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1.0Preface

As part of the requirements in Stream Gauging Il: Discharge Measurement in the
Hydrologist Training course conducted by PAGASA, all the participants in the said course were
required to undergo &0-day field work fran October 185, 2013under the guidancef the
Pampanga RiveFlood Forecasting and Warning Cent®@RFFWC). 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 importardctivities wee the investigative survey and discharge measurements of
the PampangaRivekone around the vicinity of PRFFWCOGs
Agustin Bridge of Brgy. CambaArayat, Pampanga. This report will detail the various methods

of dischargeneasurements that were done.

2.0 Site Description

Discharge measurements of tmeddle main section of thBampanga River were done
within the vicinity d P RF F WC 6 &atioA.rTheysaid ggng station is located e right
bank of the PampangaivRr, downstreanof San Agustin Bridgealong the GSO highwagt
Brgy Camba Arayat, PampangaWeather was fine during the -tay field work period,
allowing relatively favourable conditions for data gathering and survey viRakpaga was hit
by typhoon Santihe week prioland thewhole 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 Bridge. 1
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Aerial View of the site from Google earth

Our group took the measurements for 3
methods of discharge at tdewnsteam side of the ._
bridge. The riveros I
bridge had a steeglope with visible signs of
erosion and was covered with tall grass, reeds
trees Thee were also grass and reeds that r
along ther i s @ghtdank near the watedge, but
beyond that, terrain wagelatively flat and
agricultural with anumber of trees dotting the

Arayat Gaging station located at the right bank




agricultural field The soil at bottbankswere a mixture of clay and silt, although it water
found outwhen water level receded enoughh at part of the river

clay, gravel, sand and pebbles.

Downstream Reach

By visual inspection, the

downstreamreach appears tocontract
several hundred metefi®m the bridge
after whichit bends to tk right. At the

time, there were traces afebris and

mud on structures and trees from tHE

pier of the bridgevhere the staff gage
was attached which apparently
indicates that the water #te time of

Flood mark on staff gage during the first day of measurements
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the flooding reached at least 8 meters on the staff gage.

3.0 Methods of Discharge Measurements

The class was divided into 4 groups, each gathering data for different methods of
discharge measurement. For our group, we were tasked to otdn for slopearea
measurements on Day 1 (October 17), ADCP measents on Day 2 (October 18)reent
meter measurements on Day 3 (October&id measurement by float on Day@ctober 22).
Details of the measurements, computations, as well as inéxeaed comments will be

presented in that order.

3.1Slope-Area Method

Slopearea 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 averagesacssnal area of that refa to
compute fordischarge. Given that data, the discharge may be computed from several formulas,
but the one used by the US@8d PAGASA is the Manning formula. Manning formula also
requires MAroughnesso factors whilcdrderdoe ther i be

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

1. The reach must be fairlyraight and contracting.
2. There must be at least 3 cross sections within that reach, while the length of the whole
reach 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 thglope of the water surface and the cross sectional area of the
reach are needed, the highest traces of flood marks on both banks would need to be identified in

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

3.1.1 Cross section survey

A benchmark loatedat the left bank aabout 100 meters northwest from San Agustin
Bridge was used for the surveyhe benchmarkas an elevation of 9.114 AMShithin the

vicinity of the old gaging statioandwaslocatedat the concrete foundation of an antenna post



that was no longethere. Benchmark was run across the right bank downstream of the bridge,
where a reach starting at 53 meters from the bridge and with adotdhlof 300 meters was
surveyedfor the slopearea measurementShe reach surveyed was diedl into three cross
sections 150 meters apartie 53 meter distance from the bridge was determined by tape (by the
group performing float measurements) and the subsequent intervals of 150 meters up to 300

meters were determined by a rasfgeler.

CROSS SECTION 3

TOTAL
STATION

150m

CROSS §ECTION 2

TOTAL

150m -
LB STATION
=

w

TOTAL
STATION

‘ BRIDGE ‘

I l

In each crossection, points were established from the flood mark to the right bank and
from the left bank to the flood mark (on the other side of the river). In eachymoiotthe river
banks elevationwas determinedthrough the usef a Totd Stationand the distance between
points were evaluated from the horizontal distance and angle read out by the instrdinent
elevation profile of the riverda, on the other hand, was taken by measuring depths at various
distances along therosssection of theriver through an echo soundand subtracting those
depthsfrom the elevation at the water edge of the right bdihle tabls in the following pages
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show the summary of the survey tthveas doneor each cross sectipigoing fromleft bank to

right bank

FIRST CROS&CTION
DISTANCE
POINT ACTUAL| CORRECTED ACCUMULATED CORRECTED ELEVATION

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
PS5 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 25 2.50 359.36 7.279
P31 10 10.00 369.36 7.667
P32 10 10.00 379.36 8.6




SECOND CRGSECTION

DISTANCE
POINT ACTUAL| CORRECTED ACCUMULATED CORRECTED ELEVATION
P1 0 0 0.0 8.552
P2 7.00 7.00 7.0 4.895
P3 1.41 1.41 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
pP7 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 7.117
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
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 3 3.00 169.5 6.958
P20 53.5 53.00 222.5 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 below are 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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The illustrations belowrow the same cross sectigaistted out in AutoCAD:

FIRST CROSS SECTION

Pg p17p;;|8 P19 P20
“ - S Tres i P15
P4 P5 PG P7 P8 PO P10 P12 P13

SECOND CROSS SECTION

57 p6 &1 P7 P8 s P9 1L P10 ] PT1iP12°P13"EP14 P15 -

THIRD CROSS SECTION

3.1.2 Issues and concerns

There were a number of issues and difficulties that were encountered by the group
during the survey, some of which are the inherent limitations of the -Blag@emethd. These

are:

1. Identification of flood markg In most cases during the survey, it is either difficult to

assess the horizontal extent of the floodrk in the crossection, or it may simply be
inaccessible and hard to identify. In the first cresstion, we were able to identify the
flood markon the right bank butve were forced to estimate the extent of the flood
because of barbed wire fences aedessibility issue©n the left bank of the same cross
section, the flood mark was hard to identify so we had to ask the locals who were with us
on the boat about how high the water was at that time of flooding and we also had to
estimate the extent bease the area was too muddy to walk through.

2. Tedious nature of the survey wairkThe whole activitywas time consuming and tiring.

The group had to survey the ground along 300 meters of the river downstream and on its

! The cross section and top view layout were also drawn in cross section sheets and can be found in the
appendices of this report.
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banks, stepping on mud, crawling bethelarbed wires (whenever possible and allowed)

and having to ask permission from residents to access their property for the survey work.

3. Stability of the boat used during the river survely was hard to maintain a straight line
of depth measuremeantross the river because of the flow. There was no tagline used at
the time because the tagline avaWéweel e was
forced to assume in our calculations that we traversed along a straight line.

4. Equipment issuesFor a moment during the survey, the total station suddenly went off.

There was a problem with the equipmentds
group, together with our mentor at the tinnas able to find aremedi.he r ange f i nc
readingswere also inaccurate and the device cannot read the distancd tbeapposite
bank.

5. Terraini Theground was still muddy on the first day of measurements. The group had a
difficulty finding a stable footing omvhich to measure the elevation of the grbun
especially along the banks. This resulted in etiess measurement along the cfoss
section which is in contrast to an ideal strailjim measurement of elevation along a
crosssection.

6. General accessibility issuésThe group had a hard time measgriglevation at some

points in the area simply because we could not access it. Some challenges encountered

were kneedeep mud, barbed wire fences and thick bushes.

3.1.3 Computations of Discharge by Slopé\rea Method

Data gatherefbr the cross sectionsere entered in th&lopeArea excel suite provided
by our ingructor, Mr Hilton T. HernandoThe cross section data were entered from left bank to

right bank.The resultvas:
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Republic of the Philippines
Department of Science and I!:l:hnulnmﬂ
PHILIPPINE ATMOSPHERIC, GEOPHYSICAL AND
ASTRONOMICAL SERVICES ADMINISTHATION [PAGASA)

Pampanga River Flood Foracasting and Warning Center (PRFFC)
Agham Rosd, Dfimin, Quazen Cliy

FFB, PAGASA Slope-Area Summary Sheet ( 3-Section )
Station: Asayat River: Pampanga River
Flood Date: 13-0ct-13 Drainage Area: 6,487
(auge Height: 3.7§ Meas. #

N T ey
X - Section Properties: e

Highwrater Marks
ol Right | averase | Chn 32 State of
Soct Width | Area  |Left Bank Bank | Wetsr Ste. n r K KAa: w | F Flow

(mean depth)
1 | 37936 | 162342 | 8272 86 G436 | 4278 0.04 419
2 | MB00 | 135539 5552 845 8526 | B217 0.04 B.10
3| H4A0 [ 1ENEE | T i7 77485 | 4452 0.04 4.3k

note;  Assume no sub-tivided sections, hence o is always 11

OR006.9 | 456415 | 1| 0.373 | tranquil
13808.7 | BE+058 | 1 | 0377 | tranquil
1973.56 | 3.7EH0G | 1 | 0434 | tranquil

n- roughness coefficiert

m|—|—=

Reach Properties: K -conveyance
! Kyl I{.,,.-Md.cnnvew.nce[Genmetric
Reach| Length | ahFal | k| 0 L | U0 | avea | OB | ey | [renofkof2sections).
condition Condition formula f|F - l;rcnude no  indicatesthe state of
ow ).
1-2 [ 150 009 0 |contracting |0.931445 | good | 1489403|  x X - velacity head cosfficient

23| 150 | 07775 | 0 |corirecting| 1388359 | good | 1283681 |5BB1B33| 4564 | |r-hychadoradus
23] 300 | 0B85 | 0 |contctig| 1293188 | guod | 1400.260 | 3983727 | 2645 | | K- Coefficentfovdirencesh

velocity heads between 2 sections.
h, - velocity head

: i : hy-energy sz due to boundary
Discharge Computation:{ comparison ) it it ek
h, § - friction slope
Reach ASSE{”“ ws | o5 | s | b | S| g% | K c“"‘g"“"“

1-2 v 0307225 D.440754 | -0.13353 | -0.22353 | 0.00149 ¥ |1098386)

2-3 | 5881639 | 0.440754 | 0542249 | 010149 | 0676006 | 0.004507 | 0.067132 | 9656832 | 6484168 | Oq.p4 =

Rem: CUMELS
Discharge
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Slope-Area Cross-Section Computation

Station: Arayat Survey Date:

1-Oct-13

Slope-Area Cross-Section Computation

River: Pampanga Gage Hi=  5.31 reters Station: Arayat Survey Date: 17-0ct-13
Cross-Section ONE {1 River: Pampanga Gage ht= &3 rneters
Station | Distance | Elevation vat\:a;lel;v Depth g‘:;: Area P‘:r’ier::ir Cross-Section number TWQ [2 oy
D 56 86 0 Station | Distance | Elevation | 00! | peptn | MeAN |, | Wetted
20 0] 8272 8.6 D428 0.164 3.28| 20.00269 Sfc. elev. Depth Perimeter
22.2 22 7oz 86| 1528] 0923 20416] 2.505993 —nu- ) BEl nns?
24 86 266 4782 5 3818 2673 7.11016] 3.509943
29 .85 & 2518 86 11.218 7.518 37.59| B.930845 7.0 i 4.8% 8.5 365 1.7765| 124355 7897699
555 9 0515 56 9218 10.218]  91.962| 9219544 8.4 14068 4185 (i) 4315 3.96| 5.570928] 1575813
gi gg 3 -éﬂg gg uglg géég gé ggé ?;‘;’??gg 18.1]  96718]  -1.805 8.5 10305 7.31] 70.70086) 11.37646
T F—hEE R LR I 207 28374 2206 84 1070 10605 27 70589| 2 GG75R
5566 5 5718 86l 12318 14888 7434 511957 M8 21104 2706 BA] 11206 10965 231.1943| 21.10992
gg.gg 13 -?glg g.g Eg]g H.E?g 1325?.5 éssg?gég 51.6] OE7MMGE)  -1.305 8.5 9.805| 10.505] 101.5851) 9.770983
— NS Y B FEE BRI R G 700] 184R43) -1.305 8.5 9.805 9805 181.0424| 184643
110.85 74 0552 86 7318 9068 126952 1416767 BA.4| 18.4R43) 0405 i8] 5.905 §385| 1727335| 16 48622
117,66 7 0402 5.6 6.116 8.018] 56.126] 7.002857 95.5) 7.034018 0195 8.5 8.305 5.605| B0.52773| 7.059562
Eg-gg 12 1233 g-g ;Slg ;-??g Ef-ggi ;%Ségﬁg 108.6| 13.18578 (1695 84 7905 8.105) 106.8%51| 13.19485
156,56 2] s 86| 4718 &aba|  117.96] 2013162 118.3| BE71775]  1.3% 85| 7.105| 7.505] 72.58667) 9.704805
1758.86 22 4782 8.6 3518 4.265] 93.896] 22.0184 121.8] 3517009 1.395 8.5 7105 7.105] 24.58835| 3.517009
;?g-gg 32 ?g;g g-g fgéf 2-193;2 1256322 g;égggg 138.5| 1670579 2095 84 £.405 £.765) 1128476| 1672045
239,86 20 7424 5 1176]  1.2135 24.27| 20.00014 155.0] 16.47713 3695 8.5 4805 5.605] 92.35464) 16.55463
258.86 19 7 857 5.6 0.743] 0.9595] 18.2305] 19.00493 157.0] 195711 4 895 8.5 3605 4 205| 8.355798] 2.321337
Y N 7 - I O T R T R o o AT 157 250 TS0 372405
309.865 15 8.431 8.5 0.163]  0.1455] 2 1825[ 15.00007 161.5 15 7 85 1.383 1.39 2,085/ 1500085
341.86 32 5.579 5.6 1.721 0.945 30.24] 32.03761 197.5 b 7106 8.5 1394 13885 49986 36
34936 75 £.923 8.6 1672 1.6965) 12.72376| 7.50016 218.0] 20.49956 85 85 0 D.697| 1428819 205469
356.86 75 7094 5 1.506 1.583] 11.9175] 7.501837
35935 25 7.279 8.5 1321 1.4135] 3.63375| 2 506B36
369.36 10 7 667 8.6 0.933 1127 11.27| 10.00752 Total Width = 218.00 meters Hydraulic Radiusiri=  6.10  meters
SEELEE 1a ElE EE O] 04665 4.B65] 10.04343 Total Area = 135539 meters’ MeanSectionDepth= 621737 meters
Wetted Perimeter(P)= 222.194 meters
Total Width = 37936 meters  Hydraulic Radius(r) = 4.19 meters
Total Area = 1623.42 meters’ Mean Section Depth = 4.279362 meters
wetted Perimeter(P) = 387.344 meters
Station: Arayat Date:  17-Oct-13
River: Pampanga Gage Ht. i meters
Total Area = 162342 meters’
Slope-Area Cross-Section Computation . o 1s$pX-Sectivm 150 200 250 300 350 400
Statian: Arayat Survey Date: -0ct-13
River: Pampanga Bage ht.= 5.31 rmeters 2 j|l J' \/
Cross-Section number THREE (3) o 4 ‘ Vet
Station | Distance | Elevation vaga;f;v Depth ;":;: Area p';‘['fr::i[ Ez l /’
0.0 779 77 0097 £ N /
o 10 s
g.0 5 5.244 77 2456 11795 7.077| B.520568 a V ]
913 3.34 3844 77 3856 3.156 10.54104] 3621547 12 /
10.3 0957 -0.156 77 7 856 5.856 5.604192| 4.112888 14 T
11.3 (1955 -1 556 77 9256 5556 5.17098| 1.654705 16
456 34378 1.3 77 9.056)  9.156| 314.754968| 34.37868 18 Distance (m)
B0.0 14.32 -0.456 77 8156 8606 12323792| 14.34825
53.8 3.82 0756 77 8 456 5.306 31.72892| 3.831762 Total Area = 135539  meters’
80.0 16.24| -0.268 77 7856  B.206] 133.26544| 16.2477 2nd X-Section
99.1 19098 0744 77 956 7.466) 142.384683| 1912416 5
1115] 12412 0644 77 7 056 7.006) BB.958472| 124124 ojo s0.0 1000 1500 200.0 2500
119.2 7 B42 1.144 77 B.556 B.806) 52011452 7.R5E34 0 /
127.8] B9 1.144 77 G556  G.6AG|  AR.34B82| 8695 2 [
1411 13.369 1.444 77 6256 6.406) B5.641814| 1337237 T \ /
146 9 573 1544 77 6156 6206 35.56038| 5.730873 g + \ /
1636 16712 4.824 77 2876] 4616 76.471392| 17.03084 Es -
166.0 1.432 5.244 77 2 456 2 666 JA17712| 1.492322 \ /-/
166.5 15 6166 77 1534 1.995 2.9926| 1.760706 8 \ /
169.5 3 5958 77 0742 1.138 3.A414| 31027583 10
2224 53 7.250 77 0.441]  0.6915 31.3485| £3.00085 12 Distance.(m
2495 27 7584 77 016 02785 7.5195| 27 00196
2735 4] 748 77 o217] 0.1865 3.996( 24.00021 Total Aea= | 122198 meters?
27458 1 7.7 77 0] 01085 0.1085] 1.023274 i
3rd X-Section
Total Width = 27450 meters  Hydraulic Radius(r) = 4.36 meters 200 o 10b0 150 b0 25h0 a0
Total Area = 122198 meters’ Mean Section Depth = 4.451640036 meters o —
Wetted Perimeter(P) = 280.062 meters . , ll
/
: /
[
B /-\/—"'
L—//\/
10 Distance (m )




The roughness coefficient, n, that was used by the group was 0.04s Tesoughness

coefficient of vegetation, chosen because at the time of the flood, the wetted perimeter included

the trees, reeds and bushes surrounding both ban&sestimated discharge at the time of the

flood, by slope area method, was 3983.¢8bic meters per second.

3.1.4 Inferences and Conclusions

Thedischargadetermined by slope area method is, at best, onpamoximate This is

due to the following reasons:

1. The reach under survey was not exactly straight. It gradually bends to the right when

looking downstream of the bridge.

. The rangefinder readings were inaccurate. This was later found out when the width of the
river ascomputed from the readings dfie total station and the wiid of the river
measured with aange finder and measuring tafused by members on the boat as the
rangefinder cannot read out the distance toward the opposite bank at the time) were
different. It was also by the use of the rangefinder that we established the 150 meter
distance between the three crssstions, which rnitroduces another error in our
calculations since it vgathese readingbat were used in the excel suite.

. The path traversed on the river was not actually straidid.tagline available that was
supposed to guide the boat was not long enough to reaothétvebank at the time. In the
calculations, the groupssumed straight path of depth measurements across the river,
with the cross section perpendicular to the flow.

. Due to terrain restricins mentionedoreviously (section 3.1.2), the elevation readin

were not madexactlyalong the cross secti@stablished by a line connecting the right

and left bank (with the exception of the first cross section). As a correction, we have to
project a line from the actual readings perpendicular tolitiee of the cross section,
marking the intersection and measuring the distance between intersections on a cross
section sheet. This was how our corrected horizontal distances were established, based on

the assumption that elevation is the same along a straight lipengkcular to the cross
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section This, of course, does not reflect what is exactly on field and affects the
representativeness of the discharge measurement to some degree.

5. The horizontal extent of the flood mark on the right and left banks of the foss cr
section was only estimated due to accessibility issues. The flood mark on the left bank of
the same cross section, on the other harad not identified on site because the area was
too muddy to walk through. The group had to ask the locals who wreisvon the boat
about the height of the water on the left bank, and then the group estimated the horizontal
extent visually.

6. The roughness coefficient chosemght actually be inaccurate, since it is only an

estimate done through visual inspection.

Thoughonly an approximatealue the group believes that the value for dischartgde

time of the flooding obtained by slofaeea method is fairly accurate.

3.2Measurement via Acoustic Doppler Current Profiler (ADCP)

Measuremenbf streamflow througlADCP wasfairly straightforward. With proper set
up, the equipment redtthe total discharge at the cross section traversed, as well as the boat speed
and the water velocitiesceoss an entire water column from the bottom all the way up to the
surfacein the cross action. It conveniently displayedll the results in a graphicéormat,

plotting out the profile of the crosgction as well as representhd velocities at various depths.

ADCPO6s basically wuse transduceilisdentoshe tr ans
change in the return sound to measure a velocity in the direction of each transducer. The
discharge is then automatically determined lynign into account the velocity of the watand
profile of the cross section measured by the deviaugir sounding.

3.2.1. ADCP Setup

The equipmentwas carefully asembled by maoating the sensors and trsmitter on a
meter long, yellowcolored plastic vesselfter synchronizing with alaptop computer, the
ADCP was calibrated on its pitch, roll and yaw axms actually yanking the assembled

equipment to various orientations for at least a minute. After the calibration, the ADCP was
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positioned towards the left bank downstream of the bridgeciding with thdfirst cross section

of the previouslay slopeareameasurementsf the group

3.2.2. Discharge measurements by ADCP

Before the actual discharge measurements were taken, the distance from the transducer to

the water edgen the left bankwas first measured by a measuring tapel the information

relayed to the team on the bridge in charge with the user interface of the. AR€@Rhe gauge

height (4.65 meters) and the distance to water edge were enteredusertingrface the team

using the computer signals the team the boato start movingacross the river, towing the

ADCP fromleft bank to right bank. Upon arriving at tlepposite bankthe distance from the
transducer tohte water edge on the right bank was also taken and relayed to the team handling
the compute At that point, measurement was done and after a brief moment, results were

displayed on the computédote that no tagline was used.
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