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INFORME TECNICO DE COMISION No. HYBAM 011-2009

Para: Guillermo Gallardo E.
Director Ejecutivo del INAMHI

De: Rodrigo Pombosa

Nombre del proceso y subproceso: Gestion Hidrol6gica. Estudios Hidrolégicos
Fecha de presentacion: 05 - agosto - 2009

No. solicitud de movilizacién: 1741

Fecha de autorizaciéon: 21 - julio- 2009

Personal que integro la comisién: Rodrigo Pombosa, Personal del INOCAR.

Objetivo: Aforos de gasto liquido con (ADCP), a lo largo del rio Napo en el tra-
yecto comprendido entre Francisco de Orellana y la frontera Sur hasta Cabo Pantoja
en el Pera. Andlisis de pardmetros fisico quimicos del agua realizados in situ, instala-
cion de reglas limnimétricas y de registradores automaticos de nivel de agua.

Antecedentes: Autoridades del INOCAR, se reunieron en Quito con los directivos del
INAMHI, para la firmar convenios de cooperacion interinstitucional, una de las tareas
prevista por el INOCAR es realizar la batimetria a lo largo del rio Napo, es por ello que
han pedido la colaboracion del INAMHI, para tomar secciones transversales a lo largo
de aproximadamente 250 Km, determinando coordenadas, profundidad del cauce, y el
caudal existente a lo largo del rio Napo y de sus principales afluentes.

Itinerario:
La comisién se la realizd en 10 dias del 23 de julio al 01 de agosto.

23 de julio

Viaje Quito-Francisco de Orellana

24-25 de julio

El Ing. Cesar Barrionuevo técnico del INOCAR y Jefe de la comision hace una reunion
para organizar los diferentes grupos de trabajo en las respectivas areas (hidrologia,
cartografia , biologia, geologia).

El area de Hidrologia estuvo compuesto por el siguiente personal del INOCAR:

Ing. Hoover Proafio hidrologo, Ing. Bastidas Gedgrafo, Egda. De Oceanografa Zenaida
Wong, el Cabo de la Armada Leonardo Bravo y el motorista Sr. Carlos San Miguel; por
el INAMHI Ing. Rodrigo Pombosa.

Se empiezan los trabajos Instalando reglas limnimétricas y un registrador automatico
de niveles marca STEVENS, en la estacion de Napo en Francisco de Orellana.

26 de Julio

Se comienza a bajar por el rio Napo con direccién a Nuevo Rocafuerte, se hace una
parada en Itaya, donde se baja la informacién de niveles de agua de un registrador au-
tomatico marca ORPHEUS, la siguiente parada se la hace en Pafiacocha para bajar la
informacién de otro registrador que esta instalado en esa localidad.

27 - 31 de Julio
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Se bajan los datos del registrador automatico de niveles de agua ORPHIMEDES de
propiedad del INAMHI localizado en el muelle de la Armada en Nuevo Rocafuerte,
constatando que ha funcionado correctamente.

Instalacion de reglas limnimétricas y de un registrador automatico de niveles de Agua
marca Orpheus en el Bloque 15 sector El Eden.

Aforos de gasto liquido con (ADCP), a lo largo del rio Napo en el trayecto comprendi-
do entre Cabo Pantoja en el Per y Francisco de Orellana. Andlisis de pardmetros fisi-
co quimicos del agua realizados in situ.

01 de agosto

Aforos de gasto liquido con (ADCP), en el Rio Coca, Payamino y en el Napo en Fran-
cisco de Orellana.

Viaje Fco. de Orellana — Quito.

Actividades desarrolladas:

Los aforos se lo realizaron con ADCP de 1200 Khz. (Acoustic Doppler Current Profiler)
de fabricacion Americana disefiado para rios grandes.

Al ADCP se le acopl6é una antena GPS para tener informacion de cada punto medido.

Mediciones “ in situ”

La temperatura, la conductividad, y el pH del agua fueron medidos con los siguientes

aparatos:
1)- Conductivimetro WTW LF 318 (Ap =+/-0.1 uS.cm-1)
2)- pH metro WTW PH 320 (Ap=+/-0.01)

La localizacion (latitud, longitud) de los puntos de muestreo fueron determinadas con :
GPS MAGELLAN (Ap = +/- 3-10 m) con el Sistema WGS 84).

Se realizaron aforos en 28 secciones, utilizando un ADCP (Acoustic Doppler Current
Profiler) de 1200 KHz..

Resultados Obtenidos:

Tabla 1: Caracteristicas de los puntos de muestreo (Parametros fisico-
quimicos in situ)

PTO. DE CONYTROL FECHA HORA TEMP. COND. ELECT pH
°C uS/cm
AGUARICO AJ. NAPO 27-jul-09| 12:25 25,3 49,3 5,94
NAPO D.J. AGUARICO 27-jul-09| 13:33 26,1 54,8 6,24
NAPO A.J. AGUARICO 27-jul-09 | 13:59 26,5 56,6 6,31
NAPO 1+ 5 Km 27-jul-09| 15:30 26,6 56,2 6,27
NAPO 1+ 10 Km 27-jul-09| 16:10 26,5 48,0 6,14
NAPO 1+ 15 Km 27-jul-09| 16:52 26,9 82,2 6,77
YASUNI 28-jul-09| 07:33 24,8 13,0 5,00
NAPO D.J. YASUNI 28-jul-09| 10:49 25,0 17,4 5,08
NAPO A.J. YASUNI 28-jul-09| 11:52 26,2 69,1 6,40
NAPO 1+ 25 Km 28-jul-09| 12:30 26,4 69,6 6,41
PTO. DE CONYTROL FECHA HORA TEMP. COND. ELECT pH
°C uS/cm
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NAPO 1+ 30 Km 28-jul-09| 13:40 26,4 61,5 6,40
NAPO 1+ 35 Km 29-jul-09| 08:12 25,6 56,1 6,40
TIPUTINI 29-jul-09| 10:07 26,1 32,9 6,07
NAPO AJ TIPUTINI 29-jul-09| 10:55 25,5 74,5 6,63
NAPO 1+ 45 Km 29-jul-09| 13:01 25,8 74,4 6,70
NAPO 1+ 50 Km 29-jul-09| 13:34 27,4 75,3 6,83
NAPO 1+ 55 Km 29-jul-09| 14:16 26,3 73,1 6,73
NAPO 1+ 65 Km BRAZO 29-jul-09| 15:26 25,7 72,0 6,79
NAPO 1+ 75 Km 29-jul-09| 16:05 26,1 72,9 6,85
NAPO 1+ 85 Km 30-jul-09| 09:08 24,0 75,1 6,60
NAPO 1+ 100 Km 30-jul-09| 11:10 24,4 74,8 6,58
NAPO 1+ 110 Km 30-jul-09| 13:12 24,7 6,54
PAYAMINO 0l-ago-09| 09:37 26,4 25,3 6,61
NAPO AJ PAYAMINO 0l-ago-09| 10:35 24,0 73,0 6,89
NAPO DJ PAYAMINO 0l-ago-09| 11:20 24,2 73,9 6,87
COCA 0l-ago-09 | 12:57 21,9 110,7 7,10
NAPO DJ COCA 0l-ago-09| 15:13 251 76,4 6,67
NAPO 1+ 190 Km 0l-ago-09| 16:44 25,9 77,6 6,95

Tabla 2: Aforos realizados con ADCP.

ESTACION COORDENADAS UTM CAUDAL | APORTE DEL
WGS 84 AFLUENTE
LATITUD LONGITUD m3/s %

AGUARICO AJ. NAPO 9893952 477841 1334 39,16

NAPO D.J. AGUARICO 9892754 479417 3406

NAPO A.J. AGUARICO 9893061 476419 2064

NAPO 1+ 5 Km 9892846 471845 1992

NAPO 1+ 10 Km 9891311 467457 2227

NAPO 1+ 15 Km 9894380 462388 2231

YASUNI 9896222 456392 313 9,19

NAPO D.J. YASUNI 9897573 458524 834

BRAZO

NAPO A.J. YASUNI 9897880 458153 1764

NAPO 1+ 25 Km 9900735 451137 1700

NAPO 1+ 30 Km 9903897 448633 1985

NAPO 1+ 35 Km 9906783 444275 1919

TIPUTINI 9908102 437073 222 6,51

NAPO AJ TIPUTINI 9915041 439483 1805

NAPO 1+ 45 Km 9918480 436021 1831

NAPO 1+ 50 Km BRAZO | 9921888 432095 1663

NAPO 1+ 55 Km 9925418 426593 1813

NAPO 1+ 65 Km BRAZO | 9929347 418741 837

NAPO 1+ 75 Km 9932600 406315 1902

NAPO 1+ 85 Km 9937727 397473 2037

NAPO 1+ 100 Km 9942883 384922 1955

NAPO 1+ 110 Km 9951112 380252 2271

PAYAMINO 9951060 276638 156 4,58

ESTACION COORDENADAS UTM CAUDAL | APORTE DEL
WGS 84 AFLUENTE
LATITUD LONGITUD m3/s %
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NAPO AJ PAYAMINO 9943625 275991 660

NAPO DJ PAYAMINO 9947651 279546 794

COCA 9962151 276666 345 10,12
NAPO DJ COCA 9948420 282144 1114

NAPO 1+ 190 Km 9949651 291731 1082

En el Anexo 1 se presentan las secciones transversales obtenidas en los aforos

Conclusiones:

= Los objetivos planteados en la comision fueron cumplidos satisfactoriamente.

= Las secciones transversales tomadas en el campo serviran para aplicar en mode-
los de simulacion hidrolégica una vez que se disponga de la topografia de las ori-
llas.

= Con los aforos realizados podemos determinar con cuanto aportan los principales
afluentes del rio Napo.

= Al ser este informe una parte del informe total que prepararan los técnicos del
INOCAR, seria conveniente que a través de las autoridades del INAMHI se solicite
oficialmente una copia del mismo.

Elaborado por, Aprobado por,
Ing. Rodrigo Pombosa Ing. Angel Correa
Coordinador del Proyecto HYBAM Director Gestion Hidrologica

Cc: Planificacion
Desarrollo Organizacional.
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ANEXO 1

SECCIONES TRANSVERSALES Y
TABLAS OBTENIDAS EN LOS
AFOROS
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PROYECTO HYBAM

2.000 [mis]

Velocity Magnitude[m/s] (Ref: Btm) Ens. # 361 £Ens. 261
——— “ Lost Ens. 0  BadEns 65
%Bad Bins 1% Delta Time 1.49
29-Jul-09 8:54:20.55
Pitch Rall Heading Temp
0° -4° 343° 25°C
Discharge (Btm) Right to Left
Good Bins 0
Top @ 349.480  [m¥s]
Measured Q 1374182 [m¥s]
Bottorn Q 194.578  [m¥s]
| Left Q 0.357  [m¥/s]
a2 Right @ 0.521  [m¥s]
Length [m] Total Q 1919.119  [m¥s]
Navigation (Btm)
M Stick Ship Track Boat Speed 0.205  [m/s]
Stick Ship Track (Ref: Btm) Boat Course 32.24 [
Toshe TR feereas Water Speed Bad  [m/s]
Water Dir. Bad [F]
Calc. Depth 0.60 [m]
EE Length 525.83 [m]
g Distance MG 51055  [m]
2 ad Course MG 43.60 [F1
g Time 387.35 [s]
£ GPS Pasition
g 81 Latitude 0% 50.601640"
Longitude -75° 30.059850"
178

Distance East [m]

F3-Configuration Fé-Subsection F7-User Options Minus-Previous Ensemble Home-First Ensemble Z-Zoom

4 Inicio el -t

WinRiver Playback M... @ perfiles1.doc - Micros. ..

inRiver Playback Mode [Default.wrw] (tiputini002w.000>=>tiputini002w.001) tiputini002r.000

File

2,000 [mée]

Edit View Settings Playback Window Help
EEEH RBMH ) NS
M Velocity Magnitude Contour B Composite Tabular |._||E‘ ‘
Velocity Magnitude[m/s] (Ref: Btm) Ens. # 280 #Ens. 55
S —" Settem @ Lost Ens. 0 Bad Ens. 7
o . i %Bad Bins  10%  DeltaTme  1.91
29-Jul-09 10:23:59.81
F Pitch Rall Heading Temp
| -0 4 315° 26°C
| Discharge (Btm) Right to Left
- Good Bins 2
| Top Q 13.907  [m¥s)
| Measured Q 188.807  [m¥s]
I Bottom Q 18.814  [m¥s]
| | Left @ 0.364  [m¥s]
e Right @ 1.409  [mis]
Length [m] Total Q 222,574 [m/s]
Navigation (Btm)
M Stick Ship Track Boat Speed 0133 [m/s]
Stick Ship Track (Ref: Btm) Boat Course 321.42 [
T Sie Trear T Averees Water Speed 0108 [mis]
Water Dir. 357.55 [l
Calc. Depth 1.57 [m]
= Length 70.87 [m]
z Distance MG 6622  [m]
223 Course MG 315.03 [F]
g Time 103.18 [s]
£ GPS Position
ﬁ 11 Latitude 0° 49.883350"
Longitude -15% 33.927010°

Distance East [m]

F7-User Options Minus-Previous Ensemble Home-First Ensemble Z-Zoom
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Velocity Magnitude[m/s] (Ref: Btm

Tos @ ]

RSN

,.L

1
209
Length [m]

M Stick Ship Track
Stick Ship Track (Ref: Btm)

——Ghig Track Average

2.000 [mis]

Distance North [m]

z‘ B Composite Tabular

Ens. # 920 #Ens. 872

Lost Ens. 0 Bad Ens. 193

%Bad Bins 2% Delta Time 1.49

29-Jul-09 11:25:06.34
Pitch Rall Heading Temp
-0° -5° 32z 25°C

Discharge (Btm) Left to Right

Good Bins 12

Top @ 357347 [m¥s]

Measured Q 1241766 [m?¥s]

Bottorn Q 202.695  [m¥s]

Left Q 0.324  [m¥/s]

Right @ 2,951 [m¥s]

Total Q 1805.082  [m¥s]

Navigation (Btm)

Boat Speed 0.808  [m/s]

Boat Course 30117 [F]

Water Speed 0.812  [m/s]

Water Dir. 156.84 [F]

Calc. Depth 4.18 [m]

Length 1700.68 [m]

Distance MG 1610.56 [m]

Course MG 261.59 [F1

Time 1297.66 [s]

GPS Position
Latitude 0° 46.515080
Longitude -75° 33.354950

R
Distance East [m]

F3-Configuration Fé-Subsection F7-User Options Minus-Previous Ensemble Home-First Ensemble Z-Zoom

i+ Inicio < WinRiver Playback M... @Y perfiles.doc - Migos. ..

<= WinRiver Playback Mode [Default.wrw] (NAPD1_45001w.000>>NAPO1_45001w.001) NAPO1_45001r.000
File

Edit View Settings Playback Window Help

EEEH RBMH ) NS

M Velocity Magnitude Contour
Velocity Magnitude[m/s] {Ref: Btm)

Top @

Depth [m]

X 674 #Ens.
Lost Ens 0 Bad Ens. 30
%Bad Bins 1% Delta Time 1.49
29-Jul-09 13:24:25.21
Pitch Rall Heading Temp
1° -5° 49° 26°C
Discharge (Btm) Right to Left
Good Bins 6
Top @ 376.599  [m¥s]
Measured Q 1257.093 [m¥s]

Elnttom 0

AQF ANA

i/l

Depth [m] = 8.53, Veloaty Magnitude[m/s] (Ref: Btm) = Bad
TEM o AT [I7E]

|Lengﬂ1 [m] =44,
|

|
237
Length [m]

Stick Ship Track (Ref: Btm)

——Ship Trao Avarage

3
o

2,000 [mée]

Distance North [m]
]

282
Distance East [m]
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VinRiver Playback M...

Right @ 0.480  [m¥s]
Total Q 1831.948  [m¥s]
Navigation (Btm)
Boat Speed 1.197 [m/s]
Boat Course 46.54 [l
Water Speed 0.081 [m/s]
Water Dir. 123,74 [l
Calc. Depth 2.89 [m]
Length 673.35 [m]
Distance MG 641.67 [m]
Course MG 66.06 [F]
Time 432.09 [s]
GPS Position
Latitude 0° 44.252110°

Longitude

-75° 34.506810"
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Velocity Magnitude[m/s] (Ref: Btm)
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1500

0500 1000
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220
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M Stick Ship Track
Stick Ship Track (Ref: Btm)
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z‘ B Composite Tabular

Ens. # n #Ens. 330

Lost Ens. 0 Bad Ens. 30

%Bad Bins 0% Delta Time 1.49

29-Jul-09 13:51:54.54
Pitch Rall Heading Temp
-1° -6° 221° 26°C

Discharge (Btm) Left to Right

Good Bins 0

Top @ 197.564  [m¥/s]

Measured Q 1331415 [m¥s]

Bottorn Q 126.565  [m¥s]

Left Q 8.924  [m¥s]

Right @ 1,030 [m¥s]

Total Q 1663.438  [m¥s]

Navigation (Btm)

Boat Speed 0.547  [m/s]

Boat Course 249,98 [F]

Water Speed Bad  [m/s]

Water Dir. Bad [F]

Calc. Depth 1.12 [m]

Length 640.54 [m]

Distance MG 617.92 [m]

Course MG 238.80 [F1

Time 490.21 [s]

GPS Position
Latitude 0° 42.667370
Longitude -75° 36.798410°

-284

Distance East [m]

F3-Configuration Fé-Subsection F7-User Options Minus-Previous Ensemble Home-First Ensemble Z-Zoom
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<= WinRiver Playback Mode [Default.wrw] (NAPD1_55001w.000>>=NAPO1_55001w.001) NAPO1_55001r.000
File

Edit View Settings Playback Window Help
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M Velocity Magnitude Contour
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Stick Ship Track (Ref: Btm)
——Ship Track Avarsge
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Ens. # 1675  #Ens.

Lost Ens. 0 Bad Ens. 134

%Bad Bins 1% Delta Time 1.49

29-Jul-09 15:07:05.75
Pitch Rall Heading Temp
1° -5° 315° 26°C

Discharge (Btm) Right to Left

Good Bins 0

Top @ 515410 [m¥/s]

Measured Q 1039.988  [m¥s]

Bottom Q 254.332 [m¥s]

Left Q 3.535  [ms]

Right @ 0.506  [m¥s]

Total Q 1813.770 [m¥s]

Navigation (Btm)

Boat Speed Bad [m/s]

Boat Course Bad [l

Water Speed Bad [m/s]

Water Dir. Bad [l

Calc. Depth 212 [m]

Length 1487.98 [m]

Distance MG 1337.09 [m]

Course MG 58.18 [F]

Time 686.79 [s]

GPS Position
Latitude 0° 40.515900"
Longitude -75% 39.496990"
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Velocity Magnitude[m/s] (Ref: Btm)
—Top @ Q

1
150
Length [m]

M Stick Ship Track
Stick Ship Track (Ref: Btm)

——Ghig Track Average

2.000 [mis]

Distance North [m]

z‘ B Composite Tabular
Ens. # 178 #Ens. 175
Lost Ens. 0 Bad Ens. 46
%Bad Bins 1% Delta Time 1.49
29-Jul-09 15:36:41.44
Pitch Rall Heading Temp
0° -1° 315° 26°C
Discharge (Btm) Right to Left
Good Bins 8
Top @ 217.880  [m¥s]
Measured Q 491773 [m?¥s]
Bottorn Q 108.200  [m¥s]
Left Q 8.232  [m¥/s]
Right @ 11.208  [m¥s]
Total Q 837.292  [m¥s]
Navigation (Btm)
Boat Speed 0.542  [m/s]
Boat Course 12.98 [F]
Water Speed 1.205  [mfs]
Water Dir. 122.06 [F]
Calc. Depth 3.26 [m]
Length 300.82 [m]
Distance MG 286.83 [m]
Course MG 6.96 [F1
Time 299.25 [s]
GPS Position
Latitude 0° 38.347520°
Longitude -75° 43.818160

Distance East [m]

F3-Configuration Fé-Subsection F7-User Options Minus-Previous Ensemble Home-First Ensemble Z-Zoom
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= WinRiver Playback Mode [Default.wrw] (NAPD1_75000w.000>>=NAPO1_75000w.001) NAPO1_75000r.000
File

Edit View Settings Playback Window Help
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M Velocity Magnitude Contour

Velocity Magnitude[m/s] (Ref: Btm)
Battom ——Top @ Bottom @

0500 1000

150

Length [m]

Stick Ship Track (Ref: Btm)

——Shig Track Ayzrage

S
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2,000 [mée]

Distance North [m]

141
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Ens. # 1245  #Ens. 1237
Lost Ens. 0 Bad Ens. 445
%Bad Bins 1% Delta Time 1.49
29-Jul-09 16:44:08.28
Pitch Rall Heading Temp
-0° 1° 274° 26°C
Discharge (Btm) Left to Right
Good Bins 9
Top @ 245172 [m/s)
Measured Q 1498.079 [m¥s]
Bottom Q 153.987  [m¥s]
Left Q 2,820 [m¥s]
Right @ 2776 [mi/s]
Total Q 1902.834  [m¥s]
Navigation (Btm)
Boat Speed 1113 [m/fs]
Boat Course 244.39 [l
Water Speed 0.663  [m/s]
Water Dir. 124.86 [l
Calc. Depth 3.40 [m]
Length 2399.10 [m]
Distance MG 2337.62 [m]
Course MG 257.51 [F]
Time 1841.42 [s]
GPS Position
Latitude 0° 37.237340°
Longitude -15% 51.463200"
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2.000 [mis]

D

M Velocity Magnitude Contour | z‘ B Composite Tabular
Velocity Magnitude[m/s] (Ref: Btm Ens. # 465 £Ens. 456
E—— ¢ Lost Ens. 0  BadEns 190
= %Bad Bins 1%  DeltaTime 149
30-Jul-09 9:31:43.45
Pitch Rall Heading Temp
1° -3° 274° 24°C
Discharge (Btm) Left to Right
Good Bins 0
Top @ 515.883  [m¥s]
Measured Q 1252.799  [m¥/s]
Bottorn Q 262031 [m¥s]
| Left Q 0.621  [m¥s]
1z Right @ 6.473  [m¥s]
Length [m] Total Q 2037.807  [m¥s]
Navigation (Btm)
M Stick Ship Track Boat Spead Bad  [m/s]
Stick Ship Track (Ref: Btm) Boat Course Bad [
TS Fareas Water Speed Bad  [m/s]
Water Dir. Bad [F]
Calc. Depth Bad [m]
E 19 Length 1630.99 [m]
g Distance MG 1560.73  [m]
2 o Course MG 206.01 [F1
g Time 677.64 [s]
£ GPS Pasition
£ Latitude 0° 34.659910'
Longitude -75° 55.382020°
240

Distance East [m]

F3-Configuration Fé-Subsection F7-User Options Minus-Previous Ensemble Home-First Ensemble Z-Zoom
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<= \WinRiver Playback M...
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== WinRiver Playback Mode [Default.wrw] (NAPO1_100001w.000=>=NAPO1_100001w.001) NAPO1_100001r.000

File

2,000 [mée]

Edit View Settings Playback Window Help
EEEH RBMH ) NS
M Velocity Magnitude Contour
Velocity Magnitude[m/s] (Ref: Btm) Ens. # 1254 #Ens.
— A ——— Lost Ens. 0  BadEns. 206
= o %BadBins 3%  DeltaTime  1.49
30-Jul-09 11:51:26.98
Pitch Rall Heading Temp
0° -3° 25° 25°C
Discharge (Btm) Right to Left
Good Bins 0
Top @ 443603 [m¥s]
Measured Q 1226.619  [m¥s]
Bottom Q 241.709  [m¥s]
| Left Q 42,575 [m¥s]
250 Right @ 0.924  [m¥s]
Length [m] Total Q 1955.430 [m¥s]
Navigation (Btm)
Boat Speed Bad [m/s]
Stick Ship Track (Ref: Btm) Boat Course Bad [
T she T Aerees Water Speed Bad [m/s]
Water Dir. Bad [l
Calc. Depth Bad [m]
ESE Length 779.39 [m]
z Distance MG 73374 [m]
= Course MG 24.15 [F]
rh Time 53482 [s]
£ GPS Position
Zix Latitude 0° 30.995470°
Longitude -16° 2.555470°
150

Distance East [m]
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Velocity Magnitude[m/s] (Ref: Btm
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700
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File Edit View

Settings Playback Window Help

| Composite Tabular
Ens. # 474 #Ens. 465
Lost Ens. 0 Bad Ens. 246
%Bad Bins 3% Delta Time 1.49
30-Jul-09 13:34:54.54
Pitch Rall Heading Temp
2° -3° 48° 25°C
Discharge (Btm) Right to Left
Good Bins 0
Top @ 706.765  [m¥s]
Measured Q 1223.563  [m¥s]
Bottorn Q 340.363  [m¥s]
Left Q 1.035  [m¥s]
Right @ 0.154  [m¥s]
Total Q 2271.880  [m¥s]
Navigation (Btm)
Boat Speed 0.036  [m/s]
Boat Course 113.39 [F]
Water Speed Bad  [m/s]
Water Dir. Bad [F]
Calc. Depth 0.95 [m]
Length 1399.34 [m]
Distance MG 1308.40 [m]
Course MG 73.97 [F1
Time 691.23 [s]
GPS Position
Latitude 0° 26.531020"
Longitude -76° 4.559950'

EEEH RBMH ) NS

M Velocity Magnitude Contour
Velocity Magnitude[m/s] {Ref: Btm)

Bottom ——Taop @ Bottem Q@
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Length [m]

Stick Ship Track (Ref: Btm)
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Distance North [m]
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| = Composite Tabular |._||EH
Ens. # 253 #Ens. 93
Lost Ens 0 Bad Ens. 17
%Bad Bins 2% Delta Time 1.49
1-Aug-09 9:53:59.10
Pitch Rall Heading Temp
1° -3° 20° 26°C
Discharge (Btm) Right to Left
Good Bins 0
Top Q 26,454 [m¥s]
Measured Q 110.960  [m¥s]
Bottom Q 15.681  [m¥s]
Left Q 0.616  [m¥s]
Right @ 0.681  [m¥s]
Total Q 156.391  [m¥/s]
Navigation (Btm)
Boat Speed 0.069  [m/s]
Boat Course §2.79 [l
Water Speed Bad [m/s]
Water Dir. Bad [l
Calc. Depth 1.16 [m]
Length 104.97 [m]
Distance MG 96.52 [m]
Course MG 50.04 [F]
Time 137.08 [s]
GPS Position
Latitude 0° 26.544980
Longitude 7 0.413240°
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| z‘ B Composite Tabular
Velocity Magnitude[m/s] (Ref: Btm) Ens. # 259 £Ens. 203
- _L:’ = |an — Lost Ens. 0 BadEns. 19
%Bad Bins 3% Delta Time 1.49
1-Aug-09 10:53:13.55
Pitch Rall Heading Temp
1° -4° 278° 24°C
E Discharge (Btm) Right to Left
i 6. Good Bins 0
2 Top O 156.372  [m¥/s]
8.00) cefm/s] (Ref: Btm) = Bad| 426191 [mls)
Bottorn Q 76.636  [m¥s]
| Left Q 0.420  [m¥/s]
1ar Right @ 0.991  [m¥s]
Length [m] Total Q 660.616  [m¥s]
Navigation (Btm)
M Stick Ship Track Boat Speed 0.059  [m/s]
Stick Ship Track (Ref: Btm) Boat Course 351.81 [
Toshe TR feereas Water Speed Bad  [m/s]
Water Dir. Bad [F]
Calc. Depth 0.77 [m]
z E1D3 Length 274.33 [m]
8— £ Distance MG 262.28 [m]
a2 e Course MG 300.41 [
g Time 300.98 [s]
£ GPS Pasition
g 29| Latitude 0° 30.580370
Longitude -17° 0.767400'

<= \WinRiver Playback M...

File

Edit View Settings Playback Window Help
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EEEH RBMH ) NS
M Velocity Magnitude Contour

Velocity Magnitude[m/s] {Ref: Btm)

Bottem Top @
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M Stick Ship Track

108

Length [m]

Stick Ship Track (Ref: Btm)

——Ship Track

Aversge

2,000 [mée]
i
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Distance North [m]
[&

X 237 #Ens. 108
Lost Ens 0 Bad Ens. 2
2% Delta Time 1.69
1-Aug-09 11:36:34.69
Pitch Rall Heading Temp
1° 8° 219° 24°C
Discharge (Btm) Left to Right
Good Bins b
Top @ 68.527  [m/s]
Measured Q 665.781  [m¥s]
Bottom Q 55.650  [m¥s]
Left Q 2,025 [mis]
Right @ 2,522 [mis]
Total Q 794.504  [m¥/s]
Navigation (Btm)
Boat Speed 0.201 [m/s]
Boat Course 100.47 [l
Water Speed 0.548 [m/s]
Water Dir. 48.88 [l
Calc. Depth 2.23 [m]
Length 215.74 [m]
Distance MG 186.59 [m]
Course MG 134.43 [F]
Time 181.78 [s]
GPS Position
Latitude NO DATA
Longitude NO DATA

83

Distance East [m]
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z‘ B Composite Tabular
Velocity Magnitude[mi/s] (Ref: Btm 3 362

—Top & 2

#Ens. 148
Lost Ens. 0 Bad Ens. 32
%Bad Bins 1% Delta Time 1.06

0000 0500 1000 [ 2000

1-Aug-09 13:33:26.12
Pitch Rall Heading Temp
1° -4° 333° 22°C
Discharge (Btm) Right to Left
Good Bins 10
Top @ 79.501  [m¥s]
Measured Q 222,225 [m¥s]
Bottorn Q 39137 [m¥s]
) | ) | ) ‘ ) Left Q 3.585  [m¥s)
- Right @ 0.223  [m¥s]
Length [m] Total Q 344669 [m¥s]
T Navigation (Btm)
Boat Speed 0.525  [m/s]
Stick Ship Track (Ref: Btm) Boat Course 27.43 [
ToSne TR e Water Speed 0.625  [mis]
Water Dir. 108.91 [F]

|Shiu Track Distance East [m] = 64, Distance Marth [m] = 99, Average {Current Mag, Dir) = 0,890 [m/s], 135%
i Length 141.07 [m]

iE
8— £ Distance MG 119.23 [m]
a2 Course MG 32.99 [
g Time 196.77 [s]
£ GPS Pasition
2.0 A& Latitude 0° 20.550900°
Longitude -17° 0.370200°

148 52 20 17 205
Distance East [m]
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File Edit View Settings Playback Window Help
EEEH RBMH ) NS
M Velocity Magnitude Contour
Velocity Magnitude[m/s] (Ref: Btm) Ens. # 1719 #Ens. 1253
T Lost Ens. 0 BadEns. 464
b : %Bad Bins 3%  DeltaTime  1.06
1-Aug-09 16:22:48.01
Pitch Rall Heading Temp
2 8° 269° 25°C
Discharge (Btm) Left to Right
Good Bins 0
Top @ 243.832  [m/s)
Measured Q 745690  [m¥s]
Bottom Q 122.3711  [m¥s]
| Left Q 1.396  [m¥s]
. Right @ 0.839  [m¥s]
Length [m] Total Q 114,129 [m¥s]
—_———— Navigation (Btm)
M Stick Ship Track Boat Speed 0.633 [m/s]
Stick Ship Track (Ref: Btm) Boat Course 237.45 [
T Sme T Aierees Water Speed Bad [m/s]
Water Dir. Bad [l
Calc. Depth 0.99 [m]
5 E Length 1330.82 [m]
g £ Distance MG 1283.40 [m]
2 Course MG 239.33 [
g Time 1335.24 [s]
£ GPS Position
ﬁ = Latitude 0° 28.465100"
Longitude -16° 57.850800"
)
Distance East [m]
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Ens # 856 #Ens. 848
Lost Ens. 0 Bad Ens. 315
%Bad Bins 9% Delta Time 1.07
1-Aug-09 17:05:19.80
Fitch Roll Heading Temp
1° -5° 308° 25°C
Discharge {Btm) Right to Left
Good Bins 5
Top @ 198.950  [m¥/s]
Measured Q 757.703  [m¥s]
Bottom Q 121.050  [m%s]
Left Q@ 3.610  [m¥s]
Right @ 0.783  [m¥/s]
Total Q 1082.096  [m%s]
Navigation (Btm)
Boat Speed 0.681 [m/s]
Boat Course 15.63 [l
Water Speed 0.616 [m/s]
Water Dir. 60.94 [l
Calc. Depth 2.28 [m]
Length 1170.67 [m]
Distance MG 1111.13 [m]
Course MG 341.58 [l
Time 903.27 [s]
GPS Position
Latitude 0° 27.311200"
Longitude 167 52.285600'
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