 .8 32.7 0.3 64 .3 560
(M) 0.3 0. 9.0 66.8 16448 38.1 128.2 158.0 319.7 11,7 18.3 1.7
(L} 2.5 2.5 20.7 109.5 236.4b 54,7 573 96,9 J40.5 45.3 6.5 e
1973 (f) 7.1 4,9 0. 18.6 IZ.0 186.3 75.9 931 961 114.5 24 .4 20.0
(M2 O 0. 15.3 47,0 13.2 1738.0 G4.6 1065 140.6 235.5 41.7 7.7
(L} 0.6 . 5z.4 [ 15.5 143.8 5802 16648 134.9 4242 19947 0.5
1974 (F} 2,0 8.6 5.5 52.9 8.4 148.6 79.3 113,46 2.0 148.,1 183.2 20a1
(M) 16 1.8 97 38.9 40.2 4a3 87a2 27443 138.7 13645 Tk 93.0
(L) 98.7 0.8 0. 38.9 £3.9 3049 75a2 6Tad  160.8 20647 115.4 5548
1975 (F) 55.5 0.2 G.58 4.5 53,7 113.0 194.0 82.3 140.3 13%9.0 60.9 111.4
(#3 28.0 LEY) 0e5 0. 77.4 292.8 21B.3 34,7 5446 68,4 213 Tab
L) 59.5 0. 19.3 £2.6 15141 5507 83,9 154&.% G.8 79.8 2.5 46.8
1976 (F) 18.2 G.2 97.9 0.3 6044 5945 2.2 | 6241 9 67 .9 2045 1.1
(H) 465 . 3.t 0. 26.5 132,8 1t4,0 1C7.2 2C0.5 0.7 6346 396
(L7 16.6 Q. Q. 0, 159.4 204.3 162.2 170.3 58.9 72.7 5645 449
1977 (F) 10,0 1.1 0.5 368 6.9 110.5 100.3 153.5 14.2 39 4645 . 0:6
(6.0 2.1 2845 G 26.2 72.5 54,7 39,0 1.3 85.7 6.6 75.8 1.2
(L) 18.8 1.0 41,0 Gs 116G.7 134.2 T7.7 10646 41.4 t. chak a9
1978 (f) 3.8 C. 11.7 Oa 6.9 22.1 B8.7 167.8 117.5 218.2 646 23.8
(%) D. 13 0,3 49,1 +9 70.3 69.1 190.2 202.8 32.2 1.1 Ta4
(L) Q. 2.1 Q. 15.9 99.8 9.2 149,0 190.,0 130.6 131.3 2k 1.3
1979 (F) 75 0.8 36.3 8.7 3.5 83.1 53.9 62.7 2242 118,0 1071 14,8
(M) 1.3 G. - 0.5 5.7 .0 58,2 123.3 49.9 13.8 48.8 138.8 35.9
(4] 15.0 T.8 e 3.9 2.1 75.6 101.7 27 et ~2el} 7.9 75.0 70.8
1980 (F)} 7.2 6.2 12.3 245 0. Tha? 28,9 5043 17.0 36.3 53a7. 21.4
(M} 5.7 9.C 11.8 0.9 36.8 53.8 120.% 15.2 23.4 130,0 217.0 37.%
(L} 8.0 18.2 Q. 0. 156.2 79.8 99.8 52.2 34.5 197,86 269.2 8.0
1981 (F) 3.2 1.6 3.7 201 1645 70.1 62.53 35.7 36.8 1388 134.1 2649
(1) 17.0 0.3 da 3.8 T2.7 Zhatk 99.4 87.8 68.1 138.1 368.0 2949
(S 8.4 Q.6 P4 0. 100.3 148q4 - 17742 144.0 19.8 4T 4 571.0 2a8
1982 (F) 2.9 a. C. 0.7 4845 85,8 133.3 193.8 393,0 0. 180.4 4743
(H) 21.1 6.9 15 9C.3 59.0 95,3 t3.2 103.4 95348 791.0 9.7 $e6
(Ll L) 3.5 U. 33,0 173.5 241.0 2Te4  697.9 394.8 236.2 206.3: 0»
1983  (F) 5.9 - 0.3 « 5 191 0. 835.9 10.9 4946 380.4 267.7 25 +b Qo
(M) 11.9 1.8 0. C. 3145 2244 6.0 218.2 13,7 115.3 222.0 1.3
(L} 3.5 0.3 35.1 O 63,5 a. RART4 198 136.2 92.5 3519,.9 o5
19284 (F) O. 0. 21.1 0. | 32.8 0. 1541 30.0 0. 2146 - 415 10044
() 2.8 (e 7.9 2C.0 14,3 39.8 35.9 19 % 3.3 429 82.7 . 0.0
(wy 1.3 2.1 13,2 3.6- 13741 70,0 27.2  45.3 6.1 16646 3646 442

-y o S T W S R W e e ke T T W o R T A N A T ER MY e A e Ly ey AR A T RO T Y I A K TR 6 B i KB N T8 I B8 0 U8 W e O S o8 e e et A

to be Continuéd

HY-54



Continuation

R T g ]

[E N U B - QO WE NG D

1Q =

H P2
03 By N R PO 00 O

o
DD = SO = o O 00 ia

(=]
-
o~

31.3

35.2
9.2
734
0'
9044
0.
Qv
5.1
£0.4
3644
33,5
1.0
0-
0!8

14141
4148

* STATION w~ww==r (ONSUELQ
* BISYRICT wew—o== NUEVA VIZCAYA
YEAR JAN fEB MAR
1963 () 1.7 20.0 0.
(1) Pabh T 17.7 Ga
(409 Fad 5.6 5.3
1964 (F) T1u2 0.0 13.8
(M) 10.6 0.0 1G.3
(L) 0.7 Tab 2141
1965 (F) 0.0 0.0 4.9
(M) B.7 C.0 0.0
(L) 133 4e5 41,5
1966  (f) 4.1 1Ca 4 4449
(¥) 155 0. 0.
(4] 1G.7 106 30.8
1967  (F) 0.9 1.7 2.7
' {H) 48 bk 1ed
W) 1.6 1.9 Qe
§968 (P2 8.0 0. 2545
(#} 51 a. 0.
(L) 16.5 0.8 0.8
1969 «(F) 1.8 4.2 G
(M} 2.0 0. D
(L) O [t Oa
1970 (F) 93.3 1.7 18,1
(M) 33 0. 0.
(L) Q0. 2a5 2841
1971 . (fF) 2e5 0. 0.
4.3 0. 15.2 12.7
(Ll Q. 15.2 12.7
1972 (F) 30.4 5e1 25
(n3 2.5 225 22.3
{L) 38.1 Ca - 25.0
1973 (F) 22.9 14.0 Oa
(M) G. Q. 0.
{L) 3.9 3.8 2.9
1974 (F) 8.9 1e3 57
(1l 25 Ge 194
(L) 19,0 3.8 Be
1975 (F) Tal G. 1.
) 3045 0. b
L 46,0 0. 21
1976 (F) 596 bat Ve
(4} 16.5 1.3 36,
L) 1942 iPa2 S5
1977 (F) Ta5 [+ {Ja
(K} 2.0 Tal Ts
) 3.0 Q. Q.
1978 (F) 2.0 1.5 14,
(¥} Q. 0. 8
' 2 O 1.3 3
1979  (F} 4.3 0. Ta
M2 0. 0. Q.
(L) Q. 0. b4.2
1980 (8) 5S40 0. O
(M) 4.0 11,6 1.0
(L) 3-5 [\ 29¢5
1981 (F) 2445 8.6 Q.
(M) &ad Q.7 0w
(L) 545 3.5 Q.
1982 «(F) 1a3 G 541
(M) 2.5 8.9 0.
: L) 245 Qe 640
1983  (F) 36.3 t. 61
(") 3044 0.5 Ja
- A1) S42 P Sel
1984 (F} [+39 8.9 229
M) G G. 64.8
(wr 10.4 2.5 231

DAY  RAILNFALL (MM}

MAY JUNE JULY
3.8 352.5 24.7
104.9  73.6 - 83.8
5845 172.5  39.7
63,7 127.9 1.9
67.6  Tba?  59.6
85.4  160.7 64.2
62.7 54.8  77.1%
§3.0  78.0 162.3
123.0 . 49.1  63.4
85.0 - 17.3  ¢5.0
339,7 4B.3  72.0
233.4 79.8  S4a6
Oa 15.7 58,3
48.3 0.5 71.1
1.9 T8 15744
29.0 39.4 39,1
108.9 43,9 761
40,4 19.6 272.2
13,7 49.0 65.5
113.2  47.3  72.2
5643  41.0 36%1.1
12.9 160.0 31.6
84.3 182.7 8%1.7
60,7 66,0 1C4.0
11442 32.1 167.5
11402 177.7 233.7
Qbah T1lud 13946
46.9 101.7 5B81.5
81.3 19,1 649.0
80.0  93.9 81647
178 ° 331  89.1
7.5 139.7  4G.8
39.4 38,1 35.5
304 220.8 33.1
59.7  77.4 238.6
88.8 22.% 40,7
24.3  52.1% 26.7
12548  43.3  3%.3
113.1  &40.6 7.3
3443 25.4 38.3
4444 116.9  92.8
1237.3 742.2 139.3
71 62,3 48.3
Tha?  37.4 140.2
102.3  59.0  75.7
7.6  B0.4  26.2
1.5  43.2 118.3
BB.3 29.9  1C1.4
23«1 15747 148.2
§548 120.1 441
59.4  81.8  4B.6
7.0  81.0 94,4
63.6 37.2 20%.3
93.1 34,0 471.1
£5.2 51.5 451,0
Tioh 27644 17442
50.1 92.7 4.7
4«5 14,8 202.1
7+5  21.6 149.9
3.3 67.4  93.8
64 13,0 99.6
¢. 3746 150.4
35.0 4.0 123.7
68.6  S0.4  42.2
205.6 5341 4.8
The2  B6.5 &7.1

HY-55

0552 38
REGION 11
act ROV
1.2 9.6
4.9 2.7
9.7 21.6
1462 84.8
29.2 159.4
39.5 59.6
Zhob 50.8
2744 5.0
18.¢2 S5a5
8.6 704
4044 20444
15.3 165.9
145.3 329.5
16848 LY
9.3 ERY
11.5 1.5
2043 11,0
1.6 $103,.3
73.7 Q.
89.2 45 4h
3b6.6 71.9
99,2 68 .5
182.8 86.2
129.5 45 .7
346.8 61.0
123.2 35.0
67.2 143.5
0. 124.5
0. 5.0
1 3.8
339.1 50.7
235.0 58 .4
23,0 927
48.2 302.3
£75.5 113.2
45Ba6 134 .7
33.1 19.0
152.4 19.2
68,5 3.8
1.1 2.3
27.9 38.3
11144 4,0
16.3 18.9
31.2 2554
0. 1.0
185.9 111.3
83.0 13.2
25146 6o
239.2 22.2
266 32.6
1Tt 3.0
0.7 982.9
22.0 i%.2
96,1 25 .1
£0.2 20 .3
30,7 1.9
140.1 223.5
e0.9 65,0
124.0 16.3
21.2 2546
104.4 6.9
108.9 47 .8
125.3 C.
15547 13.2
64,5 17.7
317.3 3.6

19.3

-
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Table 3.3 Conditionas and Results

of

Tank Coefficient Calibration

Basin 1
{Upper Cagayan)

Runoff Gauge Guinalvin
Raingauge Ilagan
Drainage 921
Area (km2) .
Calibration 1965 71,74
Period :

a
Rainfall 1.35
Ratio

2
Evaporation 0.7
Ratio
Rainfall {mm) 2,808
Loss (ram) 1,255
Estimated 1,553
Runoff (mm)
Cbserved 1,686
Runoff (rm) )
Basin 4
{Lower Cagayan}

Runoff Gauge Larion Alto
Raingauge Tuguegaraoc
Drainage 655
Area {(km2)
Calibration 1957 73
Pe;iod

4
Rainfall 2.20
Ratio

2

Evaporation 0.7
Ratio
Rainfall {mm) 3,707
Loss (mm) 1,244
Estimated
Runoff ({mm) 2,463
Observed
Runoff (mm) 2,427
Notes;

Basin 2
(Magat)
Dulao
Nayon
573

1968 10

2,845
1,221

1,624

1,497

Basin 5
{Upper Chico}
Ampawilen
Bontoc

751
1963 76
1.40

0.6
3,379
1,037

2,342

2,383

Basin 3
(Ilagan)
Minanga
Ilagan
1,565

1966, 68 69

2,153
1,152

1,001

815

Basin 6
{Lower Chico)
Pinukpuk
Tuao

856

1968 71

(2]

.10

2,912
1,143

1,770

1,890

/L ;Ratio of basin rainfall to rainfall

at applied gauge.

/2 :Ratio of evapotranspiration to evaporation

by A-pan.
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Table 3.4 SIFULATED 10-DAY HEAN

RUNOFF
- — STATIOL ..o PO TN T T YU § T
DPrATHAGE AREA 221, (50G,XM) UNIT CHS
YEAR Jan Fru HAR AP MHAY JUNE Jovy AUG SEPTY GC1 NOV LN
1963 (1) 11,0 21,0 HT.1 0 11,7 8.0 1ha3 143,7 122.0 S3.7 5t.3  30.5  7%.4
e ) 2503 2h s A b B0 T TR N66.Y Pk dVub.. 5240 _6haF.. 26.5 . 97.5
® (L) 2047 29,9 1.9 E.9 22,3 13346 $5.3 §32.3 97,5 43.4 . 37.7  38.%
1964 (F}  ZB,b 1Bud 197 42,7 - 10.4 - 5303 83.1  82.7  51.2 113.2 113.3 91,3
(K)° 23,6 1E.C  16eE  12.0 10.1  57.4  S2.1 4.4 29.0  4%.7 336.27 149.9
() 19,2 39,9 15,1 10,6  65.1° 9.2 B7.7  33.0 112.9 6.5 204.1  ba.0
e 1965 (5] 441 25.2z 1744 41.8  1D.&  18.0  96.0 23.5 67.7 6.4 173.8  20.7
(M) 3744, 21.0 13,5 . 11,9 16,3 . 12,6 124.5  32.6 . 26.0  55.8  21.0  27.6
(W) ZB.0° 24,7 1244 10,6 10,1 54,2 2246 21,6 20.8  16.0 5.0 ° 5.8
1966 ) 17.7 11,2 4.1 8.8 71.h 37,5 3.4 24,3 14,2 22.% 45,0 133.2
U 1.5 TR T X S LY Dol bl 1645 5Babo 23 1507 14a0. 28,9 1237  Th.4
() 11,6 §2.5 Bel - .6 65,0 3.7 2045 15.5 19,4 30.3  286.9 175.1
1967 (F) 62.56  Z2,E  Se.5 17,5 11,3 26.0 2.3 44a9  24.0  86.2  S4.9 201
(E) . 39.4 0 26.0 1347 12,7 10,2 1heb 2245 2648 23.7  ib.4  23.8  16.4
) 0.7 27.8  1z.7 12,5 9.6  S9.7 42,3 23.5 21,8  17.7  18.5  13.7
TTTTTTTN9dE. <6y 12.6  10.5 Gei . 8.0 16.6 118.2  21.0 ; 1906 16.7
B3 121 9,2 on ! 7.9 ByS 542 35,0, 162.9  Si.4 39,6 17.4 43,0
(w 10.1 10,6 7. 22.4 Yol 4546 2243 39,0 91.5 0.7  Z9.8 19,9
1969. (D) 19.8  11.1 7.t 7.5 7.3 31,9 7.8 S1.4 5848 147.9 17,7 9.7
e (k) 1509 A0 b e Tab  Fa2 1Al EuB bBab .. 1BaD. . 5503 . 96.1.. 967
Wy 1104 11,3 5ed 7.4 25.2 8.8 601 28.6  22.0  19.3 112.3  87.5
1970 (F) 27,1 22,2  15.1  1C.5 E.9 7ol 15.2 63,9 25.7 13,0 110,2 154.3
ABY 2945, 1745 __ 246 .. P2 _ . Te%. 32,4136 $7.6  TU.E  .98.0 93.9 141.7
0y T 2245 26.e tue318.9 6.5 31.3  10.6  1&.7  27.3 127.6  TB.1  45.9
1971 (63 6940 2641 Teeh 166 20.7  56et €143 47.3 - 74,1 231.0 14144 288,
) 2.5 2R,5 102,7  T4.0 S2.3 . 13948 142.7  81.2 192.2 203.0 202.64 161.0
L) 1.1 27.9  2u.5  42z.0 37,3 LB.0  47.4  E4.2 56,3 §50.5 318.5 133.7
1972 (F) 1331 &4.} 26,7 24,5 28.5 40,1 74 4 28,4 2646 3.6 2245 41,5
e B b BT il AP B PlaZ 282 3lelos 2344 22,00 19,4 . 17,4 23,2
() 69.1  &1,1 2U.h G501 112.9 59,3 22,9 2.2 23.3  16.0  B78 1745
1973 GFY 16,4 13,7 1.9 11,5 11,1 140.2  27.7  62.2 235 60,0 108.4 169.4
() 15.4 12,4 11,7 11, 1.6 Bas7? 2344 94.1 61,3 190.3 202.8  45.4
() 15.3 15,6 10.6  11.2 1046 7743 $1:6  26.5  22.6 8.0 298.8  41.0
b 1976 (F) e .h 27.%  AE.3 422 1.1 112.1 Ai.8  11.9 18,1 7u9.1 253.9 70.2
) 1.9 1.2 1c.3  11.4 4.9 21.82 38, 45+6 30,3 235.] 16646 183.4
() 28,9 25.1  13.1 11az 10.0 15,3 14,6 12.3  38.1 260.0 78,1 94,1
1975 () S1.6 2.3 . 2u.2  1hWE V1.2 7.8 2042 2701 1743 13,2 55.2 7743
e e AP 0,8 2746 uad 2.2 13,5 3BT 1&eb V6.0 35.2. _ 66,3 . 22.1 ...59.8
T 37.5 2900 1.9 1z.37 39,6 37.4 30.9 14,3 15,9 ful.? 18,9 73,4
1976 () BE.5  20.1 15,0 14,5 11.1 537 2349 133.8 18,7 62,2 11f.4 2.2
) 2846 15.6 15,0 1146 14,0 21,4 17.0 10,2 E3.7  i9.7 169.3 140.¢
() 20.9 V7.6 0.3 10,0 92.1 73,0 25,2 18,9  2L.8  52.5 223.0  53.4
1977 <0 3E.4 25.7  1o.9  12.6 9.6 11,9 9.0 276 1.9 1,6 11,7 19.2
(1) 8.7 2601 15.5  10.5 2.5 9.6 10,9 1040  SU.h  18.1 §14.5  15.2
() 31.2 25.6  1i.3 G.7 52.2 9.7 10,3 9.8  19.4  12.0 28,8  12.0
1978 (F) 11.0 7.0 7.0 7.4 7.1 8.4 6a7  4D.8  77.3 52,2 38.5  26.%
I (83 L0ad FuBo WS T.3 2.0 2.2 Bl A2 aB Bhub o 25,0 125,3 .. 35,4
) P °.6 6.k 7.2 3%5.3 6.5 B.0 74,2 71,9 113.7  51.1 5441
79 (F) Zi.? 12.2 . h.E b.6 F8.0 84,7 47,0 155.6 712 Sk 22. %
W) . 18.9 111 s 6.7  The2 .. 22.5 127.4 &1.7  8Z.3 31,0 28.3  19.0
(. 13,2 12, Be2 - 1241 116.8 36,4 136.6 36,8 33,9  z2.8  26.2  15.8
e 1980 <FY . 16.0  11.9  w.6 7.5 7.1 7.5 5.3 8.7 17.5  21.2  213.5  44.0
th3... 13,7 t1.0 5.2 2,2 7.3, 7.0 19.% 2.0 11.7 9.2 75.0 . 85.1
(L) M.9  12:6 740 Toh 2141 7.0 19.5 6.8 7.8 122.6  3B.6  27.4
1981 (FY 0 23,6 - 1423 9.0 Gab 6.3 50,0 26.5  40.9  21.6 22,7 409.7  32.0
- {7 22 wli—1Lllh Tabo o o boB . .8 85,2 Bl B 83,3 h2.9 21,7 _Sh,b.. 286.2
w 16.9 131 $a 0 " Se7  186.5  thaeb 20,0 4C.0G 105.6  S53.3  12.7
1982 €F)  1B.4 10.Z 7.2 6.5 6.2 6. 7.4 P.i B0.4  12.5  2t.6  47.4
RSINY'S TSN PR 20 S G4, T.2  22.5 7.9 12.2  el.4  ¢b.4  S0.7. 33.5
() 11.0 10,9 .9 7.6 .0 19,1 5.3 C37.7  15.0 V7.6 26.3 16.3
T 1983 (F) 1.3 11.4 7.9 ok 5.4 7.4 5.2 5.0 6.7 70.1 39.3 0 11,5
. .t - 38.8 9eT o Lah . 5.5 Thad 7.9 _ 5.9 4.9 4.8 14,7 33.4 10.0
(ty 4.2 1141 51 5.5 20,5 bod 2.5 §.3  38.6  48.6  14.3 71
1984 - (F} . 6.9  S:6 445 buk S56x6  14a3 91,6 69.5  26.2 14,7 50.4  52.4
—_— Wy o 2. hoob T B M b 2Bl 1 lh 19,7 2303 AT b ShuB. 25.7_..22.7
() 5,9 5.7 7o b5.1 65.0  103.2  75.0  56.0  §3.4 209.6  20.6 22,4
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R, ~-.9.°‘.“.E£§9§}3:9Jl,-- N, e ST AT O e Y DU AD L el L e e = .
DRALHAGE ARFA 573, (5@.,KM) UaIY tMs
TEAR JAN frtu FAR AR HAY JUNE Joey AUG LERT ot nov Déc
1963 15) 13,7 11,2 uas 7.7 5,3 7.7 1011 E1.5  A4.40 39,7 20,5 49,9
e MY M e A f e Bl 82 Fha 2 SbaB. 5909 bk 9 45,9 18,86 8T
Wy 0L 17,8 T.o S5 A3.4 94et G1.5  E941 bk 32.6 27,8 29.8
1964 CF) 19,7 14,0 lesd a,3 7u6 19,3 . 4&.7  59.4  3&.1  BOLO0 7.6 75.2
) 16,9 Teb 149 5.9 7ot 41,9 3900 I5.7  66.4 40,9 217.5 115.%
() 132 28,5 b2 7.9 41.1° 55.5 59,5  2£.0  7B.2  46.7 150.2  52.2
BT VS Y 2o n TTTE T 0.7 1301 13.8 3746 33.0 4040 36.8 1941 17.7 143
) 6he6 23,8, 1eaD. 1243 1ELD L 32,9 Ghub 362 26,0 2T.6 M4.b 15,0
W) STL2 2643 1i.h 2.8 AI.¢ 29,8 77.8  20.8  S5.4 15,0 14,3 15.7
1966 (6) 13,6 9.2 9.9 7.3 12,7 39.0 28.4 3404 16,1 11,1 29,1 826
e Mt B nah BWh 2k AS42 152 31aT_13.9_10,2_..60.8 .. 4347
Y 10,0 12.5 7.0 5.5 SE.9 28.8  17.7  47.9 11,8 8.8 138,97  40.0
1967 1) L1 184 1541 9.7 7.9 23.3 29.7  Ah.O S7.6  B2.2 A1, 374
() 66,2 16,9 1ok 9.4 £.5 13,0  19.1 . 47,7 62.8  #1.0 38.0 2546
i) 24,0 18.6 ceb 9.2 B.8 42,4 2.3 S&.6 3047 27,0  22.2 2240
1968 () 1746 10.4  lued ST TTTE 5S.E 81.9 103.4 94.8 27,9 19.3  44a3
tny 14,2 0.8 web 5.6 YE.7 L2.9 20,7 12044 32,7 . 29.0  §7.5 13,4
) 11,5 11,2 0.5 12%3.1  18.5 100.4 . 7u.S5  82.1 27,4 19,t 18,1 10,5
1989 (§) 10,6 &0 t. b 5.6 5.4 2.4 7.0 7.2 36,3 &1,7 8.5  16.9
B DT Tkt eSS AEa1 . 1F02 L SeE __Get. o 9ak 1305 6.9 ..02243
{1} £ .4 2.5 Lal T 7.9 7.3 1447 23.8 23.3 9.2 28.8 L£9,.5
1970 (£} 101.0 12,3 a0 81 .5 - 63.6 7.8 15.4  22.2 &7.1  59.1 122.0
(M) GZue VLD L veT . 6.3_ . 5.2 _&BuS 9.9 .99, B146_ 140.9 58,0  9B.4
(o 13.7 1.0 ol 5.7 Ba7 10,4 38,2 37.4 730,07 36,7 103.6 3340
- 1977 (F) 5.0 17 tete 1208 TITa0 23,7 46.% 37.8 102.7 1704 49,6  SE4S
T3 26,1 14,9 3u.h . 9,8 145,5  27.3 82,0 1.1 41.4 83,6 35,6 50.3
) 16,1 33.5 15,y 8.6 S\l 18.6 BBk 5T.6  Ghek  4DuG 116,37 50,0
1972 (0 S1.4 21,9 13,9 12.0  1G.4 30,4 45,1 86,7 S0.6 16,0 35,2 . 12.9
— D Ph S 3R B diei APt kb 130T 5700 A7 aB 2B 13,9052 L1143
) 17.9 20.E ddad @ 5 45.8 12,0 IT5.1 3743 17.4 11,6 15,4 8.9
197 (8 9.2 .7 3.9 5.8 S.6 6.7 2T.7  18.0 91,4 TAE 35.2 375
) 5.3 7.1 5,9 S.7 25, 00,0  10.6 25.7 . 33.6  S4.2  21.0 22,1
() 6.5 7.1 1.0 516 1R.0 42,8 11.0 149.8 17,0 53.8 105.0 16.7
Y T PR TS Vo6 14,1 Ji6 . bak I EETW I R I L A S R S T
() 17.2  12.2 5.5 .2 S.. 6B.1 21.3  23.6  11.2  BO.i- 40,9 77.0
Wy 5.6 11 7.0 6.2 4.3 30.0 10.5 2.8 444 116.5 58,2 29.1
1975 (£ 21,9 17,0 4,2 2.0 7.6 18.2 9,0  10.5 42.8 B8 35,9 22.9
e MY ST.B 9.5 e U _Ta6 Go? o Bad 4532 Eal o 052842 2242 .. 65,9
() 14 .4 20,4 v.5 5.5 7.9 b6 942 2.2 10,1 1646 12.5 33.0
1976 () 14,0 8.1 48,4 30.6  42.3 87,2 38,5  85.9  5Z.9 0.8 23,1 1944
() 11,5 7.z 19,0 9.0 2494 23,2 17.4 63 1 11240 S1.3 . 27.9 2844
(o E.7 2.7 723 B.% 132.3 69,8 39,7 3545 - 8%.% 2T.0 22.0 16,6
1977 (F) 16 .4 14,0 V.7 10,2 .2 24,9  32.0  EBE.& 4.t 23,9 15,5 1947
3 1a.2  17.2 v.Z 7.7 5.6 34.3 39.0 7.1 59.1 19,0  79.6  15.1
(L 1508 14.4 7.5 5.4 Bh.4 2%.7  &E.9  37.3  2B.7 12,9 - 41.2 11,8
1978 (F) 1.2 P8 6.5 5,0 6.2 40,1 8.3 18.1 57,1 7.1 93,7 21.7
R8s Tl el A S &9 39,3 20,2 M1k 7508513, 19,7
Iy 7.8 EI) wa7 251 32.1 4.t 38,0 94.4  BE.8 1UT.1 22,2 26,0
1979 (6 19,8 12,1 5.8 5.9 7.6 t07.5  62.3  £2.0  3H.0 106.0  35.0  26.2
(r3 lo.t 101 7.7 S.6 SB.5 . 42,0 35.5  46.0 4043 8841  45.0  18.5
() 3.2 11,7 ot 1305 &1.: 61.6 50,3 17.1  T4.9  25.6  &9.9  18.9
TSR YT a NG Y i 1G5 B.d 1246 Ti.4 52,5 2341 3248 157.3 224
1) 13,5 9,2 6.0 30,9 35.G 9.6 49.1 22.3  £0.6 38.6 68.1 . 27.5
w 0.4  11.5  4o.9 9.9 49,3 9.0 38,9  26.4  4G.3 117.8 33,6  17.3
1921 (F) 16, 12.4 Y. 5 €.5 17,2 104,64 97.0 79.5 B1.3  27.0  64.6 ~ 25.5
e 6t 1Ll 6l §B.S_ 76,3 1h5.5-.55,6_ 5.0 2hho . 60,1 2044
() 12,2 13.0 6o Th.9?  134.9  73.5  68.2  22.6  52.%2  9E,7  56.9  16.8
1982 (6) 16.6 1t.8 Vo3 40e3 2E.5  61.3 38.5 6.0 748 20.4 - 26,9  22.5
(1) V5.1 0.6 .1 ka2 22,5  4B.7  70.3 20,9 S3.8  36.4  19.5 1647
{13 12o1 82.C hB.g 55.5  11%.1 32,4 40,2 T€.9  35.1  17.2  25.4 14!
YT S AT 13,9 0.7 7.6 6.2 4.0 5.2 5.1 Ty e 1,0
TR TS 9,9 . w.l £.2 et 7.3 a7 o bTakis 15,4 0 9.9
( ivee 11,20 s, 6ot 5.4 5.7 8.7 g8 7.4
Tiogn (1) 7.5 S.4 &3 6?7 9B.9 36,
- L) 49 kG 2Rab o YRl 885, 052007
w s.4 61 a8 thab o 5241 C :
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SIFULATED 10-DAY MEAN PUNOFF

i ci
e ggn?%ﬂ&ﬂgymfﬂgﬂﬁ.m_dﬁm“m_;SIATLouw_"__.,L“m_wﬁ,MlunhcA.“, . e .

: GRATIAGE AREA ¢ 1565, (S50Q,%¥8) GRIT © CMS

YEAR JAH Fryg - MAR EFR MAY JUNE Juty AUG SEPT 0¢T NOV BEC
1963 (F) 3.3 - M) 2o % 19.3 154 £49 122.0 150,7 23.3 76.5 SU.?- ;;:;
[RSURUPRIONII § L SRV £SO SN 3. § RPN PR S I A 15 _16%.48. _1CG.7__110.5 . £5.5_.._k&.8 4h,6 127,8
(L 29.9 19,2 1., ¢ 15.46 i92.6 166.4 74.2 1684 12¢.2 65,3 SY.0 57.6

1964 (F) 48 .4 36.9 14,0 24.9%9 . 195 [ TR 811 107,5 45,8 49,3 thé .1 t646,.7
My 539 3541 1243 231 18.4 704 [ 58,7 1¢3.0 IT.0 410.5 224,.9
(S W) 7.0 49,9 2T 2G.2° 10.0 96.7 107.3 5.1 1451 58,9 283.6 10&6.4
T V965 UFY | 7hW3 S3.6 36.5 2540  21.2  23.0 113.5 36,0  80.6  31.0  B83.4 33,0
ey 68.6' (7.6 331 23.1 20.9 20,6 153.7 1.7 X7.8 66,7 34.5 37.5
(L 55.3 52.6 2643 21,9 1.7 5741 35.2 3341 34.8 28.8 38,0 Jiuo

. tees  (F) 3.8 2.0 17,5 1e.7 1642 44,9 0G5 32.0 LAY 5.0 Si.? 18941
YL 2Bb 0k A tRa lbab 2650 4204 TOLB 26,7 23,5 30.7..147.1 113,53
) 2.9 23.7 1L, 4 16.2 50,14 42,9 ¢9.0 23,6 20,3 56,9 366.2 218.0

1962 D) 99,4 SG.6  3TW3  27.4  20.9  2Y.3  Ph.1 Sh.&  9E.8 101,31 £3.5 34,1

() 61.5  &T.1  Tcea2  IT.h 18.5 20,0 31,3 35.2  15.5 40,3 6.8 29,4

() 49.5  ST.z  24.%  24.3 6.6 6h.1 &9.0 3.2 32.3  39.%  32.1  25.0

T Tece CF3 Thal 15.0 181 1a.4 1E.% 129.1 78.9 83,5  &1.1 44.3 34,7 30.1
tr) 22,1 16.6 VA9 14.2 | theot 62,2 42.7 195,33  63.5  52.4  31.8 50,3

(L) 18,7 19,2 15,3 19,4 12.3 56.3 281 60,9 112,14 34,0 14,3 3G.9

1966 (1) 304 - 20.E 16,2 13.6  12.0 3301 13.1 51,5 661 189,7 29,3 127.0

e ) 28 AT Vha G 3%h 1245 194 A 136 TEL. 26,7 __.16.9 16%.2 .127.3
) 1.8 20,6 V.5 13.2 0 21 14,5 10.6  35.5 27,3 28,7 139,5 115,5

1970 €53 0 14S,3 36, 29.E  20.0 16,4 13,1 2U.5  6£.8  29.5 165,01 146.5  194.0Q

(M) 469 ZALA . Zh.1._ 1Te1 16,0 _ 3042 . 17.9. _6F.0  E1,7 126,01 126.6 188.C

() ELE a0, . 1V.%  20.6 17,3 3441 4544 23,3 36,6 152.5 106.E  76.0

o 1971 05y 95,9 GE.0  TT.% 4.2 27.% 6540  19.8  66.5 101.3 255.5 198.4 389.1
(M) . SAW3 47.0 121.9 2747 - 60.0 166.8 174.2 T03.5 2377 269.b  2b8.7 263.38

(L) 0.6 55,0 b b 24,5 cbed Fti.g 71.0 10%.1 23.0 2uf.§ 458.5 195.7

1972 (Y 94,9 85,0 &1.3 &7, 50,9  63.7  99.6  LB.2  43.9 (39,2 36.5 59,7
ARy MGy BT 55T 653 115.2. 51,7 53.b 45,041, 36.9 . 33,2 _ 3B.]1

3 B6.7  B7.7  B&.5 . £5.2  14%5.5  7E.0  L4.0 30,8 40.0  31.1 10Z.3 32,7

1973 i) 3203 2hob 25.b IT.8 29,8 155.1  L1.T 0 TR.S 39,6 FE.S 43,2 242,7

) 9.5 zhus 284 z2.4 21,4 109.I  35.2 117.7 76,9 23042 255.0 113,

() 24,1 0.7 21.0  fr.) 19,2 100.1  81.5 41,5 39,0 101,4 378.1 67,2

TUTTT T e i TS T e e et 24,9 126.1 2245 2207 T Te.b 265.9 336.5 104.3
) e0.S  &s.1 Ti.r o r.1 1103 334 41.7 69,5 T&.6  293.7 235,86 233.4

() §2.3 - 53.5  Zu.9 2.7 19.9  27.0  21.5 21,8 45,1 330.% 124.6 138.9

1975 (F)  EB.O0  &42.7 A2 b 30.h zz.h 0 25.8 29.8  13.86 26,3 4.1 7.0 89,7

AR TN SSaT o lTabo bt 22.0_ 26a5 2645 2725 36,70 _73.9 36T 78,4
M A ) L3.% 2.0 Tu,9 b7 [ A 4.5 32.7 24,2 26,8 1e2.6 32.8 931.7

1976  t§) 91,8 hoh 26.7  EDLY 3T.5  67.0 36,0 155.0 30,4 52,5 138,80 128,0

(e 45.1  31.2  23.9 . fU.A  18.2  29.9  27.7 k1.8 §5.5 33,2 210.9 183.8

() 15.7 36,1 19.3  17.E  9£.9  8L.1 30,1 0.3 37,8 02.2 52,3  B3.8

19772 (6 61.2 56,3  3k.4 24,4 18,2 20,0  18.7 21,9  16.%  380.6 2045  2B.1

(EY  60.5  4%.5  Iu.1 2046 17.9  E7.8 1645 168 501 24,9 130,6  25.8

(L) 50.5  SC.9  Zhu&  1E.5.  66.5 7.6 14eY 15,2 91,7 20,3 42,8 1.4

197¢ (1) 2001 1.9 1302 12.6  12.4 12.7 1.1 3804 93,1 66,9 57,0 40.3

S 13 1709 il sl 1S 318 3iab . 1G.9 19,0 _BE.3 35,1 _161.3 . 47.8
(1) 16,6 16,8 11,7 12.3  3C.6  11.3 9.6 82.8  B8.9 133.0  75.3  68.5

197¢  (F) I7.9 26,5 7.4 12.1 31,6 120.5  §9.0 72,9 18B.0 2.6 63,3 3B.¢

) 405 21.0 1.2 11.9  B4.6. 32.9 §56.Z  103.9 115.0 49,6 46.0  35.6

() 265 2hib 1.2 14.0 127.5 k3.2 170.3  S52.3 531 19,6 42,4 30.1

T TR0 T TEY  30.7 22.6 1747 14.4  HI.6 1346 1246 12.9  16.3  18.3 256.9 57,3
i) 37.2  Z00E 14e®  14.2  43.6 . 13.0  17.3  13.2  $4.4- 13,8 10,0 ,104.5

e 22.E 2105 4.3 14.0 . 17.5 12,8 17.7 11,1 12.7 35,2 S7.2  4b.3

1961 CEY TI7.0 27.7 1744 V1.9 i1.4 48i8 27,3 46,7 29.7  32.5 137.9 5.7

e €3] I5.0 2T O Mhabe 1B B A 825 B2k A G ATL8. 30,9 L7746 40LE
) 29,7 24,9 14,0 V1.6 1G.1 2846 20.4  28.2  46.0 6.6 71,9 31,5

1982 (F) 32,6 6.6 13,5 11,9 11.4 0 10,9 12.0 10,1 90,4 19,8 25,4 56,5

(MY 27.9 19,0  1z.3  11.8 11,2 17.7  1t.6  12.8 74,6 25.5  56.5  &2.5

(L} 22,0  ZC.E 1.0 1.6 g 177 9.3 35.3  21.0  F2.2 32.8 L

T TE T 36,7 22,0 1w.5  1G.0 5.5 10.8 8.8 B.6 b.4 78,0  &&.7 18,8
(R, 447 1902 1.7 9.8 11,5  10.8 b7 £.3 7.9 0 19,1 39.8 17,0

(L3 23.5  2C.2 7.2 9.6 16,5 10.0 7.8 F.9 15,0 53.9  20.5 13,2

1984 (F) 12.0 7.5 7ok 7.1 59,1 18,6 141.6  B7.5 35,9 1.9 TBA.0 43,0

_— — (8 AdaBe B et Fahe B9 b 3120 1B, 0 2BaD 360 29,7 ..5%.9_. 39,6 . 36.0
() 9.9 8.4 L9 14,0 72,3 114.0  Bs.7 0.5 25.1 26646 34,9 33,7
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—....yontlinuation = aaeven AR ION AL T O s m e . .
ODRAITRAGE AREA 655, (50,KH) UHIT ¢ (M5
YEAR JAN FEL ARl AFR MAY JUNE _JULY AUG SEPT ({10 | OV DEC
1963 (F) 2t 12,9 5.8 5.3 ' S.0 - 10042 3644 4648 74k, 15.0 92,2
e By 202 MRk 5P St 520 A3 b 28,3 101 280t 11a5 11404
w 15,3 12,6 Y.t 5.2 445 8747 3¥.bk 19.5  75.6. 17.3 10,8 35,8
1964 (F) 2241 10.0  2u.6 5.7 Ep5 . 39,5 21.9 249.9 10048 127.9 142.4 198,.5
(R 17,7 Bod 9.2 4t 405 42,0 5249 157.0  4he8  T8.5 373.8 142.0
e 1244 2006 ba0 Gub 15,7 2Bl 1.1 4643 71.3  b4.3 A0D.B  69.7
Tivas (F) 57.5  3B.7  21.4 1247 B4§ 1645  16.5 5643 119.8  38.1  8%.% . 25.1
) 4946 3201 1ua5  F0WT . Fuh h2.8 L 255,10, . 7140 h8.7 . 67.7  35.% 221
e 41,0 33.4 13,3 2.6 SDLD 38,4 113,2  4&.B 99,0 2748 32.1  17.4
1966 (F) 15.4  10.1 7.6 6.2 B7.5  91.b 3449 TT.4 SSuk 24,2 Bb.6  166.0
e e AR M2k B tah o Tah 5842 AE.R__ 92,9 1%%.h. 5.4 ___33.1_117.0 .104.3
W 9.3 10,7 5.5 S.5 136.6 5645 69.9 E1e.h 28,2 53.2  34B.4  129.6
1967 (1) 6546 31.2  17.0 F4h 4 15,1 44ub 8.6 1.7 115.3  229.2 136.3 43,7
(4} 54,5 25.3 125 4643 16,7  16.0  28.2 126.4  72.7 330.3 - B2.5  37.4
) 34,6 26.5  10.5  20.1  18.7 208.9  34.8 187.5 46.7 11646 51.7 29.4
o 1968 (r) 2803 1544 A1.6 6.8 A1.2 484G 27.8 1467  17.7 1055 32,2 20.1.
() 23,5 1h.i 10,0 6.7 6.9 STub 75,1 268.3 . &0.6. . Sheb - 2844 16.6
(s 7.5 15,9 7.6 17,2 7.3 49.0 87,0 122.0 226.9  36.7 263 32,2
1960 (n) 12.0 8.5 0.0 4.4 $.7 93,8 86.0 11044 . 70.7.  B5.5 - 26.1 48B4
e ML 10.F Tl al SaB o A5 3TaTbhu B 83,5 72,5 35.3.__109.9....42,5
_ W 5.8 7.5 ed S.7 17.7  13.1 238.8  41.8  73.8  26.0  63.0. 24.2
1970 ¢F) 35,7 14.9 Yoo 16.5  53.8  S5.6  14.2  35.2 © - 45,9 59,2 206.4 103.9
. (MY 2320 . 1802, o Gu 005 h24 2501, 10206 __40.5....49.0__108.3 _131.2 .130.7
W) 17.6 12,2 TEels 9.9 3009 15.6  31.9  55.9 49,6 . 204.7 14,5 54,2
1971 (f) 1.0 261 1o.3 5.2 9.5 52.1  39.5  h6.3  27.0 251.7 200.5. 258.2
GO, ¥L.3 0 27.4 0 126 Bu7  34.G  45.9 157.1. 50,3  29.1 182.9 220.7 169.2
() 25.0 2641 U7 7.0 9.9  15.3  71.4 21,2 9444 151.9 440,38 303.¢-
1972 (F)  103.6  &7.5 0 2u.4  17.2  17.1 59,7 0.9 68.4 96,0 29,5  &1,2 34,0
o ) 6309 4048 __ 2746 _ 6.0 5%abk 2506 b20B o Thall 3907 24.1_._22.2....20.5
() 53,2 43,0 20,5 14,8 23,8 59,8 75¢6 3836  5%.4  21.3  43.9.  16.6
1973 (r1 16,7 10.3 7.3 6.5 10.7 10,5 25,2 65.3  55.5 11544 89,6 21644
(F}_ . 13.4 a8 0.7 6.5, 27.0.. 6.2 33446 54,8  43.5 26244 1B4.D 101.7
(L) 0.0 10,9 0.3 P B,5 42,5 15.8 98,5 28,3 120,7 461,38  S6.4
- 1974 1F) 5125 30.7  15.9  11.0  26.3 7045  17.5  27.0  19.4 . 1d4.6 308.9  72.4
(PY . k3ak 2608 14.2 9.6 _12.0 . 24.h _ Ta.3. 31.2  T3.6 131.6 236.5 11h.4
s 33,3 25,7 11,1 T4.3 0 §1.6 0 21.9 13,2 30.3 121.8  t81.5 109.1  75.3
1975 (Fy 46,9 26.5 V4.5 11,2 15,8 27.5  25.5 73.8  58.3  145.5 89,6 31,7
__________ L iR) 292 2t.5. 1%.4 Qb 124t L 585 5.0 396 A5.8 115.5___bbyb_. 53,5
(L)_ 29.5 22.2 11.¢6 7.7 36.3 37.2 t0.n &4, 22.3 173.4 35.7 68.7
1976 (1) 39.4  15.8  tu.5  2%.8 6e7 3443 26,9 6.0 25.9  60.8 132.3 35,6
LY. 27,5 1R T %.4. . 9.0 9,5, 82,6 17.8 &3.7 7% 2740 1441 hbus
) V.4 14,9 tu,0 7.7 76.2  FT.h 0 52.1 73.3 31,3 iG7.0 7045 28,5
1977 (D) 26,2 15.1 9.0 5.5 5.6 36,1 25,6 1331.2 13B.1  $9,8  38.7  31.9
3 22,7 11,7 7.5 5.5 Se3  31.6. 33.6  79.5 28B.2-. 61.83  98.8  27.4
W) 17.5  13.2 5.5 S.6 24,1 23;1 175,7 53,0 176.1  38.4  GB.2  22.1
1978 (F)  19.% 11,4 6.0 5.3 T5.3 4704 7,9 117.0 115.1- 103.6 94,1 55,9
— 48] 1h.1 10.4 7.7 .1 5.1 119 5h.2. 6%.2 131,00  ¥A.S._141.5. 70.2
(L 1.9 11.7 3.6 5.1 60.9  11.3 . S6.4 193.4 12246 133,3 61,3 36,0
1979 (ry  30.7  i9.2  11.4 56 5.3 18.0 12B.5  35.6  38.3. 136.0 120,01  28.4
LMY L 25.9 14,0 v.7 S.E L 38,2. . 11.6 . 76.2 k4.9 31,8 .120.8  78.2  24.3
w 20,0 14,0 7.2 5.5  40.3 9.5  56.2 19.1  2B.4 39,5  4h.h 44,9
R 1920 (#) 3.6 1.7 5.8 7.0 4.8 9.1 68.2 7643  43.1  3B.0 204.0.  4B.0
9 19.2  12.9 73 _6.T. T3a.1. 6.0 .179.3  B4aB  61.9 . 25.5 119.2 . 49.2
(W 13.7  12.7 to.3 5.4 23.3 $.3 137.1  42.0  28.9 187.9  60.6  34.2
1981 (F} 28,9 15.2  %.& 5.0 &.8  98.8 32,2 $14.1 25,2 72,6 184.3 42,5
(2 2622 12t itiatobe @2 T e 2103210620050, 1.18.9— . 74.0__.82,6__ 32,2
(W 5.1 13,5 5. 5.6 77.6 57,5 1447 Gheb 4022 V049 B6.5 . 24.7
1982 Ny 22,7 11.5 wlel S.7 5.0 37.7 11,0 41,2 72,5 - 28.2 4241 -101,5
LMY . 19.0 1046 0.7 13.6  47.1. 13.2 S.6. 33.2  SBul. 132.8 108.9. 4B.8
(s 13.5 - 12.1 .7 5.6 34.8 13,1 9.9  57.5 63,8 40,5 110,46 35,1
TTUTUTTTHOEY () 301 20.7 100 6.9 8.5 heh | 4.2 &1.0 102.3 112.6  4%.9  21.6
B N R I 5.3 6 5.7 4.2 19.3  28.2 . 19.0° 26.0  18.0
{L) 23.1 1544 Fokh hah Tab Lok 445 8.5 2541 103.0G 37.9 12.8
1984 €52 Wt 5.8 SeB 3.7 39.6 0 27.9 8844 SE.Q - 121.0 © 31.3 55,3 92,2
S T Ta® o bial o iate PO b A S 3200 bt 55060 kD b 25,5 6142 - 6.2
W) ) 40 S0k 35,0 65.%  B7.0  43.6 29F.1  36.0 122.1 3844  22.8
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- Continuation:
. i . .uaF 1.(').?1—..__-_.__..._._..,A“STAI’1DH,..-...,...,.....:--_.____-. AMPAMILEN... .- .._.. _
DRAIHAGE AHEA T51. (SO, KM} UNILT
YEAR JA:N FEW RN AlR MAY JUNE JuLry AUG SEPT ocy HOV
1963 ) 1907 1245 aal 64D 5.8 8841 150.4 95,7 71,7 8.0  16.2
. . () 1605 1102 st 5.0 Sh T 55,2 15540 926 b0.V_ 25,9, 14.0.
t 1206 1245 5.5 $.9  41.6 120.0 99.4 $9.3  &D.6  17.3 34.4
1964 €81 20,2 10.7 Gab So5 2741 T0W3 TZe? 19649 12004 166.1  Sh.4
() 16,2 9.7 3.6 Seh 20,6 93,0 73.E 146.4  99.0 &8.6 8.7 1
Y 12446 1044 e Sed 63,0 124.3  6B.Q 72,0 &3.1 31,2 §53.0
T 1945 (F) 3201 21,6 1ded 1245 7247 8649 4.8 68,9 th.2  26.9  22%
(O 28,0 17,7 Wed . 1042 67,9, T4.0 125.1. B5,9 30,2 2.9 19.1
) 25.2° 18,5 9.3 7 62.9 69,1 36.8 190,7 55,8  48.4 32,5  16.5
1966  (F) 11.0 7.4 5.8 S+6 A3.8 9241 0.2 148.8 65,5 20,5  23.7 1
S ) 104 fab 5.8 Sab 85¢3 30.3_ 35,6 183.7_27.9.__ 22.6....39,0
18 7.9 74 Sv2 3R.0 10145  3he8 5448 67.5  22.5  4&.4  197.1
1967 (1) 23.8 14,6 9.3 S.b Svh 5903 314 174.6 142.8  15T.4  216.9
t) 210 1.t 74 Sef 33,4 35.%  St.4. 13I9.7 1312.2 221.1  79.3
) 16,46 13,2 5. 9.5 9.7 109.3 252.0 154.5 202.1  10.5  4h.1
- 1968 (N 24.2 45.% 10,4 376 69,3 05.9 123.9 170+ 141.4  38.5
() 20.5 13,7 1.6 12,0 A17.6 148.7 125.3 . 173.2 139.7 1.7 33.1
W) 16.7  14.5 . $6.2  37.4 178,46 161.8 117.9 292.9 39,5  33.3
1969 (F) 18,1 12.7 7.7 9.3 30.5 126.3  B6.1 205.0 79.5 71,4  28.0
AN 16,2 305 Pl 30,5 &1ab Blab_— BSal 34Tl &8.7_ 35.9_._25.2. _.
() 1301 11.9 te2 7.3 713 &1.5 465.2 86,5 64.8  28.0 464
1970 CFY 5247 1531 Tues 1146 03.1 121.4 35,0 66,9 94,5 133.1 116,68
(M), ___21.9._ 12.%8 8.9 8.5 1034 12640 . 63.% 132.5. 190.0. 140.9 E8.6
() 1048 15,0 169 5341 9443 58,1 84,7 108.2 104ebs 139.8  45.4
B 1971 (i) 1.5 19.3  1a.8 1244 9.6 2748 &7k TZebk  Bh.8 223.0  Sh.b
(h) . 26,2 21,0 15,3 . 11.2 9.1 45,4 139.7  79.8  54.1 104,46 51.2
) 20,7 21,9 15,0 10,1 17,8 28,9 125.9  90.4  130.7  32.5 - 80.2
1972 (F) 26,0 - 15,8 1u.3 7.9 95,0 339,8 90.9 88,7 37.4  32.3  21.1
B T 2habo__13.4 ol b2l B4 T2 2585 T1a9. 32,8 2647 48,3, .
() 17,5 15.1 feb 51,7 102.5  60.2 180.3  56.0  92.6  2G.9  15.7
1973 (f) 10,7 &,7 ok 602 111.2  47.3 3.3 52.5 136.4 168.5  45.4
(1) 7.3 6.6 vk 6.1 _121.5 2643, 59.7  75.7  84.1 1¥3.7  35.3
() 7.2 8.1 9.7 13,0 T1.6 46,8  &0.1  8%.7 65,3 67.0 128,3
- 1974 (F) 73,2715, .7 18.5  &3.7 147.1  24.5  77.5 70.0 76.6 233.5
(M) . 19,5  12.9 7.5 R.6_ 26,8 63,5 3Z.1 131.b4  A7.7 234.8  96.4
(W 16,5 14,7 0.7 10,6  52.5 22,01 73,0 123.5  81.5 1383.9 58,9
19757 (e T d0L3 1909 13,57 19,2 102.6  75.8 53,3 7i.7 137.1 49.9 40.9
(K} 26,8 16,5 cel Tl bt 0.7 BZab . Shab. F1.0. 4Tl 245
(L) 21.8 17.9 4.3 9.1 4247 22,2 6%.2  B1.8  33.8  37.7  21.2
1976 (F) 16.2 10,3 0.3 t1.5 7.5 36,5 127.5  6&.7  £2.%1 127.8  29.6
LAEY 3.8 Pu? . _oel _ B1ab 8.0 _134,7  47.7  29.3 _1G5.3 B8.9 44,9
o) 10,5 9,3 “.0 7ol 105.0 198.8  71.8  47.9  83.3  29.7  25.6
1977 (F) 15,2 10.7 0el 6.7 5.5 32,9 97,6 126.1  S4a6 1.7 24.6
~(H) ___13.8 2.0 308 2301 5.4 4C.0  93.6  G&.9 252.7 . 33.5 107.0
(o 0.8 9.7 5.2 5.2 2041 6242 9T+3 5149 §15.1 24,6  3%.7
Tiers TUFY 1405 9.0 5.3 5.2 12.0  12.5 11646  2&.3 6941 5G.2  17.5
e ) 11,9 7.5 Sa B A5 a0 baB BB _82.8 3B.A__10&.b__ 24,3 31.5
w) 9.8 7.3 5.9 9.1 23.7 3647 . B7.9 14,5 170.3  19.2  16.9
1979 (F) 9.9 6.8 4.7 k.S 41.9 94,0 27,3 42,2 16,3  16.2  17.5
(%) . B.8 5.4 hub .. 5.5 . 40.9 . 29.0. 56.0  18.8 .15.2  kZ.4 23,8
W 7.5 6.0 4,2 - £0,.8 19,6  3B.4 49,0 13,7 ¥5.1 19,1 17,2
- 1960 (F1 3.7 8.1 bl Gl 6.2 27.7 63.9  €5.9  &4.3  37.5 153.5
Ty L L 11.7. Tk 4.4 400 160.3. J13.5. TT.6  75.2  89.2 364 £2.3
_ W) 10.0 2.1 3.8 4.0 104, 10,7 91,5 72,4 52.9 189,01  3s.3
1981 (F)  18.2 0.3 3.6 h.4& bu& 16302 T6.5 36,1 36.7 41,9 124,38
_________________ (K2 1502 o Bk a5 ka3 82,1 1221 A3.7 42.8_ 111.8.__22.0. . 5&.9
() 1.0 9.3 we 0 4.3 B1.6 64.6  25.1 4.4 30.2  46.3  53.4
1982 ¢F) 14.2 Fu3 meS 649 Buh 1341 52,7 56,3 117.0 38,9 42.6
(M) 1.4 5.9 Gk 15.8 12.5  Gheh Thuk B1.1  E0.5  66.8  45.3
o) 8.7 7.1 P Sal  1ha6  4h.S 3203 24,5 13403 221 23.4
- i981 (1) 17,5 10,6 sl P 8.1 16,0 12,3 BE.1 33,6 42.1  19.6
© Y . 15.B 2.0 u.d 4.2 heb.. 2542 4645 69,8 .31.2  7h.3 18.5
(wy 12,5 10.7 wel 4,2 . 37.6 0 11.h 132.3 S1.3 20.2  w0.2  15.6
T 1984 () 7.7 4.5 3.9 S.1 0 28.0 35,9 38,5 64.1  6B.t 23,3 30,7
_(u) Tt 3G Maa 0 3D 0.9 2202 2502 _30.b 55,519,237 .7 .
(wy 5.4 5,9 1142 35.4  A1,%  The&  25.8 218.2  13.9  &3.6 22,5
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. CContinuation o S TATEOMe it PLHBKPUR ot e .
LRAITNAGE A& ESQ- (53 KHNY UNITY {HS
yLAR JAN Fru MAR APR WAY JuHE Jutt AYD SEPT VI N0V IDEC
1963 (1) 234 12,7 lu.s 9.3 B.9 23,3 166.3 45,8 49,0 22,5  12.2 5647
Y 1P VA et 9a2a ALeh _10B.R 136493803, 27,0, ..18,6  10.9  113.0
() 12,6 1544 dio 9.0 7.9 145,64 40,5 10,1 26.3 th.1 10,2 33,7
1964 F) 21.9 9.9 9.0 7.9 7.6 57,9 1745 140.9  76.2 120.8 170.6 156,
£ f6.1 1,4 v.? 7.5 7.5  45.9 A7.6 10t.0 85.2  ?6.7 3B6.9 125.8
() tded 10,5 /a3 707 22.3 4B.& 83,3 T8.& 105.4  72.5 330.2  BE.7
) TTeds TR RIS T TS Head 1040 149)5 7546 3046 6646 434.0 32.5  51.5  23.3
T3 Ahuh 2320 1440 108 41.0 Tl b 15t.5 69,7 .T6.0 395 2544 2042
() 53,0 2200 11.2  S9.3 68,9 . 43.5 187.0 79,2  $4.2  23.8 30.0 17,1
1966 (3) $5.2 1.3 t0eB 10,3 B1.0 95.0  56.5  43.9  $2.6 29.1  90.3  123.3
TS TN & PV U T T ENR 1O Y0 MY 00 SN % OO SUTUL 5 SO0 JORN-11 LSRN, § 0 SO : D S I 5. T S & -
() 1.3 117 g5 TH9.2 6l.z  55.0 923 99.1 31,4 0.9 294.6 88,3
1967 (1) 43,5  19.5  13.8  65.5  AD.4  BE.S  Bb.1 B2Z.S  75.5 . 2036 113.1 45,9
() 1307 6.6 1e.? 15,9 17.0  23.4  32.6 9.1 B7.0 . 241,01 69.4 . 32.3
) 3a.5 1921 1U.7 9.0 26.5 162.1 7440 101.6 75,9 b3, 4B.T 24,7
TG TIT0 1s.r TN TR s T2.s k6.2 &1.0 13645 75.7  oik k.6 13.9
() 1.6 the2  31.2 1144 14T 445 2340 257,99 37.0 4601 18.2 12,6
[ 15.4 Toat Tue? 17.4 27 .5 31.5 3T.5 147.1 16k.8 29,1 15.2 - 10,4
1965 (1) 10,6 0.2 Y. T g,z 8.7 06t 51.7 106.5 7206 10205 26,4 52.%
[ €5 SN V- SN [ P (N Vb Pl B2eb 3.3 40 B__ 3.5 TEL352.1 0 4308 L3440
{ 9.4 2.z 5.t G0 41.97 16,5 265.3 240k 61,3 26,5 £5.9 2343
1970 (F) 40,5 12.7 “.3 2.9 10.7 64,7  13.B  79.5  6B.2  69.3 A57.6  7%5.0
(F) 2104 V1. _wer_ . . B,H_1%0.1 . .28.D  _18.1. .. 54.7  F2.7 194.6  162.6 100.0
(w 1.5  12.6 va 0 Ev6 Bl.6  18.4 1b.5  92.7  S0.9 146.2 110,1 50,1
T S iry T wed 185 T Hsar 0.1 3E.1 B4s0 36e3  2£.9  57.2 230.3 1164k 1581
() 30,6 20,0 1348 7.9 6.5 39.5 1317 5742 57.5 132.6 $1.9 127.5
(L) 21,3 20,9 lu.9 9.8 9.6 2347 $9.% 2146 47,0 86,9 285.5 69,2
1972 () 69,1 23.2  14.6  11e% 3043 39,2 70.0 8%.9  45.5 2.5 2642 4.1
T TS T YT R T 2% SN TV - D T 00 TS 00. UL 00 SO 53 N7 SO0 1 PN INOL U0 SRS 0% S & 0.
() 3h07 T T T Tk 105 49.0 0 28«8 §5.9 6.6 19.0 33,6 38.0  13.0
1§73 0 13,0 AD.7 9.7 9.2 E46 k4.7 66a5  BE.5 13,5 18b.7 1013 17643
(#) 12,4 10,6 9.5 o,1 G.2 134.5 471 72,0 757 29445 12649 84.7
() 0.6 12.3 G+5 v.0 7.8 02.6 2.2 18241 55,0 125.2 347.6  49.0
- Tevr erT R T S T BY T T Na T TN S a3 601 12.9 2he4 1947 17148 25841 640
[4:3) 13,2 17,6 12.4 11.3 JE. 4 2344 1344 99,1 57.1 116.8 198.B 122,¢6
(L) 25.4  Z0.1 G.w 26,5 5%.8  18.9 1046 &1c4 114,00 179.9 93,5 48,8
1975 () £3.2  23.5 14,2 13.7 59,0 81.0 8%.6 63,2  59.4  25.3  93.4  29.2
ey raa 1t 3.6 1.3 3T.h_ Thbah6Bad 40,9 . §5.9...52,5 _..53.1.._36.4
(L) 3506 20.3 1u.9  18.2 50,8 &1.3 . 28e2 §51.9  27.3 209.8 3441 63,5
1976 08) 66,3 17.5  13.0  11.0 10.5  66.7  A3.0  65.8  46.0 80,9  95.1  77.1
(#) 8.2 HhWE  tenz 1048 0 15,5 73,5 29:6 60,1, &7.1 . 30.8 131.5  &3.7
1) 3102 16.7  1u.® BULT Y00.2 105.% Bhet 1063 36,7 ob,2  102.3 28,5
1977 (F) 3605 15,5 1147 1.5 10.1  31.9 28,1 165.1 &8 4045 2146 20,3
) 26.5  14.3  1u.¥  tC.4 9.9 Thuh 2746 62.1 19,5 29,5 85.6 161
L) 18,8 16.4 $.7 16,2 35,6 7&.6 133.7 39,8 113.0  20.6 29.0 12,8
1978 (F) 13.0 2.5 Vb 9,0 R.6  42.6 14,8 B0.9 144.9 154.3 6846  41.9
B AT T e YD BB Adad A 9020 97,3 106.4.113.0.. _76.8. 56,2
) 9.7 11.9 Y3 B.7 4%.5  23.3  £0.9 215.6 1G5.8 126.5 38.8 29,3
1979 F) 24.6 6.5  1u.d 10,0 9.5  14.9  57.3 406  Skel  B0.4  95.0 27,5
£y 18,8 §T.7 1y, 5.0 §.7 . 1G.3 562 21,0  4G.2 99.8 . 83.5  24.6
) 13,5 15.3 vz 9.7 38,2 10.3  69.1 13,3 20.3  28.2  49.3  57.0
T TNern T a s Ty T e T T RS e T 33,7 sy 8.7 8541 25.0 219.2 3941
() 19.5  11.5 anb Luoh o 155, 17.7  89.5 32.2  54.5 2z1.2 - 120.2 _ 58.2
() 15.6  13.C 7.9 .3 6C.3  26.9 89.5 76,0 27.B 249.5 55.3  29.56
1961 ¢f) 25.5  13.7 Y. 9.0 2.8 156.8 35.6 51.2 28.1 88,6 160.5 3446
e P AT WS S0 5.0 _116.7_—9B.4135.2 110,10 58,7, 81,4 .. 26,
() 15.0 13,7 0.5 10.5  &B.8  A2.t  28.9  3%.9 43,7  §0.9  &5.3. 19,5
19p2  (F) 18.1 0 11.4 T V1.0 12.0 99,2 73,8 2440 11541 7.2 2848 74,7
w0 VL 10,7 7.0 W.r &3.6  £9.5 51,2 22,9 2.6 15B.0  81.A - 57.4
(o 1.8 12,7 e.u  45.1 115.5  59.4 26,5  B&,7  &7.1 40,8 108.5 . 44.3
T TTTSEY Ty ar el T w7 Te.s T ei1 8.7 6.3 9041 69.1  95.3  53.0  97.8
) 46,3 13.3 Fui @4 11,0, 19.0 9.9 Sha2  &7.0  40.7 P78 65,3
(i 22,7 15.4 4.2 .2 E.D 1041 59,6 33,5 43,0 G6.2  38.3 91,5
1984  (F) 6.5 130 ¥ Bed o 91.2 49,5 108.U0  75.1 82,5  25.6 ‘6645  Bi.§
[EUUSPURN 1 75 DRSUF-L S0 TSRO B . Gatr 4Pad . 3005 F0Va0 _Bah  31al 3700 26.3 . 75.3.... 31,5
(L) 17,06 13.1 77 0zt 92,3 T158.5 40,9 21B.5  30.4 108.9  47.9 22,0



Table 3.5 Rainfall Data for Streamflow Analysis

Sub- / Drainage Basin/-z- ) Sub- / Drainage Basin’2
basin Basin'— area rainfall vasin Basin'— area rainfall
(ka?) (mm) (km?) ()
1 1 1,150 3,300 19 2 266 2,070
2 i 481 3,600 20 2 970 1,910
3 H 733 3,400 21 3 247 2,100
4 1 298 2,900 22 3 B76 2,500
5 1 351 2,800 23 3 474 2,300
'3 1 142 2,300 24 3 © 215 2,400
1 1 477 2,750 ) 25 3 652 3,800
8 1 387 2,650 28 3 915 3,900
9 1 193 2,500 27 4 . 209 2,980
10 1 264 2,150 28 2 656 2,830
11 i 1,106 2,080 29 Z 408 1.820
12 1. 1,051 2,060 30 2 362 2,500
13 2 620 . 2,500 3t 2 539 1,820
14 2 292 3,100 32 4 225 3,530
15 2 550 3,500 33 4 73% 2,180
16 4 1,228 2,500 34 4 327 3,6%0
17 2 628 4,000 35 4 92 2,250
18 2 559 3,000 36 4 657 3,880
Noees: /1 ; I = Wpper Cagayan, 2 = Magat,
3 = Ilagan, 4 = lower Cagaran
Sub- s Drainsge hasin’2 5 = Upper Chice, 6= Lower Chico
basin Basian'— area rainfall
(km ) (m.m)
) /2 ; Basin rzinfail is assumed on the basis
37 6 1,042 2,000
38 4 269 3,100 of the ischyetal map for the period
39 6 73 2,100
40 5 386 3,100 from 1963 to 1978.
41 5 334 3,500
42 5 157 2,950
43 5 533 2,950
44 5 372 3,360
45 5 612 2,200
46 6 856 3,090
&7 & 366 1,900
48 6 775 2,900
49 [ 160 1,900
50 ] 169 2,080
51 4 4317 2,000
52 6 393 2,500
53 6 278 2,300
Runoff ‘Drainage Basin Runcff Drainage " Basin
Basin gauge ar%a rainfall Basin gauge area rainfall
{kmn®) {mm) - (kmz) {mm)
1. Upper . 4. Lower Larion
Cagayan Guinalvin 921 2,700 Cagayan Alto 655 3,880
2, Magat Dulao 573 3,000 5. Upper Ampawilen 753 3,270
. ) Chico
3., ilagan . Minanga b,565 2,400 6. Lower Pinukpuk 856 3,690
Chico

HY-63



Table 3.6 Runoff Estimation

{Unit: ) xl()am})

Upper Cagayan Magat 1lagan
Jan, June Jan, June Jan, June
Year $ May 4 Dec. Annual <+ Hay - Dec. Annual - Hay - Dec, Annval
1963 16.6 100,22 116.8 10.5° 80.0 90.% 8.5 48.0 56,5
1964 20,3 128.4 148.7 16,1 102.8 118.9 1,9 812 T3
1965 18.2  50.7 68.9 25.5 44.8 10.3 13,1 26,2 37,3
1966 16.8 78.3  95.2 15.1. 55,8 71.0 9.1 36.2 45.4
1967 21,0 46.4  67.4 8.3 66.6 84.8 13,3 21,6 34.8
1968 10,1 62.7  12.7 26,3 714 95.7 5.9 .29.0 34.9
1969 10,6 66,7 77.3 10.5 26.3 36.9 6.1 30.0 35.1
1970 18.1 85.6 103.7 19.4 79.4 98.8 10.8 39.2 - 50.1
1971 30,8 182.0 212.8 33.7 92,4 126.2 16.94 B7.4 104.3
1972 50.2 42,5 92.8 25.1 46.4 7L.5 29.5 24,4 53.9
1973 11,8 120.3 132.0 9.7 74.8 84.5 8.3 57.2 65.%
1974 19.6 122.6 142.2 10.6 66.9 T1.6 13.1 58.1 71.3
1975 23,9 48.6 12.5 17.9 29.5 471.3 15.5 22,9 38.4
1976 23,3 90.1 113.4 27.4 70.2 97.6 12,6 42.2 sh.8
1917 72,8 3.0 S4.0 17,3 51.9 69.2 13.1 15.2 28.3
1978 9.5 59.6 6%.1 0.6 0.1 80.7 5.7 27.0 32.2
1979 18.1 78.7 96.8 18.5° 72.0 90.5 9.4 38.0 41.4
1980 10.3  49.1 39.4 0.3 62.9 83.2 6.4 22.3 28.7
1981 10.3 - 58.3 68.% 29.2 $3.7°122.9 6.5 26.1 32.6
1982 B,6 34,0 b2.6 33,8 58.3 91.2 5.6 14,4 20.0
1983 12,3 22.7 35.6 9.1 31.3 40.4 6.2 10.2 16.3
1984 16.7  64.9 81.5 C 3.8 54.%1 T8.1 6.9 30.0 36.9
Average 18.1° 73.8 91.9 19.4 63,4 B82.8 10.6 4.8 45.4
7 7 \TiN
e AL s
Area (hn?) 6,633 5,113 3,132
(Unlt:. x108m3)
Siffu-ﬁa}}ig ) Chice Whole Basin
Jan. June Jan, June Jan, June -
Year 2 May ~» Dec. Annual -+ May - Bec, Annual - Hay = Pec. Annual
1963 3.4 26,1 29.6 9.2 56.2 65.4 56,7 369.4 6261
1964 5.3 33.6 38.9 9.5 95.8 105.3 7.7 552,46 625.1
1965 8.3 16.6 23.0 23.1 54.5  77.6 11,9 257.1 369.0
1966 4.9 18,2 23.2 20.9 56.0 87,0 9.0 353.1 454,1
1967 6.0 21.8 27.7 11.5. 97.0 108.5 95.1 358.1 453t
1968 7.9 23,3 31.3 15.4 79.6  95.0 74,6 342.2 416.7
1969 3.4 B.6 17.1 11.0 71.% 82,6 49,0 275.1 124.1
1970 6.3 6.0 32.3 20.9 2.3 160.4 94.9 395.8 490.7
1971 11.0 30.2 41.2 I1.4 77,8  89.1 118,6 60L.8 720.4
1972 8.2 5.2 23.4 20.7 s52.0 2.7 162.4 232.8 1395.3
1973 3.2 %%.4 216 12.5 85,9 8.1 S4.1 479.7 531.3
1974 3.5 §9.9 23.4 17.6 82.6 100.7 . 83.1 443.1 .526.2
1975 $.8 9.6 15.5 17.6 57,3 74,9 98,9 238.0 335.8
1976 8.9 72.9 31.% 12.9 63.7 76.7 101.8 338.2 4600
1977 5.7 11.0 21.6 8.4 58.7 61,1 TI.E 25206 2 300.7
1978 3.5 22.9 26.4 7.4 60,4 678 45,6 330.9 377.5
1979 6.0 23.5 29.6 10.5 34,2 448 - 76.2 304.1 380.3
1980 6.6 20.6 '27.2 15.9 63.4 79,1 - 76.4 297.9 '372.2
1981 9.6 30.6 40.2 12.6 60,1 72.6 82.4 47,4 429.9
1982 1.0 171 30.1 0.3 508 6L 82.9 235.4, 3184
1983 3.0 10,2 13.2 8.3 41.2  49.5 . 50,1 158.0 208.2
1984 7.8 17.1 5.5 14.8 53.5 68.3 85.4 2985 83,9
Averags 6.3 20.7 27.0 13.8 65,3 79.0 | 83.6 340.1 421.7
Sub-basin {-_237,\4?}7 . "t?/‘ " '@7 .
Drninage .
Area (km?) 2,005 4,551 27,2381
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Table 3.7 Hean Monthly Runofif
’ (Unic: /el

POINT JAR FEB AR APR HAY  JUNE | JUBY AU SEPT OCT . HOV DRC “::g:“
i 42.5 28.2 . 20.1 18.3 6.4 63.3 58.4 64.1  68.7  103.2  134.4 96.3  61.3
? 19.4 12.9, 9.2 8.4 16.6  28.9 26.6 29.2 3.4 57,1 6L.3 43.9 28.0
3 27.9 18.5 13.2 12.0 23.%  AL.6 38.3 42.1 4%5.1 67.8 88,2 §3.2  40.3
4 9.7 6.4 4.6 4.2 8.3 4.4 13.3 14.6 15.7 23.5  30.6 7t.9 14.0
5 11.0 7.3 5.2 4.7 9.4 16.4 15.1 16.6 17.8 6.7 34.8 24.9 15.9
6 3.7 2.4 1.7 1.6 3.1 5.4 5.0 5.5 5.9 8.9 1.6 B.3 5.3
7 ta.7 9.8 7.0 6.3 12.6  21.9  20.2 22.2 23.8 35,7 46.4 113 21.2
8 11.5 7.6 5.4 5.0 2.8  17.1 15.8 7.3 18.6 27.9 36.3 26.0 16.6
9 5.4 3.6 2.6 2.3 4.6 8.1 7.4 8.1 8.7 130 171 12.2 7.8
10 6.4 4.2 3.0 2.7 5.4 9.5 8.7 9.6 10.3 15.4 20.1 14.4 9.2
11 25.8 7.1 12.2  1l1.1 22.1 8.4 35.4 38.9  44.7  62.5  81.5 58.3 17.2
12 24.3 16.1 1.5  10.5 20.8  16.1 33.3 36.6  39.2  S8.% 76.7 56.9 15.0
13 18.4 11.9 10,8 13.1 27,2 34.0  35.5 40.2 416 436 4l.6 8.7 29.0
t& 16.8 6.9 6.3 7.6 15,9 1%.9 20.7  23.5  24.3  25.5  24.3 16.8 © 15.9
15 22.9 4.8 1.4 16,2 33.8 42,2 44.1 50.0  51.6 54.2 51.7 35.7 36.0
16 36.5 23.5  2L.4 25.9 53.9  67.3°  170.3 79.1 B2.3  86.4 82.4 55.9 57.4
17 299 19.3  17.5  21.2 44.1 55.1 57.5 65.2 §7.3  70.7 67.4 45.5 41.0
i8 19.9 12.9  11.7 14.1 79.5 ' 36.8  38.4 43.5 65.0  47.2  45.0 3.1 3.4
19 6.5 4.2, 3.8 4.6 9.7 12.1 12.6 14.3 14.8 15.5 145.8 10.2 10.3
20 22,0 14.2 12.9° - 15.6 32.6  40.8 42.4 48.1 49.7 52.2 49.7 34.3 4.6
2k 6.3 4.8 3.4 2.8 6.2 7.0 6.8 7.4 1 11.9 15.9 12.2 7.6
22 6.6 202 14.2 . 11.8 17.6 = 29.7 8.8 3l.4 3.0 50.3 67.3 51.56 32.0
23 13.3 10.1. 7.0 5.9. B.8  14.8 14.3 15.6  16.9  25.0  33.5 25.7 15.9
24 6.3 4.8 3.3 2.8 4.1 7.0 6.8 7.4 8.0 1.9 15.% 12.2 7.5
25 30.1 0 22,9 16.0. 13.4-  19.9  33.6  32.5 35.5 18.5 569 76.1 S8.4 6.2
26 43.4 - 3209 23 15.3 8.7  48.3  46.8 51.2 55.4 0 B2.0 10%9.7 84.1 52.2

27 6.6 4.2 1.1 2.8 6.1 10.1 14.4 9.0 17.4 23.0  27.8 15.2 i2.5
28 22.2  14.3  13.0  15.8 32.8 41.0  42.8 4.5 50.1 52.6  50.2 4.6 34.9
29 8.8 5.7 5.2 6.3 3.0 15.3  17.0 19.3 19.9 20.9 19.9 13.8 13.9
30 10.8 6.9 6.3 7.6 15.9 9.9 20.7 3.5 20,3 25.5 24.3 16.8 16.9
3l 12:8 8.2. 1.5 5.0 18.8  23.5 2%.5 271.8 28.7  30.2 8.3 1v.9 20.0
3z 8.5 5.4 1.5 3.6 7.8 . 13.0  18.4 24.4 22.4 29.5  35.7 19.5 16.0
33 17.3 1.0, 7.0- 7.3 15.9 26.3 37.4 49.6  4&5.4 59.9 72.5 19.6 12.5
k1 13.0 8.2 5.3 5.5 11.9  19.7  28.0 37.1 3.0 44,9 54.3 29.7 24 .k
5 2.2 1.4 0.9 0.9 2.0 3.4 4.8 6.4 5.8 7.7 9.3 5.1 4.2
36 27.4 17.4  1t.1 1.5 25.1  41.6 $9.1 8.4 719 94.8  Ll4.7 62.6 51.5
31 19.2 1.9 8.1 12.7 .8 46.4 50.0  62.3  53.1 67.4 5.5 441 40.4
38 32.3 20,5 13.1 13.6 29.6  49.0 69.7 92.4 B4.7  111.7  135.2 73.8  60.7
39 1.4 0.9 Q.6 G.9 2.3 3.4 3.7 4.5 3.9 5.0 5.6 3.2 3.0
40, 8.1 5.6 3.9 7.5 23.6  32.5  43.1 1.0 41.1 3.3 26.3 14.5 23.5
41 7.9 5.4 3.8 1.3 23.1 3.7 421 40.1  40.1 32.6 25.7 4.1 21.9
42 3.1 2.2 1.5 z.9 9.1 12.6 1.7 15.9 15.9 12.2 10.2 5.4 9.1
43 10.6 7.3 s 9.8 .1 4200 56.6 53.9 55.0 43.8 346 14.0 0.8
44 8.4 5.8 4.0 1.8 24.5 33.7 44, ¥ h2.6  42.7 3.6 27.3 15.0 2.4
45" 9.1 6.3 4.4 8.4 26.6  36.5  48.5 6G.27 46,2 37.5  29.6 3 4

16

25,

(te be continued}
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(Continuation)

(Unic: ‘m/fs)

POINT JAN FEB  MAR  APR  MAY  JUME  JULY  AUG  SEPT  OCT ROV DEC A:gg:“

46 24.3 15.1 11.0 16.1 40.4 58.9  63.5 79.0.  67.4 85.5 95.9 56.0 51.3

47 6.4 4.0 2.9 4.2 10.6 155 16.7 20.8 17.7, 225 25.2 6.7 13.5

48 20.7 12.9 9.3 13.7 34.3 50.0  53.9 67.1  57.2 72.7 Bl.S  47.6 43.6

49 2.8 1.7 1.3 1.8 4.6 6.8 7.3 9.1 7.7 9.8 1k.0 6.4 5.9

50 3.2 2.0 1.5 2.1 5.4 7.8 8.4 10.5 9.0 11.4 12.7 7.4 5.8

51 9.0 5.7 3.6 1.8 8.2 13.6 19.3 " 25.7 23.5 31.0 37.5 20.5 16.8

52 $.0 5.6 il 6.0 15.0 21,9 23.6 29.4 25.0 31.8 35.6 20.8 19.1

53 5.9 3.7 2.7 3.9 9.8 16.2 15.3 19.1 16.3 20.7 23.2 13.5 12.4
10t 61.9  41.1 29.3 26.17 53.0 92.2  B5.0 93.6 - 100.1. 150.2 195.7 140.2 89.3
102 89.9 59.6  42.5  38.7 76.9  133.8  123.3  135.4  145.2  218.0 283.9  203.4 129.6
103 110.6 73.4 52.3  47.6 94.6 164.6. 151.7 166.6 178.7 268.2 349.3 250.2 159.4
104 26.2 17.4 12.4 iL.3 22.4 32,0 35.% 19.%5 42.3. 63.5 82.8  59.3 37.8
105 3.6 21.0 15.0  13.6 27.0 47.1 4d.4 47.6 51.1 76.7 99.8 7.5 45.6
106 145.8 96.%  69.0  62.8 124.7 217.1 _200.1 219.8 235.7 353.8 460.7 330.0 210.2
107 177.9 118.1.  84.2 76.7  152.2  265.0 24A.2 268.2 287.6 431.7 562.3 402.8  236.6
108 79.2 18.3 17.1 20,7 43.1 53.9  56.2  63.7 65.8 69.1, 65.9  45.5.  45.9
109 52.1 33.6 0.5 31.0 73.0 96.1 106.3 . 113.7 tl7.4 123.3 117.6 81.1 81.9
110 118.5 76.4 69.5 . 84.0 175.0 218.5 228.1 258.7 267.1 280.% 267.4 iB4.5  186.3
111 138.4 89.2 8i.2  98.2 204.5 255.3 266.5 3Cz.2 312.1 327,17 312.4 5.6 217.7
112 145.0 93.4 85.0 102.8 214.2 . 267.4 279.1 316.5 326.8 343.3 327.2 225.8 228.0
13 147.0  107.6 97.9 11B.5  266.7 308.0 320.5 364.6- 376.5 395.4 376.9 260.L 262.6
14 365.2 241.%  193.6  205.6 419.7 609.2  599.0 G669.4  703.3  886.0 E,015.9 F17.8  536.8
s 19.9 30.3 1.2, 11.7 26.4 b 431 47,0 51.0 75.3  100.8 77.3 47.9
116 76.3 57.9  40.5  33.9 50.4 85.0  82.4 89.9 57.5  l4k.1- 192.8  147.9 1.7
ns 119.7 g0.8  £3.6.  53.2 79.1  13%.4  129.2  B&1.1. 152.9 - 226.1 30Z.4 232.1  143.9
118 495.3  337.6  260.6 261.6 502.9 749.5 735.0 817.9 864.3 1,124.0 1,334.2  962.2  705.7
119 3.1 6.0 16.2  21.8.  45.9 57.3  59.8  67.8 70.0  713.6 70.1  48.4 48.8
120 23.5 15.2 3.8 16.7 4.7 43.4 45,3 51,3 53.0  53.7 53.1 6.6 37.0
121 sh.6 15.2 3.0 38.7 8.6  160.7 1905.1 119.2 123.0 129.2 123.2  85.0  85.8
122 556.5 376.8  295.3 303.1 589.7 B60.3 854.4 956.1 1,004.8 1,276.2 1,485.3 1,062.4  804.0
123 565.0  352.3  298.8  306.7 5%7.5  $73.3  872.9 980.6 1,027.2 1,395.8 1,521.0 1,08L.9 820.1
124 595.3  401.5 311.1  319.4 625.3 919.2 936.2 1,067.3 1,106.6 1,410.6 1,667.8 1,151.1  872.0
125 626.9 40,3 3231 331.9 652,53 UH4.2 1,002.2 1,152.1 1,184.3 1,513.1 1,771.% 1,2186.9  931.7
126 676.4 452.8  344.% 3%8.2  713.9 1,059.6 1,120.9 1,306.7 ,322.1 1,692.2 1,982.5 1,336.8 1,033.8
127 15.0 11.0 7.7 14.8  46.7 64.2 85.2 81.1 81.2  65.9 52.1 28.6 46.4
128 19.1 1.1 9.2 17.7 55.9 76.7 101.9  97.0 g7.1 78.8 62.2 4.2 55.5
129 29.7 20.4 4.3 27.5 86.9 119.4 158.5 150.9 151.1 122.6 96.8  53.2 85.3
130 18.1 26.2 18.4 35.2  111.5  153.1  203.2  193.5 193.8 157.2 i24.2  68.2 110.7
11l 71.5 47.6 337 59.7 -178.4  248.5 315.2  318.7  307.4 280.2 2497 140.4 188.4
132 95.6 64 .4 46.0  77.6 223.4 3l4.0 385.8 406.6 382.6 375.4 356.3 202.8  245.5
133 101.4 66.2 47.3 79.5  228.0  1320.7 93.4 415.7  390.1 385.2  367.4 209.2 251.4.
134 779.2  5t9.8  392.8  438.6 946.3 1,383.8 1,518.6 1,727.0 1,716.1 2,082.3 2,355.5 1,549.2 1,288.1
115 791.4  $21.5  397.9  444.5  957.8 1,405.2 1,546.6 1,763.2 1,748.6 2,124.7 2,405.7 1,577.2 1,311.8
136 800.4  533.1 401.9  450.5 972.8 1,427.1 1,570.0 1,792.5 i,773.6 2,156.5 2,441.3 1,598.0 1,330.8
137 B06.3  536.8 404.6 454.1  982.6 1,441.3 1,585.3 1,811.6 1,78%.9 2,177.2 2,454.5 1,611.6 1,343.2
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Basin ) at Palattao (6626 km2)

Table 3 .8

Observed : 25

) J F M A M J
Galculated: 223 155 124 83 144 353
Observed : 211 154 162 83 2086 224
Basin ] at Casecnan Damsite (1150 km?2)

i F M A M J

Calculated: 48 32 23 20 39 72
Studied : 67 36 32 26 33 44
Basin 2 at Hapid (606 km?)

J F M A M J
Calculated: 27 21 14 20 31 61
Observed : 25 18 14 11 32 43
Basin 2 at Magat Damsite (4143 kn?)

J F M A M J
Calculated: 145 93 8> 103 214 267
Studied v 134 122 78 81 175 210
Basin 2 at S51ffu Diversion Damsite (627 kmz)

J F M A M J
Calculated: 28 16 12 13 26 38
Studied H 22 14 i3 15 24 40
'Basin 2 at Matuno Damsite (550 km%)

J ¥ M A M- J
Calculated: 28 17 14 13 28 41
Studied : 30 19 16 15 27 39
Basin 3 at Dipalin (198 km?)

J T M A M J
‘Calculated: 8 6 4 4 6 12
Observed 9 7 & 6 7 7
Basin 4 at Calaocagan (308 kmz)

- J F M A M J
Calculated: 7 4 3 5 8 13
Observed 7 5 3 6 4 10
Basin 4 at Calantac (907 km2)

) ) J F M A M J
Calculated: 27 19 12 8 37 51
Observed : 60 31 12 8 46 21
Bagin &4 at Antagan (170 km2)

) J F M A M J
Calculated: 7 5 3 4 7 12
Observed 18 9 9 5 8 10
Basin 5 at Chico 4 Damsite (1410 km?)

N J F M A M J
Calculated: 30 20 14 28 87 119
‘Studied : 34 21 16 26 83 129
Basin 6 at TEscolta (655 kmz)

J F M A M J
Calculatred: 20 12 8 16 34 38
19 15 17 25 28
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J
370
331

64
62

59
77

219
305

45
57

41
52

o o

19
19

93
12

19
12

159
168

53
48

" Comparison of Calculated Monthly Runoff
with Observed or Studdied One (Unit:

19631967, 1969

A s
367 394
341 430
A s
72 77
65 89
1965~66
A 8
71 56
90 78
A S
317 327
338 399
A S
50 47
St 62
A8
52 51
55 58
A S
12 10
7 9
A s
23 18
29 13
A s
95 77
30 72
A s
21 18
16 9
A8
151 151
154 131
A s
62 49
41 42

m3/s)
~71
0 N
554 784
690 1095
1963-79
0 N
110 149
i25 136
» 1968-69
0 N
40 69
47 63
1963-84
0 N
343 327
408 329
1963--72
O N
45 53
61 62
1963-76
0 N
52 54
61 52
1966-68
4] N
9 17
12 17
1965-70
.0 N
22 23
34 z2
1963-66
Q N
286 153
114 77
1965-71
0 N
25 29
26 37
1963-84
0 N
123 97
106 113
196572
4] N
57 60
65 57

D
675
132

111
113

58
34

226
200

44
38

4
37

16
20

14
10

102
194

17
36

53
517

37
§5

Ave.
353
389

Ave.
68
69

Ave.
44
45

Ave,
228
232

Ave,
35

Ave.
36
38

Ave,

10

Ave.,
13
14

Ave.
61
62

Ave,
14
16

Ave,
86
86

Ave,
37
36



Table 4

.1

Storm Records in the Cagayan River Basin

Tropical Cyelone

Flood Hyvdrograph Hourly Rainfall

Code  Name Period Availe Peak  Availability Ramarks
abilitv  (m3/s)
(1) Magat damsite (C.A. = 4,143 km@)
‘T6718 Welming WNov. 1 -~ 5 '67 X 8,281 x
76811 Nitang Sep. 24 - 29 168 % 1,790 x
T6905 Elang -~ Jul. 24 - 27 '69 X 1,242 x
T7013 Pitang Sep. 8 -~ 12 '70 x 9,540 X
T7311 Narsing Oct. 12 -~ 16 '73 6,128 b3
T7416 Tering Oct. 14 - 17 '7T4 x 5,658 x
T7604 Didang May 15 - 26 '76 x 4,900 X
T7717 Uding  Nov. 10 - 17 '77 o 1,449 o
T7810 MIDING Aug. 23 - 26 '78 o 3,060 o
T7818 WELING Sep. 26 -~ 30 '78 o 3,100 0
17822 Kading Oct. 25 - 27 '78 o 7,906 o
TS7922 Krising Dec. 21 — 24 '79 x 2,537 x
T8011 WNitang Jul. 18 -~ 22 '80 o 3,101 0
18012 Osang Jul, 22 - 27 '80 x 1,650 x
T58019 TYoning Oct. 28 - 30 '80 o 3,297 o
T8020 Aring Nov. 1 - 7 '80 o 7,637 0
TS8105 Elang Jul. 3 - 181 o 3,996 o
T8120 Anding Nov. 21 - 27 '81 ) 5,440 0
T358410 Maring Aug. 28 -~ Sep. 5 '84 o 2,140 0
TD8415 Seniang 0Oct. 28 - Nov. 3 "84 ¢ 4,440 [+
TS8510 Miling Sep. 2 - 11 '85 o 3,192 o
T8516 Tasing Oct. 18 - 26185 o 6,300 0
{2) Matuno damsite (C.A. = 550 km2)
T8011 Nitang Jul. 18 - 22 '80 0 352 ) 2 brs. rainfall
(3) Palattao G/S (C.A. = 6,626 km2) _
Nov. 22 -~ 23 '61 o 5,978
Nov. 6 - 7 '62 o 4,786
_ Jun. 27 - 28 "63 0 3,290
(4) Cabulay G/S (C.A. = 196 km2)
Sep. 18 - 19 '65 o 105 X
{5) Ibulao G/S (C.A. = 606 km2)
' Sep. 23 'T1 0 445 x
(6) Gabong G/S (C.A. = 586 km?)
Jul. 19 - 25 '80 o 441 x
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Table 4.2

Thiessen Weight for Base Point Basin

Case ) (Period 1956 - 1963)

Rainfall Gauging Station

Basin
Aparvi  Tuao Tuguegarao MNaneng Ilagan Bontoc HNayon Echague Consuelo Dakgan
Casecnan - - - 1.00 -
Cagayan No.2 - - - - - 1.00 -
Cagayan No.l - - - - ~ - - - 1.00 -
Diduyon - - - - - - - - - 1.00 -
Addaism (A) - - - - - - - - 1.00 -
Hatuno No.l - - - - - - - - 1.00 -
Alimit No.l (A) - - - i.00 - - - - - -
Magat - - - 0.27 - - - - 0.73 -
Ilagan No.l - - 0.64 - - - - - 0.36 -
Disabungan ~ - 1.00 - - - - - - -
Siffu No.l (A) - - - 1.00 - -~ - - - -
Mallig Ho.2 - - - 1.00 - - - - - -
Chico No.2 - - - 1.00 - - - - - -
Chice No.4 - - - 1.00 - - - -~ - -
Pinukpuk - .23 .- 0.77 - - - - - -
Base Point Mo.i 0.04  0.09 0.29 0.28 - - - - 0.30 -
" 2 - 0.02 0.36 0.22 - - - - 0.40 -
" 3 - - 0.23 0.21 - - - - 0.56 -
" [ - - 0.06 0.27 - - - ~ 0.67 -
" 5 - - 0.09 0.16 - - - - 0.75 -
" 6 - 0.36 0.02 0.62 - - - - - -
" 7 ~ - 0,23 0.77 - - - - ~
" 8 - - 0.85 - - - - - 0.15 -
" 9 - - 0.02 0.38 - - - - 0. 60 -
Case 2 (Period 1964 - 1967)
Rainfall Gauging Station
Basin
Aparri  Tuao Tuguegarao Nanepg Ilagan  Bontoe  Hayon  Echague Consuelo Dakgan
Cagecnan - - - - - 1.00 - -~ - -
Cagayan No.2 - - - - - 1.00 - - - -
Cagayan Ho.l - - - - - 1.00 - - - -
Diduyon - - - - - 1.00 - - - -
Addalam (A} - - - - - 1.00 - - - -
Matuno HNo.l - - - - - 1.00 - - - -
Alimit No.l (A) - - - - - 1.00 - - -
Magat - - - - - 1.00 - - - -
Iiagan Mo.l - - 0.78 - - 0.22 - - -
Disabungan - - 1.00 - - - - - - -
Siffu No.1 (A) - - - 0.72 - 0.28 - - - -
Mallipg No.2 - - - 1.00 - - - - -
Chico No.2 - - - - - 1.00 - - -
Chice No.4 - - - 0.1t - 0.69 - - - -
Pinukpuk - 0.23 - - 0.77 - - - - -
Base Point MNo.} 0.04 0.09 © 0,30 0.14 - 0.43 - - - -
" 2 - 0.02 0.38 0.10 - 0.50 = - - -
" 3 - - 0.26 0.05 - 0.69 - - - -
" 4 ~ - 0.08 0.07 - 0.85 - - - -
" 5 - - 0.09 0.06 - G.85 - - -
" 6 -~ 0.36 0.01 0.38 - 0.25 - - - -
" ? - - 06.23 n.68 - ¢.09 - - - -
" 8 - - 0.91 - - G.99 - - - -
" g - - 0.02 0.09 - (.89 - - - -
to be Continued
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Continuation

Cage 3 (Paeriod 1968 - 1976)

Rainfall Gsuging Station

Basin - -
Aparri  Tuae Tuguegarao HNaneng Ilagan Bontoc  Nayon  Echague Consuelo Dakgan
Casecnan - - - - - - - - 1.00 -
Cagayan No.2 - - - - - - - - 1.00- -
Cagayan No.l - C - - - ~ - 0.23 - 0.77 -
Diduyen - - - - - - 0.21 - 0.19 -
Addatam (A) - - - - - - 0.51 - 0.49 -
Hatuno Ho.l - - - - - - 0.83 - ¢.17 -
Alimit No.l (A) - - - - Co= 0.28 .72 - - -
Hagat - - - - - 0.07 G.66 - 0.27 -
Tlagan No.l - - - - 1.00 - - - - -
Disabungan - - - .- 1.00 - = - - -
Siffu Ne.l (A) - - - 0.66 0.06 0.25 0.03 - - -
Mallig Ho.2 - - - "1.00 - - - - - -
Chico No.2 i - - - - - 1.00 - - - -
Chico No.4 - - - o0 - 0.69 - - - Co-
Pinukpuk - 0.23 - 0.77 - - - - .- s
Base Point Ne.l 0.03  0.09 0.12 0.10 0.26 0.06 0.22 - 0.12 -
" 2 - 0.01 0.15 0.04 0.34 0.02 .28 - 0.16 -
" 3 - - - - 0,37 0.02 0.39 - 0.22 -
" 4 - - - - 0.20 0.03 0.49 - 0.28 -
" 5 - - - = 0.26 - 0.40 - .34 -
" [ - 0.36 0.02 0.38 - 0.24 - - - -
v 1 - - 0.02 0.41 0.472 .08 0.01 - - -
" ] - - - - 1.00 - - - - -
" 9 - - - 0.01 0.08 0.06 G.63 - 0.22 . -

Case & (Period 1977 - 1984)

Rainfall Gauging Station

Basin -
Aparri Tuao Tuguegarao Haneng Ilagan Bontce  Hayon . Bchague Consuelo Dakgan
Casecnan - - - - - - - - 0.19 0.81
Cagayan Ho.2 - - - - - : - - - 0.13 0.87
Cagayen Ho.l - - - - - - - 0.01 0.09 ©.%0
Diduyon - - - - - - 0.04 - 0.12 ¢.84
Addaiam (A} - - - - - 0.01 0.12 G.07 0.79
Hatuno Mo.l - - - - - - 0.83 - 0.17 -
Alinmit Nao.l {a)} - - - - - 0.28 0.72 - ~ -
Hagat - - - - - 0.67 0.65 - 0.27 0.01
Ilagan Ho.l - - - - 0.05 - - 0.95 - -
Disabungan - - - - 1.00 - - - - -
Siffu No.l (A) - - - 0.66 0.64 0.25 0.03 - - . -
Hallig Mo.2 ~ - - 1.00 .- - - - - -
. Chica Ho.2 - - - - - 1.00 - - - -
Chico Mo.b - - - 0.31 - 0.69 - - - -
Pinukpuk ~ 0.23 - 0.77 - - - - - -
Base Point Ho.l 0.03 0.09 0.12 0.10 0.15 0.06 011 0.18 - 0.05 0.11
» 2 - 0.02 0.14 0.04 0.20 0.0z . 0.1 - 6.22 - 0.07 0.14
" 3 - - - 0.18 0.02 0.20 0.32 ¢.09 0.19
N 4 - - - - 6.06 0.02 0.25 0.30 0.12 0.25
" 5 - - - - 0.04 - 0.02 0.46 ©0.04 0.44
" & - 0.35 0.02 0.38 - - 0.25 - - - -
" 7 - - 0.02 0.47 0.41 0.07 0.01 - - -
' B - - - 0.59 - - 0.41 - Do -
" 9 - - 0.01 0.04 0.06 0.58 0.09 0.22 - -
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Table 4.3 Adjustment Factor for Basin Mean Elevation

Dam Basin

Rainfall Gauging Station

Con-~
Maneng Tlagan Bontoc Nayon Echague 53210

Aﬁarri Tuao zz%gim‘
Casecnan 1.52 1.48 1.50  1.15 1.47  0.85
Cagayan No.2 1.47 1.44 1.45 1.11 1.42 0.82
Cagayaﬁ'No.1 1.4 1.41 1.42 1.09 1.40 0.81
Diduyon ' 1.55 1.52 1.53 1.17 1.50 0.87
Addalam (A) 1.27 1.25 1.26 0.96 1.24 0.72
Matuno No.l 1.50 1.46 1.48 1.13  1.45 0.84
Alimit No.l (A) 1.27 1.25 1.26 0.96 1.24 0.72
Magat 1.22 1.20 1.21  0.92 1.19 0.69
Ilagan No.1l 1.25 1.22 1.23 0.9 1.21 0.70
Disabungan 1.17 1.4 1.15 0.88 1.13  0.66
Siffu No.l (A) 1.17 1.15 1.16 0.89 1.14 0.66
Mallig No.2 1.18 1.16 1.17 0.89 1.15 0.66
Chico No.Z 1.81 1.77 1.79 1.37 1.76 1.02
Chico No.4 1.52 1.49 1.51 1.15 1.48 0.86
Pinukpuk 1.29 1.26 1.28 0.97 1.25 0.73

[
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.18
.16
.25
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41
.38
.48
.22
A3
.22
.17
.20
12
12
.13
.73
46
.24

.00
.96
.9%
.10
.91
.07
.91
.87
.89
.83
.84
84
.29
.09
.92

1
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Dakgan

.14
11
.08
.27
.04
.22
.04
.00
.02
.95
.96
.97
.48
.25
.06
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Table 4.4 Probable Rainfall in the Base Point Basgin

Unit: mm

Basin 1/2 1/5 1/10 1/25 1/50 1/100 1/200 1/1,000 1/10, 00041
Casecnan 155 248 328 400 480 560 650 900 1,250
Cagayan No.2 150 241 321 390 470 550 640 850 1,250
Cagayan No.l 138 223 298 360 440 510 620 840 1,200
Diduyon 149 239 316 420 510 600 700 980 1,400
Addalam (A) 115 183 236 315 382 457 539 768 1,209
~ Matuno No.l 117 153 176 205 226 247 267 316 386
& Alimit No.l (A) 83 114 137 168 193 219 247 319 463
g Magat 91 123 144 169 188 207 . 227 272 1339
> Ilagan No.l 135 201 247 310 358 408 461 591 804 .
E Disabungan 135 201 251 321 377 439 505 681 998
Siffu No.l (A) 68 103 128 161. 187 214 242 312 426
Mallig No.2 76 111 136 169 194 221 248 316 427
Chico No.2 124 171 202 242 271 301 331 403 511
Chico No.4 97 144 177 220 253 287 323 410 549
Pinukpuk 88 127 153 188 215 242 = 270 337 bbb
Base Point No.l1 168 217 248 286 314 341 - - -
L No.2 170 229 267 315 351 386 - - -
o " No.3 178 244 288 344 385 427 - - -
© " No.4 188 261 310 372 419 466 - - -
o ' No.5 204 285 340 409 462 515 - - -
& " No.6 169 233 276 330 371 412 - - -
& " No.7 165 220 256 301 335 367 - - -
" No.8 191 264 313 375 421 468 - - -
L No.9 177 261 283 336 376 416 - - -

Note: /1; Probability
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Table 4.5 Areal Rainfall Distribution

Return Period {year)

% BP-4 means the area upstream BP-4 except 1.

[N BP-3 means the area between BP-3 and BP-4.

HY-73

o , -
Distribution 2 3 19 5 30 100
Type ) Area Area Rainfall (mm)
; _ P
'Ulw- 204 285 340 409 462 515
k% : '
_ / BP-4 168 231 273 326 366 405
i ai k%
Intensive rainfall — [¥*p, o 1.0 183 200 244 263 287
in Upper Cagayan
basin : : BP-2 © 150 192 - 215 243 266 284
BP-1 161 173 178 179 180 181
M . 177 241 283 . 336 376 416
. i BP-4 196 276 330 399 451 503
Intensive rainfall BP-3 42 183 209 244 263 287
in Magat basin
BP-2 150 192 215 243 266 284
BP-1 . 161 173 178 179 180 181
1 191 264 313 375 421 468
Inteﬁsive réinfall BP-3 175 239 282 336 376 417
in Tlagan basin Bp-2 150 192 215 243 266 284
' BP-1 161 173 178 179 180 181
‘S 165 220 256 301 335 367
Intensive rainfall BP-2 171 230 268 316 353 1388
in Siffu basin
BP-1 161 173 178 179 180 181
Tntensive rainfall C 169 233 276 .330 371 412
in Chico bhasin RP-1 168 214 242 277 303 327
Remarks: - /*; U = Upper Cagayan basin, M = Magat basin,
I = Ilagan basin, S = Siffu basin,
C = Chico basin



Table 4.6 Runoff Coefficient of the Selected Storms
at Magat Damsite

Rainfall : Runoff Cogfficient

I~hr 24-hr Total 1-hr Total ﬁirept
Max Max (3-day) Max (3-day) Runoff
~ (om)  (mm) (mm) -(m3/s)_ (mm)  {(mm)

No. Storm Peak Total - Direct

1. 17717 Uding  38.0 81.0 125.1 1,440 = 52.7 43.3 0.03 0.42 0.35
2. T7810 Miding 32.9 96.5 135.3 3,060 87.7 78.3 0.08 0.65 0.58
3. T7818 Weling 26.1 66.2 89.1 3,100 100.1 90.7 0.10  1.12 1.02

% 4. T7822 Kading 95.2 193.8 203.9 7,906 125.3 115.9 0.07 0.61 0.57
5. T8011 Nitang 42.0 55.0 55.5 3,101 ~ 69.0 59.6 0.06 1.24 1.07
6. T8019 Yoning 55.7  87.8 141.8 3,297 64.5 55.1 0.05 0.45 0.39
7. T8020 Aring  83.0 244.2 284.9 7,637 220.9 211.5 0.08 0.78 0.74
8. TS8105 Elang  73.4 130.1 132.9 3,996 - 73.3 63.9 0.05 0.55 0.48
9. T8120 Anding 45.2 101.5 114.4 5,440 110.1 100.7 0.10 0.96 0.88

10, TS8410 Maring 23.1 62.7 115.6 2,140 56.3 46.9 0.08 0.4  0.41

11. TD841S Seniang 28.3 67.7 102.9 4,440 100.3 90.4 0.14 .97 0.88
12. TS8510 Miling 24.8 52.1 86.0 3,192 58.0 48.6 0.11 0.67 0.57
13. T8516 Tasing 38.8 86.4 113.5 6,300 113.1 103.7 0.14 1.00 0.91

Note: * Storm selected for simulation study.
The others are not selected due to unreliability of runoff
coefficient value and unveliable response between hourly rainfall
and runoff data. ‘
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Table 4.7 Storage Function of Subbasin

Basin A L I K p T1

No. (km2) ~(km) _ (hr)
1 1,150 92.1 1/20 27.5 0.4186 3.8
2 481 25.0 1/90 21.6 0.504 0.6
3 733 37.5 - l/SO‘ 25.7 0.439 1.2
4 - 298 . 35,0 1/260 15.7 0.646 1.1
5 351 62.5 1/330 1l4.6 0.684 2.4
6 . 142 30.0 1/740 11.5 0.827 0.9
7 477 42.5 1/200 17.0 (.608 1.4
8 387 56.0 1/40 27.5 0.416 2.1
9 . 183 22.5 1/560 12.5 0.7%4 0.5

10 - 264 45,0 © 1/1,730 8.9 1,009 1.6

11 1,106 65.0 1/1,040 10.4 0.895% 2.5

12 1,051 55.0 1/1,000 10.5 0,887 2.0

i3 C 620 26,0 1/190 17.2 0.601 Q.7

14 292 44.0 1/80 22.3 0.490 1.5

i5 550 41.0 1/90 21.6 0.504 1.4

16+ 1,228 - 45.0 1/390 13.9 0.711 1.6

17 628 53.0 1/80 22.3 0.490 1.9

18 559 57.0 1/240 16.1 0.634 2.1

19 266 . 42.5 17480 13.1 0.747 1.4

20 . 970 112.0 1/560 12.5 0,774 4,7

21 247 30.0 1/390 13.9 0.711 0.9

22 876 82.0 1/190 17.2 0.601 3.3

23 . 474 -50.0 1/220 16.5 0.622 1.8

24 215 38.0 "1/680 i1.8 0.810 1.2

25 - 652 48.0 1/120 1%.8 - 0.539 1.7

26 915 63.0 17120 19.8 0.539 2.4

27 209 35.0 1/150 18.5 .0.568 1.1

28 656 48.0 1/150 18.5 0.568 1.7

29 408 . 88.0 1/1,919 8.6 1.033 3.0

30 362 51.0 1/150 18.5 0.568 1.8

31 589 82.0 1/1,3%0 2.5 0.959 3.3

32 964 55.0 1/220 16.5 0.622 2.0

33 327 39,0 17120 19.8 0.539 1.3

34 92 19.0 1/3,940 @ 6.9 - 1.225 0.3

35 657 4.0 1/79 23.3 0.475 3.0

36 1,042 6.5  1/5,000 6.5 1.295 3.0

37 969 70.0 1/140 18.9 0.559 2.7

38 13 13.5 1/5,000 6.5 1.295 0.1

39 386 26.0 1/10 23.3 0.475 0.7

40 - 334 -42.5 1/90 21.6 0.504 1.4

41 157 25.0 1/30 30.0 0.389 0.6

42 533 36.0 1/40 27.5 0.416 1.1

43 372 44.0 1/70 23.3 0.475 1.5

44 612 53.5% 1/230 16.3 0.628 2.0

45 856 58.0 1/60 24.4 0.458 2.2

46. - 1,301 70.90 1/120 19.8 0.539 2.7

47 169 30.0 1/240 16.1 0.634 0.9

48 417 19.0 -1/350 14.4 0.693 0.3

49 383 '69.0 1/480 13.1 0,747 2.7

50 278 29.5 1/5,670 6.2 1.334 0.8

Notes;

A; Catchment Area (km2}
L; River Length (km)
I; Basin Slope

K, P; Storage Function
T1; Lag Time ({(hr)
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Table 4.8 Relationship of Discharge and Channel Storage

(Present River Condition)

Channel-1 Channel-2 Channel-] Channel-4 Channet-3
Ho. (Eugayan Cngnynn Cagayan Cagayan . Addalpm
& Q $ q $ Q § . s Q.
(xt08n2) (wd/s) (x106m3) (wd/s)  (x10%m?) (md/s) (x106md) (ad/s) (x106ad) (md/s)
1 6.0 228 5.8 204 21.7 1,245 19.3 1,265 ! 200
2 12.0 719 11.5 665 43.4 1,990 385 3,990 13.6 536
3 18,0 1,404 17.3 £,262 65.1 7,708 57.8 7,788 20.4 1,250
A W0 2,252 23.0 2,026 27.3 2,019
5 30.0 3,249 28.8 2,929 %00 2,929
6  41.0 5,622 40.3 5,066
? 60.0 10,004 57.5 9,041
3 .
9
10
11
12
13
Channel-6 Channel-7 Channel-.B Channel-9% Channel-10
- Addalam Cagayan Cogayan Hagat Hagat
Ho. s g 5 q 5 Q $ Q s q
(x106m3) (m¥/s)  (x106ad) (mlfs) (x10%0%) (w3/s) (x106w3) (@375) (x10503) (md/s)
1 1.3 we  19.7 - 580 46.2 580 12.0 131
2 5.6 636 23.2 1,160 70.5 1,160 14.3 661 24.0 1,048
3 B.4 1,250 38.5 1,740 91.4 1,740 2.4 1,331 6.0 .2,053
4 1.t 7,019 53.5 - 2,900  128.7 2,900 28.5 2,136 48.0 3,299
5 13.9 2,929 68.9 4,060  166.0 4,060 5.4 3,082 60.0 4,765
6 88.6 5,800  228.7 5,800 49.9 5,325 86.0 8,281
7 121.2 8,700 351.& 8,700
8 1631 11,600  489.5 11,600
9 210.0 14,500 ‘
10 256.3 17,400
11 357.4 23,200
12 482.2 19,600
13
Chanoel-11 Cllannel—ll. Channel~11 Channel-14 Channel-15
Hagar Cagayan Ilngan . Ilagan llapan
Ho s qQ 3 g 5 q 5 . Q 5 q
(x10%3) (w¥/s) (x106wd) (m3/s) (x105?) (nd/s) (x105ad) (w)/s) (x105m3) (w3/s)
1 4.1 300 20.0 490 10.9. 300
2 71.4 500 28.3 980 13.3 400 14.8 500
3 38,5 1,000 43.83 1,960 5.8 800 15.9 800 23.0 1,000
4 72.6 7,000 61.7 2,940 B.S 1,760 23.2 1,700 36.4 2,000
5 108.8 3,000 9t.8 4,900 10.6 2,500 28.9 2,500 48.1 1,000
6 144.7 4,000 119.7 6,860 14.5% 4,200 39.6 4;2000 58.7 4,000
7 181.4 5,000 163.9 9,800 17.4 5,400 414 5,400 69.9 5,000
&  25%7.9 7,000  229.5 14,700 92.8 7,000
¢ 154.9 10,000 3je.3 19,800 133.8 10,000
10 391.5 24,500
11 &1h.2 19,400
12
13 —
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Continuation

Channel-16 Channel-17 Channel-18 Channel-1% | Chawnel-20
Cagayan Siffu Mallig Cagayan Cagayan
Ho. 5 Q ] Q § g 5 Q s Q.
(x10822) (md/s) (x10%w3) {mi/s) (x10603) (wd/s)  (x10509) (wd/s)  (x106u3) (m3/s)
i 16.0 1,000 11.1 a0 9.0 300 26.4 500 I7.6 500
2 25.2 2,000 19.5 500 11.8 500 b3 L0000 289 1,000
3 13.7 3,000 19.9 1,000 58.9 1,000 65.2 2,600 48.2 2,000
& 45.8 5,000 211.2 1,000 110.5 2,000 87.8 3,000 65,4 3,000
5 62.7 7,000 325.2 1,000 382.4 3,000 180.0 5,000 £23.0 5,000
[} 91.1 10,000 262.1 7,000 I67.5 7,000
7 Ki5.9 15,000 ] 406.5 16,000 2671 10,000
B 224.8 20,000 . 180.% 15,000
9 285.2 25,000 527.9 20,000
19 362.5 30,000
11 467.7 40,000
12
13
Chnunel—2l Channel-22 Channel-21 Channel-~24 Channei-25
Ho. gaguyanq . '.gugayan Chico Chico Clhico
E— . q ] Q S g S Q
(x105ad) (m3/5) (x10803) (m¥/s) (x106w?} (md/s) (x106w?) (m3/s) (x100ad) (md/s)
i A?i? 500 4.2 1,000
2 8.8 1,009 4B8.1 3,000 5.4 70
3 £29.7 2,000 60.8 _5,000 7.2 1,180 6.8 940
4 175.0 3;000 1.0 7,000 3.0 1,710 2.6 1,650
5 360.8 5,000 98.8 10,000 19.8 2,300 6.1 £,530 11.1 2,060
6 557.7 7,000  137.0 15,000 12.7 2,950 7.5 2,080 141 2,990
7 175.8 20,000 16.3 4,430 9.8 3,050 17.2 4,050
8 212.8 25,000 20.0 6,110 12.3 4,150 20.4 5,230
9 245.5 30,000 23.8 7,980 15.8 5,960 22.1 5,880
10 305.2 40,000 7.5 10,010 “18.7 7,500 27.1 7,980
EL 359.5 50,000
iz
13
Channel-26 lChanna!—I? Channel-28 Channel-29 Channel-30
Chico Chico . Cagayan Cagayan Cagayan
tio. [ s q 5 q 5 0 s L
(x10503) (wl/s)  (x10%m3) (n3/s) (x106e3) (md/s)  (x106wd) (w3/s) (x105m3) (md/s)
L 7.0 160 25.2 Jgo 19.6 L.,000 3%8.0 2,000 p21.3 2,000
4 10.5 500 34.7 500 30.2 2,000 . 45.3 3,000 134.0 3,000
3 18.0¢ 1,000 58.1 1,000 39.0 3,000 57.0¢ 5,000 161.4 5,000
4 31.0 2,000 97.5 2,000 58.4 3,000 .0 1,000 209.6 7,000
5 41.0 3,000 144.3 J,ﬂUO 73.6 7,000 lGl:ﬁ 10,000 2714.2 ), 000
6 79.8 5,000 183.2 4,000 99,1 10,000 148.4 15,000 318.5% 15,000
7 217.9 5,000 147.2 15,000 193.4 20,000 500.0 20,000
8 2.2 7,000 199.6 20,000 239.2 25,000 '
9 arz2.9 10,000 5.3 25,000 219.6 30,000
10 236;1 30,000 352.3 40,000
n 357.4 40,000  415.3 50,000
i2 419.3 50,000
13
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Table 4,9
Channel L
No, (km}
1 25.0
2 31.0
3 19.3
4 17.2
5 56.0
6 22.5
7 45,0
8 58.0
9 45.0
10 42,5
11 63.5
12 20.5
13 14.0
14 38.0
15 40.0
16 . 18.5
17 88.0
18 82.0
19 35.5
20 1%.0
21 76.5
22 13.5
23 20.0
24 20.0
25 25.5
26 53.5
27 - 61.0
. 28 10.0
29 11.5
30 29.5

Storage Function of Channel

{Present River Condition)

I

1/330
1/560
1/790
1/980
1/40
1/560
1/1,730
1/2,900
1/390
1/480
17870
1/6,410
1/260
1/680
1/2,470
1/3,850
1/1,910
1/1,390
1/3,940
1/19,000
1/5,000
1/5,000
1/110
1/120
1/120
1/230
1/1,030
1/50, 000
1/19,170
1/5,670

Notes;
L;
I;
K, Br
T1;

HY-78

K B
68.9  0.593
69.2  0.595
65.8  0.629
68.4  0.610
50.9 = 0.648
3.6 0.894
22.6  0.824
82.7  0.774
66.6  0.623
145.4 . 0,557
15.7  0.948
28.3  0.810
59.4° 0,502
178.1 0,492
27.5  0.780

5.0  0.946

0.6 1.499

0.1  1.685
16.3 - 0.944
12.9  0.930
33.1  0.938
47.3° - 0.701
22.9 . 0.631
11.4 0.683
25.8  0.629
16.3  0.834
73.2  0.787
17.8  0.809
24.8 0.775
250.0  0.626

River Length (km)

River Slope

Storage Function

Lag Time (hr)
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Table 4 .10 Relationship of Discharge and Channel Storage

(Confihing dike condlition)

‘ Channel -7 Channel -8 Channel -1 Channel-12 Channet-i5
No. Cagayen Cagayan Hagat Cagayan Ilagan
s q 5 - g s qQ 5 q s 9

(x108m) (w3/s) (x108wd) (@d/a) (x100a3) (m3/3) (x10%0) (md/e) (x106m}) {n/s)

-

0.5 10 2.3 10 0.9 10 0.9 10 1

1 0 10
7 11.6 580 &7.% 580 13.8. 00 19.) 500 i0.8 300
3 26,2 1,160 -71.6 1,168  10.7 500 27.5 1,000 14.8 00
4 3.4 1,140 92.3 1,740 36.2 1,000  43.1 2,000 23.0 1,000
5 48.0 2,900 130.0 2,900 1.5 2,000  61.2 3,000 36.4 . 2,000
6 62.0 4,060 168.5 4,080 g9.3 3,000  93.4 3,000 47.4 3,000
T~ 18.6 . 5,800 " 226.7 5,800 109.2 4,000 124.6 7,000 56.6 4,000
8 Les.6 3,700 329.9 8,700 130.9. 5,000 163.5 10,000 66.6 5,000
% 143.5 11,600 631.5% 11,680 (g6.7 7,000  216.% 15,000 87.5 7,000
10 18L.5 164,500 214.9 10,000 26%.4 20,000 i15.1 10,000
Il .222.1 17,400 321.1 25,000
12 306.4 23,200 ’ 158.8 30,000
13 413.4 29,000
14
T T Channal-id Channe1-10 Channel~71 Fhannel-23
No. . Cagayan ’ Cagayan -Cagayan Cagayan Cagayan
s Q s Q 3 Q 5 9 5 qQ
{x10603) (mlf;) (x105a) (@3/s)  (x10%m3) (m¥/s)  (x10%3) (mi/s) (x10%md) fmjls)
1 0.8 10 1.5 10 .0.8 10 2.6 10 2.0 10
2 16.9 500 3(.3 so0 17.9 500 58.% 500 25.0 500
3 21,8 1,000 8.2 1,000 8.7 1,000  83.7 1,000 3.8 1,000
& 32,3 2,000 17.1 2,000  47.7 2,000 131.3 2,000  &l.4 2,000
5 41.8 3,000 104.8 1,000 63.3 3,000 172.6 3,000 49.7 3,000
[ 59.% 5,000 .159.6' 5,000 99.7 5,000 261.4 5,000 63.2 5,000
Y 4.0 7,000  3205.% 7,000 132.8 7,000 3§0.9 7,000 7h.8 7,000
8 86.7° 10,000 275.9 10,000 183.0 10,000 20.1 10,060
$ tle.6 15,000 3g6.5 15,000 260.2 15,000 116.7 15,000
19 L¥1.5 20,000  &7y9.2 20,000 323.2 20,000 143.1 20,000
11 209.3 25,000 167.9 25,000
12 245.3 130,000 190.1 30,000
13 314.3 40,000 229.1 40,000
14  380.9 50,000 64,0 50,000
Channel~28 "Channel-29 Channel-30
Ho. Cagayan Cagayan Cagayan
5§ . Q ] q 5 q
(x10823) (m3/5) (x105m3) (0l/s) (x10%w?) (ad/s)
t 0.7 10 1.1 10 3.0 10
7 172 500 29.0 500 118.1 500
3 21.8 1,000 30.6 1,000 -120.9 1,000
4 3. 2,000  35.2 2,000 129.5 2,000
5 3%9.6 3,000 39,8 3,000 140.1 3,000
6 S6.5 5,000  49.1 5,000 166.3 5,000
T 87.9 7,000 9.} 7,000 189.7 7,000
8 93.2 10,000 - 75.4 10,000 227.¢ 10,000
9 136.5 15,000 101.7 15,000 286.4 15,000
10 1717 20,000 125.3 20,000 337.7 20,000
11 206.8 25,000 146.0 25,000 383.6 25,000
12 235.2 30,000 164.5 10,000 &27.7 130,000
12 285.4 40,000 195.5 40,000
4 . 329.4 50,000 226.0 50,000
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Table 4.11  Storage Function of Channel
' (Confining dike condition)

Channel L T K P T1  Channel L I K P Ti
No. (km) {(hr) No. {(km) (hr)
1 25.0 1/330 68.9 0.593 3.3 16  18.5 1/3,850 42.5 0.711 2.4
2 31.0 1/560 69.2 0.595 4.1 17 88.0 1/1,910 0.6 1.499 11.6
3 19.3 1/790  65.8 0.629 2.6 18  82.0 1/1,390 0.1 1,685 10.8
4 17.2 1/980 68.4 0.610 2.3 19  35.5 1/3,940 73.9 0.753 4.7
5 56.0 1/40 50.9 0.648 4.4 20 19.0 1/19,000 33.3 0.79% 2.5
6 22.5 1/560 3.6 0.894 3.0 21 76.5 1/5,000 205.1 0.690 10.1
7 45.0 1/1,730 21.1 0.817 6.0 22 13.5 1/5,000 173.1 0.552 1.8
8 58.0 1/2,900 118.1 0.728 7.7 23 20.0 1/110 22.9 0.631 1.9
9 45.0 1/390 66.6 0.623 6.0 24 20.0 1/120 - 11.4 0.683 1.9
10 - 42.5 1/480  145.4 0.557 5.6 25  25.5 1/120 25.8 0.629 2.4
11 63.5 1/870 40.5 0.797 8.4 26 53.5 1/230  16.3 0.834 7.1
12 20.5 1/6,410 44.4 0.750 2.7 27  61.0 1/1,030 73.2 0.787 8.1
13 14.0 1/260 59.4 0.502 1.9 28 10.0 1/50,000 41.7 0.709 1.3
14 38.0 1/680  178.1 0.492 5.0 29  11.5 1/19,170 109.3 0.586 1.5
15  40.0 1/2,470 59.6 0.677 5.3 30  29.5 1/5,670 -~ 0.402. 3.9

Note:  L; River Length (km)

I; River Slope
K,P; Storage Function
Tl; Lag Time (hr)
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Table 5.1 Mean Relief and Elevation of Basin
Basin 1 Basin 2 Basin 3 Basin 4 Basin 5 Basin 6
Mean Relief, Rf' (100 m)
EL. (m) (1§8m) Jioxiofi A Xi-A A XA A R F Xefi AGF
0~ 99 1 2 2 7 70 0 1 1 1 1 0 0’
100~ 199 2 2 4 13 26 6 12 4 8 0 0 1 2
200~.299 3 3 9 18 54 6 18 2 6 2 6 1 3
300~ 399 4 9 36 19 76 5 20 7 28 1 4 4 16
400499 5. 16 80 33 165 13 65 3 15 0 0 1 5
500~ 599 6 20 120 25 150 15 90 2 12 3 18 5 30
600~ 699 7 25 175 23 161 14 98 3 21 9 63 4 28
700~ 799" 8 27 216 26 208 12 96 2 16 22 176 3 24
800~ 899 9 21 189 33 297 8 72 5 45 20 180 10 90
900~ 999 10 13 130 25 250 5 50 2 20 14 140 5 50
1000~1099 11 13 143 18 198 2 22 5 55 19 208 7 77
1100~1199 12 5 60 14 168 1 12 4 48 21 252 6 72
1200~129¢ 13 - 2 26 8 104 1 13 7 91 5 65
1300~1399 14 1 14 5 70 2 28
1400~1499 15 4 60 5 75 1 15
1500~1599 .16 - : L . 16
Total 158 1,190 268 1,954 87 555 41 283 129 1,285 55 505
R = Xi-HA/fi 7.53 7.29 6.38 7.02 9.96 9.18
Mean Elevation, Em"™ (100 m)
EL. (m) (1§5m) Fi xi-fi i x-S fi oxifi fioxifi Fioxidfi F XiGA
0~ 99 1 O 0 0 0 0 0 3 3 0 0 0 0
100~ 199 2 2 4 0 0 3 & 5 10 0 0 1 2
200~ 299 3 4 6 16 48 8 26 8 24 1 3 4 12
300~ 399 &4 7 28 22 88 7 28 1 4 1 4 3 12
400~ 499 5 12 60 23 115 8 40 6 30 2 10 4 20
500~ 599 6 13 78 32 192 8 48 3 18 3 18 3 18
600~ 699 7 12 84 22 154 11 772 14 4 28 2 14
700~ 799 8 20 160 20 160 17 136 3 24 6 48 3 24
800~ 899 9 25 225 19 171 19 81 3 27 4 36 3 27
200~ 999 10 17 170 22 220 6 60 3 30 3 50 2 20
1000~1099 11 14 264 24 264 6 66 3 33 6 66 6 66
1100~1199 12 10 120 11 132 3 36 1 12 g 108 2 24
1200~1299 13 g 117 8 106 0 0 6 78 5 65 .
1300~1399 14 2 28 9 126 1 14 15 210 3 47
1400~1499 15 1 15 14 210 9 135 4 60
1500~1599 16 4 64 13 208 4 64
1600~1699 17 7 119 11 187 &4 68
1700~1799 18 3 54 9 162 2 36
1800~1899 19 6 114 8 152
1900~1999 20 2 40 10 200
2000~2099 - 21 3 63 4 84
2100~2199 - 22 0 0 3 66
2200~2299 23 0 0
2300~2399 24 C I 24
- Total - 158 1,359 268 2,462 87 616 4L 229 129 1,853 55 574
Em' = Xi-fi/fi 8.60 9.19 7.08 5.59 14.36 10.44
fi frequency
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Table 5.2 Suspended Sediment Estimation

Basin __Basin 1 Basin 2 __Basin 5
Runoff gauge Guinalvin Oscariz Ampawilen
Runoff record 1965 ~ 1971 1958 -~ 1964 1963 - 1976
Drainage area 921 km? 4,150 km? 751 km?
Rating curve Dippadiw Oscariz Pasonglao -
Water Sediment Water - Sediment - Water Sediment
Limits 1Interval discharge discharge discharge discharge discharge discharge
(%) (%) (m*/s)  (tons/day) (m®/s) (tons/day) (m*/s) (tons/day)
0.0~ 0.1 0.1 925.3 1,263,259  3,601.5 3,550,901 1,045.4 538;458
0.1~ 0.5 0.4 627.8 352,578  2,278.8 1,256,361 653.2 147,051
0.5~ 1.5 1.0 354.7 53,885 1,363.1 391,290 490.3 65,622
1.5~ 5.0 3.5 172.1 4,990 663.0 76,200 227.8 8,031
5.0~10.0 5.0 114.2 1,285 433.0 28,970 155.3 2,790
10.0~20.0  10.0  77.2 357 285.0 11,210 103.6 913
20.0~30.0  10.0 52.0 97 204.0 5,248 69.7 306
30.0~40.0 10.0 40.8 44 147.5 2,514 51.8 135
40.0~50.0  10.0 33.3 22 108.0 1,239 35.7 48
50.0v 60.0  10.0 28.2 13 76.0 558 26.9 22
60.0~70.0 10.0 23.9 8 54 .0 257 20,5 i0
70.0~ 80.0 1¢.0 20.0 4 44 .0 161 13.7 3.
80.0~90.0 1G.0 16.8 2 32.9 - 83 7.6 1
90.0~95.0 5.0 13.2 1 25.2 46 4.7 0
95.0~98.5 3.5 7.4 0 11.8 8 3.4 0
98.5~99.5 1.0 3.4 4] 4.5 1 2.0 0
99.5~99.9 0.4 3.4 0 .3 0 1.6 0
99.9~100.0 0.1 3.0 0 0.3 0 1.6 0
() (2) (3) (2) (3) (2) (3)
Annual suspended ' o
sediment ,{(1)x{3) 3,506 tons/day 18,734 tons/day 2,357 tons/day

1,070 m3/km2/yeér
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Table 6.1 Wator Quality in Cagayan River

| - HARDNESS of ALKALINITY
LOCATION TURBIDETY GOLOR . p mhos (a My Total Bicarbk Carb Calo3
Fem  ppm ppm PPt ppm ppm ppm  ppm
- h;1 R T200 15T 65 1579 1?0 [ 2 0 o
Larion Alts, Tuguegarao il 5 770 191 130 15.80 145 120 164.7 O 135
_ ' ;1 5 6}92' 190 §0 0, 100 ’ 70 %;.5 9 7.5
Cesile, Nalllg 107 1,000 7.29 261 110 4,86 100 115 122 0 100
n%l 'ngl 5294 85 ?o 0 70 10 9?.6 o 80
Malalam (Alinguigen) . 7 30 7.1$ 1i5 100 8.50 135 115 134.3  ©& 110
i ni1 6}92 128 65 7.29 1?0 80 8345 0 w25
Palattao, Naguilian 9 120 7.45 201 90 B.51 120 100 195.2 0 160
nj1 njl 693 280 100 21.87 20 80 2074 0 170
Cabulay, Santinge 140 530 7.47 302 160 26.73 250 135 269.4 0 220
: nil mlo 702 178 60 4,86 80 o 96 0 g0
. ) :
Hapid, Lamut (Tupsya) nit 5 7.58 240 80  4.86 100 150 122 0 100
_ . nil mil  7.05 108 60 2.4) 100 © 9.6 0 4o
Dabubu, Pequino nil 10 7.38 138 110 4.86 130 100 2308 O 190
nil nil 7.?7 14 70 729 130 80 7625 0 &%
) . : t
Dippadiv, Hadella nil 75 7.59 197 100 12.15 130 110 195.2 0 160
ail o 681 200 8 o i%o 70 '1E3.85 0 1425
. . : t
Pingkian, Knyopa 34 900 7.94 280 160 32.81 220 110 183 0 150
nil nil  6.83 150 70 9.i1 100 7O 134.2 0 110
Bangag t i H X ¢ 1 : f X Pt
4 260 7.67T 172 120 Z-43 107.5 275 183 0 150
10.5 10 . 7.22 240 130 12.75 182.5 65 183 o 150
Baybayog 1 i X 1 t t 1 ! { A
12 280  7.86 350 180 17.01 200 125 256.2 0 210
nil nil 7.40 310 120. O 160 15 256.2 0 210
Rosario 14 t { t ! 1 ! i H H i
nil 5 7.94 320 180 14.58 230 50 280.6 0 230
‘nil nil  7.16 250 60  G.75 140 50 158.6 0 130
Tungngod b { { 1 i H ¢ ! H H i
, nil 10 7.50 300 140 14.58 200 80 244 0 200
‘il nil © 7.33 250 140 24.3 240 60 256.2 0 210
Careb - A ] R S i ? 1 t t 1
nil T 7.68 380 190 27.95 280 7O 292.8 O 240
_ 0il nil  6.91 200 13 0 140 60 1708 0 140
Balili !
airiing nil 65 7.87 290 200 21.87 290 120 256.2 0 210
nit nil  6.77 112 60 2.43 70 65  146.4 0O 120
Beti t 4 ¢ ¢ 4 2 ¢ ¢ t ! 1
1 10 7.70 280 105 -8.51 140 160 23i.8 O 190
nil il 7.00 220 70 2.43 120 70 183 0 150
(ut 1 i t H t 7 1 ? ¢ : }
ail 10 7.36 250 110 9.72 150 160 250.1 O 205
: il nil 739 260 190 1215 210 7 2136 0 180
Aurora Bast ail 15 7.83 310 160 36.45 280 100  256.2 O 210
nil - nil  6.64 340 130 18.22 250 70 195.2 . 0 160
Gamis 1 2 ! 4 ¢ ¢ ¢ i 1 i
nil 15 T7.58 420 1830 29.16 300 90  451.1 0 370
nil 0 6.74 132 60 O 70 60  97.6 0 8D
Jones t, t t | S t 1 t i t ?
. 5 50 7.30 195 160 2.43 160 75  146.4 0 120

Ubserved in June to August, 1985 by NWHC
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Toable 6.2 Water Quality Criteria for Fresh Surface Water by NPCC (1978)

. 5
Quality Criteria Unit G148
Parametor AA A B ¢ b
1. Color not less units - 5 50 50 -
2. Temperature nob exceed 9C - 30 30 3(e) . 3fe)
3. Transparency - ~ - - {e) {e) {e)
4 Dissolved
Oxygen not less mg/t - 5 3 5 3
5. S-day BOD :
at 20°C not exceed mg/1 - 10 15 20 -
&. Totbtal Dis. :
Solids not exceed mg/1 - - - 1000 1000
7. Total Seolids not exceed mg/1 500({a) 500{e) - 2000 2000
8. PH within =~ - 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5
9. Coliform not exceed MPK/100 ml 50 5000 1000 5000 -
10. Phenolic Subs. not exceed mg/1 0.001 a.0061 0.002 0.02 -
11. Radicactive
Subs.: .
Gross Alpha not execed pli/1 3 3 - - -
Gross Beta not exceed pCifl 30 30 - - -
12. Trace Eleaments
Aluminum not exceed mg/ 1 - - - - 5
Arsenic not exceed mg/1 0.435 0.05 0.05 0.05 0.1
Barium not exceed mg/1 1.0 1.0 - 0.5 -
Beryltium not exceed mg/1 - - - 0.1
Boron not sxceed mg/1 - - ~ - 0.75
Cadmiumn not exeeed mg/1 0.01 0.0 0,01 0.01 0.01
Chiromitum not exceed mg/L 0.05 .05 0.05 0.05 0.10
Cobalt not exceed mg/l - - - - 0.05
Copper not exceed mgf1l 1.0 1.0 - 0.02 0.02
Cyanide not exceed mg/ 1 0.05 0.05 0.05 0.05 -
Plouride not exceed mg/1 0.6 0.6 - - 1
Iron not exceed mg/1 1.0{a) 1.0{a) - - 5
Lead net exeeed mg/1 0.05 0.05 0.0% 0.05 5
Li thium nob exceed mg/1 - - - - 2.5(4)
Manganese not exceed mg/1 0.5 0.5 - - 0.2
Mercury not exceed mg/1 0.002 0.002 0.002 G.002 E
Melyboenum not exceed mg/1 - - - - 0.01
Nickel not exceed mg/1 - - - - 0.2
Selenium not exceed mg/1 0.05 0.05% 0.05 0.05 0.2
Silver not exceed mg/1 0.05 0.05 0.05 0.05 -
Venadium not exceed mg/l - - - .- 0.1
Zine not exceed mg/1 5{8) 5(8) - 2 2
13. Sodium Absorp-
tion Ratio within (SaAR) - - - - 8-18
14. Organic
Chemicals
Synihetic .
Detergents not exceed mg/1 NIL 0.5 0.5 0.5 -
11 & Grease not exceed mg/1 NIL 2 2 5 5
13. Persistent
Pesticides .
Aldrin notl exceed mg/1 0. 001 .00 0,001 0.01 ~
ot not exceed mg/1 0.95 0.05 Q.05 . 0.02 -
Dieldrin not exceed mg/} 0,001 ©.001 0.001  ° Q.005 -
Chlordans not exceed g/l 0.003 0.003 0.003 0.04 -
Endrin not exceed mg/1 0.0002 0.0002 0.0002 0.002 -
Heptachlor not exceed mg/1 0.0001 0.0001 0.0001 0.0} -
Lindane net exceed mg/1 0.004 0.004 0.004 0.02 -
Toxaphane not exceed mg/1 0.005 0.005 0.005 0.01 -
Heihexychlor not exceed mg/1 0.1 0.1 0.1 0.005 -
2, 4 -D nol exceed mg/ 1 0.1 0.1 0.1 4.0 -
2, 4, 5 - TP not exceed mg/l 0.0L 0.01 Q.01 - -
PCB not exceed mg/1 NIL 0.001 0.001 - ~
16. Other
Chemicals
Ammonia not exceed wg/ 1 - 0.01 - - -
Calcium not exceed g/l 75 75 - - -
Chilaride not exceed mg/1 200(a) 200(a) - - -
Magnesium not exceed mg/1 50(a) 500} - - -
Nilrate not exceed mg/1 " 30 30 - - -
Sulfate not exceed mg/1 200(a) 200{a) - - -
17. Hutrieats not exceed - - (b)- (b) (b} {1}

NOTES: {a) Secondery Standerds; compliance with the standard analysis are not obligatory.
(k) Shall not be present in coneentrations to ceuse deleterious or abnermal biotie growti,
(¢) Secelri disk shall be visible eb a min. depth of 1 M,
(d} Recommended max. concentration Far irrigating is .075 mg/l.
{e) fThe meximum rise above natural temperature
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Climatological  Station

Statien Mome § No.

Station "Naome

Aparri 18]

Wacal

Tuquegarao 11

Bontoc

Echaque 12

Bayombong

Sonte Domingo 13

Hapid

Baretbet 14

Malasin

Alimanoo R, 15

San_Isidro

Consuelo

Boligatan

t.oor;~u:nun:>um—e,_'r1

Lagawe

Raoinfoll Gouging Station

No.[ Station Name
Aparri
Lat-lo
Agqunetan
Bitag Gronde
[murung
Bauan

Tuao
Tuguegaraa
Bogabha

10 | Pinvkpuk

I} | Salegseq

12 | Tomiengan
13 | Naneng

14 | Guilguila

15 i Tumauini

16 | Cabagan

17 | Lubuogon
18 | Basao

19 I {logon

20 | Bange-an
21 | Boniog

22 {Barlig

23 [ Bauke

24 | Reina Mercedes
25 1M1 Polis

G| @~ | D o —

26 | Mt. Dota b

Babuyan
Channel

oo.z21

1800

Philippine
Seaq

$ny

27 | Namulditan
28 {Logowe

22 | Nayon

30 | Echague

g

32 [ salane

33 | Bayombong
34 j Barat

35 { Dupox

36 [ Malico

37 | Imugan

| 38 | Consueto
39 | Gabeng

40 | Bakgon

e \_.(-

31 i Diadi 26

Jg;
—

™
w

Ja,“
1y ’-’Bﬂ‘uoqn

N

16*30°

41 | Cosiguron

42 | Taan

43 [Ucper Casecnan
44 | Aurora

| 45 | Aritae

46 | Koyopo

47 | Wocai

48 | Banti

49 | Conwap

50 | Dippodiw

151 | Tabayong

52 !Lias

53| San Froncisco

| 94 ! Cabarroguis N
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