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PAMPANGA FIELDWORK REPORT 

  

I. INTRODUCTION: 

The chosen site of the fieldwork was the Pampanga river basin in Arayat at the aftermath of 

typhoon Santi.  There are two water level stations, the telemetered water level recording 

station (sensor cable /electronic data logger system), located at the right bank downstream at 

the approaching end of the San Agustin bridge.  The fieldwork was conducted from the 15th to 

the 25th of October 2013 to assess the effect of the flooding that occurred during the typhoon. 

The class was divided into four groups and each group were assigned a different method for 

each day. Four different methods were employed for the fieldwork, namely, the Acoustic 

Doppler Current Profiler (ADCP), the Conventional Current Meter method, the Slope-Area 

method and the Float method.  

Asides from the fieldwork, field visits to various selected sites with certain relevance to training 

were undertaken. These trips were a part of the fieldwork as the sites had certain significances 

that are related to the Hydrology Training Course. 

 Fig.1a: Pampanga River with Mount Arayat in the background 

 
 

Country Philippines 

Region Central Luzon 

 

City Cabanatuan, Palayan 
 

 

Source 
 

 - location Sierra Madre, Central Luzon 

Mouth Manila Bay 

 - location Hagonoy, Bulacan, Central Luzon 

http://en.wikipedia.org/wiki/Mount_Arayat
http://en.wikipedia.org/wiki/Philippines
http://en.wikipedia.org/wiki/Central_Luzon
http://en.wikipedia.org/wiki/Cabanatuan
http://en.wikipedia.org/wiki/Palayan
http://en.wikipedia.org/wiki/Sierra_Madre_%28Philippines%29
http://en.wikipedia.org/wiki/Central_Luzon
http://en.wikipedia.org/wiki/Manila_Bay
http://en.wikipedia.org/wiki/Hagonoy,_Bulacan
http://en.wikipedia.org/wiki/Central_Luzon
http://en.wikipedia.org/wiki/File:Arayat33jfaa.JPG
http://en.wikipedia.org/wiki/Philippines
http://en.wikipedia.org/wiki/File:Arayat33jfaa.JPG
http://en.wikipedia.org/wiki/Philippines
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 - elevation 0 m (0 ft) 

 - coordinates 14°46′N 120°39′E  

 

Length 260 km (162 mi) 

Basin 9,759 km
2
 (3,768 sq mi) 

 

II. OBJECTIVES/AIM:  

 

The objective of the fieldwork was to get some hands on practical as part our training 

requirements in the Hydrology Training Course. The aim was to take measurements by 

learning how to set-up, calibrate, the use and procedures involved in the various tools 

and instruments namely the Acoustic Doppler Current Profiler (ADCP), the Conventional 

Current meter, the Float method and the Slope-Area method, their limitations and 

advantages.  

 

Fig.IIa: The ADCP                                                           Fig.IIb: Conventional Current Meter  

 

                    

 

Fig.IIc: Float Method                                                Fig.IId: Slope-Area Method (Total Station) 

                       

 

http://tools.wmflabs.org/geohack/geohack.php?pagename=Pampanga_River&params=14_46_N_120_39_E_type:river_region:
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III. METHODOLOGY: 

 

 

The group was assigned to take on the ADCP, the Float method, the Conventional 

Current Meter method and the Slope-Area method respectively on successive days. 

 

 ACOUSTIC DOPPLER CURRENT PROFILER (ADCP)-  DAY 1 

The ADCP was assembled at the right bank upstream of the bridge. The various parts, cables 

and the software were set-up. After assembling the ADCP it was then calibrated to relay signals 

to the computer run software. Calibrating involved thawing, tilting and rolling while rotating in 

a circle. After calibration the ADCP was then towed by boat facing upstream across the river. 

Two transects were made and the results obtained. 

Fig.IIIa: ADCP Transact of the river 

  

 

 FLOAT METHOD- DAY 2 

For this method bamboos were utilised with bright flags attach to the floating end for sighting. 

Sections on the ridge were divided into equal distances (5meters) in accord with the flow of the 

river and the bamboos dropped one at a time at each marked distances. Along the bank 

downstream of the bridge measurements of distance (30m & 50m) were taken at two points 

and members with stop watches recording the time the floats passed the points from the time 

it was dropped and recorded. 
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Fig. IIIb.: The Float method 

 

 

 THE CONVENTIONAL CURRENT METER METHOD- DAY 3 

Before measurements were taken the Current meter was set up on site at the San Agustin Bridge.  The 
velocimeter use was the price type AA current meter with a sounding reel of 20 meters in length. 
The stream channel cross section was divided into 17  5 meter vertical subsections. In each subsection, 
the area was obtained by measuring the width and depth of the subsection, and the water velocity 
determined using the current meter. The measurements began at the left bank facing downstream of 
the bridge to the right bank. The measurements proceeded as follows; 

 

o Winch out the first point of gauging 
o Lower the weight until it touches the water. Zero the depth counter and record  
o Lower the bomb until it touches the bed. Raise (Lift) the bomb until there is a sag in the 

main cable. 
o Read the depth counter giving the depth of water at that point. Record it. Calculate your 

points (0.2, 0.8)  
o Raise the instrument until the propeller is on the surface of the water. 
o Zero the depth counter then lower the instrument to the calculated depth on counter 

and stop.  
o Hook up the counter to the cableway terminal and take the revolution counted with 

time (60s). 
o Lower the instrument to the next depth (0.2, 0.8). Take the revolution  
o For depth above 1m (0.2, 0.6, 0.8). 
o Read the staff gauge at the beginning , mid through , and at the end of the 

measurement 
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Fig. IIIc. The Conventional Current Meter method 

 

 

 THE SLOPE-AREA METHOD- DAY 4 

The last day’s assignment was to use the indirect approach of the Slope-Area method with the 

use of the Total Station. The highest flood mark left by typhoon Santi was first located. After 

locating this flood mark three cross sections were measured and marked to be used on both 

sides of the bank. The bench mark (BM) was then identified on the left bank upstream of the 

bridge and used as the reference point of getting the elevation of each point. These elevations 

are to be used to determine the profile of the river from the highest flood marks on both banks 

to the thalweg. Before any measurements were taken the Total Station was always oriented 

towards the North direction. As it locates the prism a beeping occurs and thus the vertical 

distance, horizontal distance and the horizontal angle to the prism is automatically given. For 

each cross section various points were selected for measuring on both banks. 

Fig.IIId: The Slope-Area method 
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IV. RESULTS: 

The following tables and graphs provide the calculations, findings and results of the four 

methods that were used. 

a.  THE ACOUSTIC DOPPLER CURRENT PROFILER (ADCP) 

Table showing Discharge summary 
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Graphs showing cross- sections of the river bed 

\ 

b. THE FLOAT METHOD 

 

Tabulated results for the float method 

         
Divided Area 
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Discharge Measurement (Current Meter) for : River: PRFFC

DM #: Date: Team: FFB

Gage Height: Start: 4.68 End: 4.57 Inst. # : Wx: PAGASA

Observation Time: Start: 10:55 End: 3:00 Calibration Eqtn.: V = 0.702 N+ 0.013 note: just input negative value
hth/ 97

   Vertical dist. to water surface (m) = for latter if eqtn. is minus.

Total Area ( m2 ) = 405.42 Ave. Gage Height = Sectional Width (m) = 120.0

Total Q ( m3/s ) = 325.70 Ave. Vel. ( m/s ) =
Dist. 

from
Depth Vert. Angle Observation Depth Velocity Remarks

Initial Width
(ep for 

pier)
Angle Corrected 0.2 0.6 0.8 at point

Mean 

(0.2,0.6 
Area Q

Excellent, 

Good

point (mts.) (mts.) 40-360 Depth Rev. Time Rev. Time Rev. Time
for 0.6 

only

(0.2 & 

0.8)
(m2) (cumecs) Fair, Poor

0 0 LWE
5 5 2.3 2.300 60 62 60 65 x 0.677 11.50 7.78

10 5 4.11 8 3.989 90 64 75 62 x 0.931 19.95 18.57
15 5 4.56 10 4.368 95 65 80 65 x 0.958 21.84 20.92
20 5 8.18 5 8.129 95 63 30 64 x 0.707 40.65 28.73 ripples
25 5 x x x x x turbulent
30 5 x x x x x pier
35 5 x x x x x too deep
40 5 x x x x x too deep
45 5 9.72 19 8.881 85 62 75 60 x 0.933 44.40 41.43
50 5 9.63 4 9.597 90 60 50 62 x 0.823 47.99 39.47
55 5 8.1 5 8.049 85 64 60 65 x 0.803 40.25 32.32
60 5 6.72 5 6.671 85 65 60 63 x 0.806 33.35 26.89
65 5 5.2 5.200 85 62 70 62 x 0.891 26.00 23.15
70 5 5.25 5.250 85 64 65 62 x 0.847 26.25 22.24
75 5 5.05 5.050 80 61 60 64 x 0.802 25.25 20.26
80 5 4.45 4.450 80 61 60 62 x 0.813 22.25 18.09
85 5 4 4.000 60 63 65 64 x 0.704 20.00 14.08
90 5 x x x x x waterli ly
95 5 x x x x x pier

100 5 x x x x x turbulent
105 5 x x x x x pier
110 5 2.55 2.550 55 63 50 61 x 0.607 12.75 7.74
115 5 2.6 2.600 30 66 25 64 x 0.310 13.00 4.03
120 x x x x x x RWE

#REF! x x x x x shallow

Total Area = 405.42

Rem: Total Discharge = 325.70
Ave. Velocity = 0.803

2

Arayat Pampanga

Oct. 18, 2013 Group 4

At distance 25 - 40 & 90 - 105, no velocity measurement was made due to obstraction 

from the pier that may alter the true measurement from ripples or turbulent. Also, at 

stn 35-40 the elevation from surface water to river bed is too deep.  

fairPrice AA

4.63

0.803

11.00

c.THE CONVENTIONAL CURRENT METER METHOD 

Tabulated results for the Conventional Current meter 

 

 

 

 

 



P a g e  | 10 
 

d.THE SLOPE-AREA METHOD 

Tabulated calculations and results for the Slope-Area method 
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Cross-Section from Slope Area method 
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Cross-Section Summary 
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FINAL RESULTS 

Method Date of 

measurement 

Stage 

 (m) 

Discharge  

(m
3
/sec) 

ADCP 17.10.2013 5.4 473.139 

FLOAT 18/10/2013 3.2 269.0 

CURRENT METER 21/10/2013 4.7 350.0 

SLOPE- AREA 22/10/2013 8.2 3579.19 

 

The results obtained are not the same for each method because of errors and characteristics of 

the river as in terms of its rate of flow each day and the changes in size or width of the river. 

 

V. DISCUSSION/ANALYSIS: 

 

Each result was dependent on the type of method employed. The correct assembling, 

calibration and operational procedures and channel characteristics were important 

factors affecting the measurements. 

 

 The ADCP 

The ADCP is convenient and highly accurate system designed specifically to measure river 

discharge, 3-Dimensional water currents, cross-sections, depths, and bathymetry from a 

moving or stationary vessel in both shallow and deep channels.  As seen from the results all 

these data are automatically calculated and displayed for immediate analysis. Use of the ADCP 

is more suitable to low flow and medium flow away from debris and other limiting sources. 

 The Float method 

This is an indirect method that utilizes floats to measure discharge usually during high flow 

(flooding events) and medium flow. This method is inexpensive and simple for measuring 

surface velocity. Average velocity is obtained using a correction factor. The basic idea is to 

measure the time that it takes the object to float a specified distance downstream. As observed 

in the results it is not suitable for low flow measurement as three trials failed because of lateral 
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movement or drifting towards the banks as a result of low flow velocities. It requires high 

velocities that would more or less keep the floats in a straight trajectory. 

 The Conventional Current Meter method 

Applying the 1point (0.6) 2 point (0.2, 0.8) and 3 point (0.2, 0.6, 0.8) velocity profile method 

depending on the depth criteria is essential in getting the correct measurements. Strong 

current flow with debris may drag the line out and may not give the correct depth. Applying the 

dryline or wetline correction is then required. Another problem that was encountered in the 

results was the length of the reel line. There were some points that were missed because of the 

failure of the weight to reach the river bed. It was too deep. However, this method is more 

suitable to conduct during medium flow and does give a good measure of the data concerned. 

 The Slope-Area method 

Slope area is a time consuming method but this method is used when no other equipments are 

available. Through channel characteristics, water surface profiles, and roughness coefficient the 

slope area of a river can be computed. The selection of suitable reach is probably the important 

element of a survey. The computation used is based on hydraulic (Mannings formulae) formulas 

for uniform steady flow: 

Q = R2/3 S1/2/n where Q = total discharge 

A = Cross – section Area, V = Mean Velocity in cross – section 

n = Roughness coefficients, R = Hydraulic radius, S = Slope of water surface 

As can be seen in the results it is tedious and time consuming thus the likelihood of errors in 

measurements and calculations are eminent if careless. It is however, a good method to use 

especially after flooding events when obtaining cross-sections and rating curves when flow is 

then uniform in a straight section of the channel.   

From the final results table, it can be seen that the water level was receding and the velocity 

and discharge decreasing. The Slope-Area result was more indicative of the flooding that 

occurred during the typhoon Santi onslaught. 

 

VI. CONCLUSION: 

For the different methods and methodologies that were applied and their respective results 

obtained and discussed it is obvious that not all of them can be used without certain setbacks. 

They can be used accordingly as the situation allows or to complement each other. Thus, it can 
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be concluded that the ADCP, Slope-Area, and the Conventional Current Meter cannot be used 

during high flow because of the limitations that were discussed. The same can be said of the 

Float method during low flow. The Slope-Area is more suitable after floods and when 

complimented by either the ADCP or the Current meter can provide very reliable data. The 

fieldwork exercise was a very good experience on how various flow measurement are obtain, 

the discharge and advantages and disadvantages of the four methods. Another important 

factor to be considered is the geometry or shape of the river channel when applying these 

methods. 

 

VII. FIELD VISITS: 

The purpose of the field visits was to determine the significance of each site and how it relates 

to the Hydrologist Training Course. The significance of each site are the hydrological storage, 

distribution and use of water in the respective sites as follows;  

LA MESA DAM AND ECO-PARK 

 Water storage, treatment and regulation of supply  

 Water level monitoring and regulation 

 Hydrologically based eco-park system 

PANTABANGAN DAM 

 Water storage for irrigation purposes 

 Generation of hydro-electric power 

 Flood control and water level monitoring 

ANGAT DAM FLOOD FORECASTING AND WARNING SYSTEM 

 Storage and water supply 

 Irrigation and sewerage supply 

 Hydro-electric power generation 

 Water level monitoring and flood forecasting system 

 irrigation 

CALUMPIT MDRRMC 

    Mega dyke designed to protect against floods 

 Local flood monitoring, awareness, preparedness and combating operations 

system 
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CONG DADONG DAM IN ARAYAT, PAMPANGA 

 Storage and irrigation purposes 

 

These are the hydrological significances as summarised for each site.  

 

VIII. SOURCES: 

 

 Hydrological Training Course lecture notes 2013-2014 

 Wikipedia.org 

 

 

 


