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Introduction

1. The measurement of stramflow consists of: river stage, flow velocity, water discharge, the stage-discharge relationship

Ⅰ River stage

1. Manual

(1) Investigator: to measure river stage

(2) Often miss data at higher stages

2. Automatic: continuous monitoring

(1) Mechanical: (fig. B.1-2)

(2) Electrical: digital record, data-logger

(3) Tipping-bucket: (fig. A.2b)

Ⅱ Flow velocity

1. Velocity variation

(1) Less than 1 m depth: 0.6d (fig. B.3)

(2) 1 to 3 m: average reading at 0.8d and 0.2d

2. Site selection

(1) Straight reach > 20 m

(2) Uniform channel in terms of width, bank materials, vegetation, profile

(3) Stable with respect to bank erosion and cross-section profile

(4) Free from back flow caused by downstream tributaries or the damming effect

(5) Far below the mixing effect of upper tributaries.

3. Methods

(1) Floats: timing the travel of a float over a known distance

(2) Velocity head: energy level on cross-section of stream (fig. B.4) (equation B.1-3)

(3) Current meters: (fig. B.5)

(4) Others:

a. Tracers: trace-velocity and trace-dilution

b. Hot-wire anemometers: 

c. Electromagnetic method: (fig. B.6)

d. Acoustic flowmeters: sound pulses traveling (fig. B.7)

e. Acoustic Doppler current profiler: monitoring horizontal and vertical water velocities

Ⅲ Discharge

1. Volumetric and gravimetric methods

(1) Collected in a container over a given time period

(2) Most accurate methods for measurements of small flows

2. Velocity-area method: (fig. B.8) (equation B.14)

3. Slope-area method: Manning equation

Ⅳ Stage-discharge relation

1. Channel hydraulic geometry: width, depth, and velocity: Table B.2, equation B.20

2. The rating equation: (fig. B.9)

3. Precalibrated devices: 

(1) Weirs: 

a. Features: a dam built across an open channel

b. Types of weirs: (fig. B.10)

c. Flow rates: equation B.26-29

(2) Flumes:

a. Parshall flumes: (fig. B.11)

b. Hs, H, and HL flumes: (fig. B.12)

(3) Orifices: (fig. B.13)

