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1. INTRODUCTION

The Philippine Atmospheric, Geophysical and Astronomical Services Administration
Training Division conducted a Fieldworlast October for the benefits of the Hydrologist
Training Coursé?ampangaAll the participants in the said course were required to underge a 10
day field work from October 135, 2013 under the guidance of the Pampanga River Flood
Forecasting and Warning Center (PRFFWC). Field activities include visits to various dams
within the Pampanga River Basin and a visit to a local disaster risk reduction unit (Municipal
Disaster Risk Reduction Management Council of Calumpit, Bulacan) but the most important
activities were the investigative survey and discharge measurements of the PaRipandane
around the vicinity of PRFFWCO6s Arayat statio
Camba, Arayat, Pampanga. This report will detail the various methods of discharge

measurements that were done.

This Hydrologist fieldwork allowed thelydrologist Trainee to explore the relevance of
more theoretical studies and test out the applicability of what they learned in the classroom to

real life situation.

Understanding hydrological processes in a-stationary world requires knowledge of
hydrological processesnd their interactions. Also, a train@eeeds to understand the relations
between the hydrological system and other parts of our Earth system, such as the climate system,
the socieeconomic system, and the ecosystem. To provide this lkdger and understanding

traineeneeds to be trained in the field.

Fieldwak is very important as a traings confronted in the field with spatial and
temporal variability, as well as with real life uncertainties, rather than being lured into believing
the world as presented in hydrological textbooks and models, &é&nees in the field leato

plan and coperate.
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2. OBJECTIVES

TheField studyconducted is guided with the general aim to fully understand and conduct
an actual discharge measurement/stream gauging to implement the four indirect and direct
methods of discharge measurement in the Arayat station of the Pampanga River.

Specifically,the author seeks to:

To understand the hydrological processes in real life situation.
To familiarize in four different method (Slop&rea, Current meteFloat and ADCP
in getting the cross section of the river.

1 To develop social interaction towards coarin the field.

3. SITE DESCRIPTION

Discharge measurements of the middle main section of the Pampanga River were done
within the vicinity of PRUiRJEQtDsis |Acated\atatie rightt at i o
bank of the Pampanga River, downstreanSah Agustin Bridge along the GSO highway at
Brgy Camba, Arayat, Pampanga. Weather was fine during theayl(field work period,
allowing relatively favourable conditions for data gathering and survey work. Pampanga was hit
by typhoon Santi the week priand the whole class was tasked to survey the area inundated by

the river during the event.

Downstream Reach of Pampanga River on the first day of measurements, taken at San Agustin Brid
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Name of the bridge

_’.nl ¢
A

San Aquslm E(xdq-
m Agustin Bridge. Arayat Phlhppmcs

Aerial View of the site from Google earth
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Our group took the measurements for all methods of discharge at the downstream side of
t he bridge. THownstream & thedlsidge rad a stedpalapke with visible signs of
erosion and was covered with tall grass, reeds and trees. There were also grass and reeds that run
along the rivero6s right bank near thatawlater e
agricultural with a number of trees dotting the agricultural field. The soil at both banks were a
mixture of clay and silt, although it was later found out when water level receded enough that

part of the river bedpgsavelsandlandpeblsles.a mi xt ur e of

Arayat Gaging station located at the right bank Mt. Arayat

Station can be reached by passing national highway No. 10 from Sta. Ana
town to Arayat town 1leading to Arayat corcrete bridge, about 100 meters NW
of Arayat bridge.

Map of the Area Study
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Pampanga River has a channel length of around 265 kms and headwaters originating in
the Caraballo Mountains north of tihasin. It flows into Pantabangan dam. From the dam it

further flows southward meeting with several tributaries until emptying into Manila Bay.

The major tributaries are Coronel, Pefiaranda, and Rio Chico Rivers. Rio Chico River has
the largest catchment aret 2,895 km2 and it joins the main stream of Pampanga before Mt.
Arayat (elevation 1,026 m).

1 = 5 ’f\\/\
PAMPANGA RIVER BASIN N\ .V
SCALE: & R A ¢ \
2

15 00" (

4. METHODS OF DISCHARGE MEASUREMENTS

The class was divided into 4 groups, each gathering data for different methods of
discharge measurement. For our group, were tasked to obtain data for slegpea
measurements on Day 1 (October 17), ADCP measurements on Day 2 (October 18), current
meter measurements on Day 3 (October 21) and measurement by float on Day 4 (October 22).
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4.1. MEASUREMENT VIA SLOPE -AREA METHOD

Slope-area method is a type of indirect method of computing discharge which is
particularly useful in estimating discharge at flood evehtsonsists of using the slope of the
water surface in a uniform reach of channel and the averagesercssnal areaf that reah to
compute for discharge. Given that data, the discharge may be computed from several formulas,
but the one used by the USGS and PAGASA is the Manning formula. Manning formula also
requires MAroughnesso f act othe chammel hhorded orsther i b e

equation to give the best results, certain selection criteria must be considered:

1. The reach must be fairly straight and contracting.
2. There must be at least 3 cross sections within that reach, while the length of the whole
read must be greater than or equal to 75x the mean depth.

3. The fall of the reach must be greater than 0.15 meters.

Since information about the slope of the water surface and the cross sectional area of the
reach are needed, the highest traces of flood marketbnbanks would need to be identified in

a certain reach and a survey of the reach is also required.

CROSS SECTION 3
o N . /RO ;NN . ;21 60 et

TOTAL
STATION
CROSS SECTION 2

D A AN BEE SE—— . AT o SN s i, atiiiaiia

CROSS SECTION 1
i VX X W B R

B RIDGE
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The tables in the following pages show the summary of the survey that was done for each

cross section, going froteft bankto right bank

FIRST CRGSECTION

POINT DISTANCE ELEVATION
ACTUAL CORRECTED ACCUMULATED CORRECTED

P1 0 0 0 8.6

P2 20 20.00 20 8.272
P3 2.2 2.20 22.2 7.072
P4 2.66 2.66 24.86 4.782
P5 5 5.00 29.86 -2.618
P6 9 9.00 38.86 -0.618
P7 9 9.00 47.86 -2.418
P8 7 7.00 54.86 -6.118
P9 9 9.00 63.86 -6.818
P10 5 5.00 68.86 -5.718
P11 15 15.00 83.86 -4.418
P12 9 9.00 92.86 -1.218
P13 4 4.00 96.86 -1.618
P14 14 14.00 110.86 0.682
P15 7 7.00 117.86 0.482
P16 16 16.00 133.86 1.382
P17 3 3.00 136.86 1.582
P18 20 20.00 156.86 3.882
P19 22 22.00 178.86 4.782
P20 5 5.00 183.86 6.575
P21 36 36.00 219.86 7.349
P22 20 20.00 239.86 7.424
P23 19 19.00 258.86 7.857
P24 25 25.00 283.86 8.514
P25 11 11.00 294.86 8.478
P26 15 15.00 309.86 8.431
P27 32 32.00 341.86 6.879
P28 7.5 7.50 349.36 6.928
P29 7.5 7.50 356.86 7.094
P30 2.5 2.50 359.36 7.279
P31 10 10.00 369.36 7.667
P32 10 10.00 379.36 8.6
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SECOND CRGSECTION

POINT DISTANCE ELEVATION
ACTUAL CORRECTED ACCUMULATED CORRECTED

P1 0 0 0.0 8.552
P2 7.00 7.00 7.0 4.895
P3 1.41 141 8.4 4.185
P4 9.67 9.67 18.1 -1.805
P5 2.64 2.64 20.7 -2.205
P6 21.10 21.10 41.8 -2.705
P7 9.67 9.67 51.5 -1.305
P8 18.46 18.46 70.0 -1.305
P9 18.46 18.46 88.4 -0.405
P10 7.03 7.03 95.5 0.195
P11 13.19 13.19 108.6 0.595
P12 9.67 9.67 118.3 1.395
P13 3.52 3.52 121.8 1.395
P14 16.71 16.71 138.5 2.095
P15 16.48 16.48 155.0 3.695
P16 1.99 1.99 157.0 4.895
P17 6.00 3.00 160.0 7.103
P18 6.10 1.50 161.5 (el
P19 36.00 36.00 197.5 7.106
P20 25.00 20.50 218.0 8.5

THIRD CROSECTION

POINT HORIZONTAL DISTANCE ELEVATION
ACTUAL CORRECTED ACCUMULATED CORRECTED
P1 0 0 0 7.797
P2 11 6.00 6 5.244
P3 3.34 3.34 9.34 3.844
P4 0.957 0.96 10.297 -0.156
P5 0.955 0.96 11.252 -1.556
P6 34.378 34.38 45.63 -1.356
P7 14.32 14.32 59.95 -0.456
P8 3.82 3.82 63.77 -0.756
P9 16.24 16.24 80.01 -0.256
P10 19.098 19.10 99.108 0.744
P11 12.412 12.41 111.52 0.644
P12 7.642 7.64 119.162 1.144
P13 8.595 8.60 127.757 1.144
P14 13.369 13.37 141.126 1.444
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P15 5.73 5.73 146.856 1.544
P16 16.712 16.71 163.568 4.824
P17 1.432 1.43 165 5.244
P18 1.5 1.50 166.5 6.166
P19 S 3.00 169.5 6.958
P20 53.5 53.00 2225 7.259
P21 30.5 27.00 249.5 7.584
P22 24.5 24.00 273.5 7.483
P23 1 1.00 2745 7.7

Also presented beloare the illustrations for each cross section, once again shown from

left bank to right bank with values for elevation referenced to Mean Sea Level:

First Cross Section of Arayat Station, Pampanga
53 meters from the Bridge (Downstream) Left Bank to Right Bank
Period: October 17, 2013
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Second Cross Section of Arayat Station, Pampanga
203 meters from the Bridge (Downstream) Left Bank to Right Bank
Period: October 17, 2013
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Third Cross Section of Arayat Station, Pampanga
353 meters from the Bridge (Downstream) Left Bank to Right Bank
Period: October 17, 2013
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4.2 MEASUREMENT VIA ACOUSTIC DOPPLER CURRENT PROFILER (ADCP)

{ BRIDGE

An AcousticDoppler Current Profiler, or Acoustic Doppler Profiler, is often referred to
with the acronym ADCP. Scientists use the instrument to measure how fast water is moving
across an entire water column. An ADCP anchored to the seafloor can measure curremitspeed
just at the bottom, but also at equal intervals all the way up to the surface. The instrument can
also be mounted horizontally on seawalls or bridge pilings in rivers and canals to measure the
current profile from shore to shore, and to the bottomshyps to take constant current
measurements as the boats move. In very deep areas, they can be lowered on a cable from the

surface.

Measurement of streamflow through ADCP was fairly straightforward. With proper set
up, the equipment read the total discleaatjthe cross section traversed, as well as the boat speed

and the water velocities across an entire water column from the bottom all the way up to the
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surface in the cross section. It conveniently displayed all the results in a graphical format,

plotting out the profile of the cross section as well as represented the velocities at various depths.

ADCPO6s basically wuse transducers to trans
change in the return sound to measure a velocity in the direction of eamdducer. The
discharge is then automatically determined by taking into account the velocity of the water and

profile of the cross section measured by the device through sounding.
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The equipment was carefully assembled by mounting the sensotsaastitter on a
meter long, yellowcolored plastic vessel. After synchronizing with a laptop computer, the

ADCP was calibrated on its pitch, roll and yaw axes by actually yanking the assembled

equipment to various orientations for at least a minute. Aftercalibration, the ADCP was
positioned towards the left bank downstream of the bridge, coinciding with the first cross section
of the previouslay slopearea measurements of the group.
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