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What is Hydrography

oceans, seas, coastal areas, lakes an( s well as with the prediction of thei or the primary
purpose of safety of navigation and in support of all other marine activities, including ecomomt development, security and
Defence, scientific research, and environmental protection.

Hydrography is the branch of applied sciﬁ nces which deals with the measurement and de

WHY IS HYDROGRAPHY IMPORTANT?

In addition to supporting safe and efficient navigation of ships, hydrography underpins almost every other activity associated
with the sea, including:

« resource exploitation (e.g.: fishing, minerals)
» environmental protection and management
« maritime boundary delimitation

« national marine spatial data infrastructures

« recreational boating

» maritime defence and security

« tsunami flood and inundation modelling

» coastal zone management

« tourism

* marine science



time for bubble to rise distance d
is the same as

time for bubble to travel length |
downstream, so

Time = d/vz = l/vx

Rearranging this... i

A conventional
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Flood gaugmgs up to 9450 cumecs :

Qld used current-meters for almost all gaugings up till early-2000s
— still commonly used for low-flow gaugings
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' ;’.‘ Gauging 9450 cumecs with a
Rcurrent meter & 45 kg weight
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Qld flood gaugings often from cableways from late-1960s to early-1990s
- boats before & after that
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Current-meter large-flood Q tends to be too high? &%

Bull sharks, crocodiles



=% Alt Text

R How would you describe this object and its
SeRS context to someone whao is blind?

(1-2 sentences recommended)

A person riding a elephant in the water

Description automatically generated

Alt Text

How would you describe this object and its
context to someone who is blind?

(1-2 sentences recommended)

A red fire hydrant covered in snow

Description automatically generated
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Flow Hydrograph Stage Hydrograph Rating Curve

Time Discharge Stage Time Discharge Stage Time Discharge Stage
(Hours)  (m®/s) (m AHD) (Hours)  (m?®/s) (m AHD) (Hours) | (m?®/s) (m AHD)
1.00 el 311.96 1.00 1.21 311.96 1.00 1.21 311.96
1.10 1.43 311.98 110 1.43 311.96 1.10 1.43 311.98
1.20 1.86 312.04 1.20 1.86 312.04 1.20 1.86 312.04
1.30 2.60 312.12 1.30 2.60 31212 1.30 2.60 312 .42
1.40 355 312.25 1.40 3.55 312.25 1.40 3.55 312.25
1.50 4.50 312.34 1.50 4.50 312.34 1.50 4.50 312.34
1.60 5.62 312.46 1.60 5.62 312.46 1.60 5.62 312.46
1.70 6.47 312.54 1.70 6.47 312.54 1.70 6.47 312.54
1.80 6.66 312:55 1.80 6.66 312.55 1.80 6.66 312.55
1.90 6.87 312.57 1.90 6.87 312.57 1.90 6.87 312,517
2.00 7.03 312.58 2.00 7.03 312.58 2.00 7.03 312.58
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Where:

Q = Flow Rate, (cfs)

= Manning's Roughness Coefficient (unitless)
= Flow Area, (sf)

n
A
R = Hydraulic Radius, (ft)
S

= Slope of Energy Gradient, (ft/ft)

5. Floodplain

__--===R (hydraulic radius)

I — E— - e L — =

Transitions«; - Vedium E'n/(

Calculate Q = Zq of separate partial cross-sections

| 5 Medium/a — for Main Channel and L. & R. Flnndplai_n (or Slope)
1. ij' le)
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& — C & tonyladson.wordpress.com/2016/09/19/rating-curve-resources/

i Apps G Gmail @B YouTube @ Maps = eHostlogin @ Bing & Google @ Yahoo @ Apple
f USGS

| tonyladson

s How streamflow is measured

Hydrology. Natural Resources and R

w a

@ Home -- Spatial Ref.. @ Home | ARR Data

* Buchanan, T.). and Somers, W. P. (1969) Discharge measurements at gaging stations. U.

5. Geological Survey Techniques of Water-Resources Investigations Book 3, Chapter A8,

HOME ABOUT ARR2016/2019 pp. 65. (link)

PUBLICATIONS RORB

John Fenton's papers

* Generating stream rating curves from data

The NZ Hydrological Society Ratings Workshop 2016

s Australian Rating Curves - Ray Maynard

Stu Hamilton's blog at Aquatic Informatics

* Rating curves: Part 1 - correction for surface slope
* Rating curves: Part 2 - representation and approximation

* Rating curves, blind men, an Elephant and the Goldilocks Principle

Rating curve resources * Rating curves workshop - International best practices explored in New Zealand
1 Reply Stu Hamilton's Whitepaper: 5 Best Practices for Building Better Stage-Discharge Rating Curves.
RECENT POSTS

Hydrologists are often interested in the highest flows and that means we are using the upper
limits of rating tables where uncertainty is large.

Below are some links that explain how rating curves are developed and potential issues with
current practice.

Rating Curves: National Environmental Monitoring Standards (New Zealand)

Fenton, J. D. and Keller, R. J. (2001) The calculation of streamflow from measurements of stage.

Cooperative Research Centre for Catchment Hydrology. Technical report 01/6. (link)

Errors in variables regression

On prebust depths and ratios

Sampling distribution of the 1%

ARR2019 - Areal Reduction Fac

« -5 - @ surfacewater.biz/ratingtheory/

I Apps 5 Gmail OB YouTube %9 Maps eHost Login@ @ Bing & Google @ Yahoo

A
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Home » Rating Curves Par 1

Rating Curves Part 1

Introduction

This article focusses on rating curves in 1D and 2D HEC-RAS models. We'll start by extracting
stage-discharge rating curves from HEC-RAS and then focus on refining the data that feeds into
the rating curve. In the end, we're looking for a graphical or tabular representation of the
relationship between water surface elevation and discharge rate as shown here:

Rating Curve
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You may run across some rating curves that have the axes reversed, but | prefer to keep stage on
the vertical axis since | find it simpler to picture the water surface rising and falling at a gauge like



Journal of Hydrology 564 (2018) 748-757

| CATCHAMINT BABROIRGY Contents lists available at ScienceDirect

Journal of Hydrology

THE CALOULATION OF STREANMFLOW FROM
MEASUREMENTS OF STAOE

journal homepage: www.elsevier.com/locate/jhydrol

Research papers

On the generation of stream rating curves )
Gt bap
John D. Fenton S

Institute of Hydraulic and Water Resources Engineering, Vienna University of Technology, Karlsplatz 13/222, 1040 Vienna, Austria

ARTICLEINFO ABSTRACT

This manuscript was handled by Marco Borga,
Editor-in-Chief, with the assistance of Yasuto
Tachikawa, Associate Editor

Traditional methods for the calculation of rating curves from measurements of water level and discharge are
criticised as being limited and complicated to implement, such that manual methods are still often used. Two
methods for automatic computation are developed using least-squares approximation, one based on polynomials
Keywords: and the other on piecewise-continuous splines. Computational problems are investigated and procedures re-
Discharge measurement commended to overcome them. Both methods are found to work well and once the parameters for a gauging
station have been determined, rating data can be processed automatically. For some streams, ephemeral changes
of resistance may be important, evidenced by scattered or loopy data. For such cases, the approximation methods
can be used to generate a rating envelope as well, allowing the routine calculation also of maximum and
minimum expected flows. Criticism is made of current shift curve practices. Finally, the approximation methods
allow the specification of weights for the data points, enabling the filtering of data, especially decreasing the
importance of points with age and allowing the computation of a rating curve for any time in the past or present.

Streamgauging

Rating curves

Rivers

Velocity measurements

1. Introduction

A rating curve is a relationship between the discharge Q of a stream
and h, the stage or surface elevation, so that when routine measure-
ments of stage at a gauging station are made, the flow can be estimated.
The curve is calculated from a number of (h, Q) rating data points from
that station, using relatively infrequent measurements of the velocity
distribution, cross-section, and stage of the stream.

relationship @ (k) over the whole range of data, in general it is not. It is
an over-simplification of the real hydraulics at many gauging stations.
Such a formula is valid for an infinitely-wide weir in infinitely-deep
water or for uniform flow in an infinitely-wide rectangular channel.
There is no reason for a real rating curve to follow such a function
closely. Insufficient knowledge of hydraulics has led to a too-great be-
lief in the power function, on one hand by practitioners, and on the
other by theoreticians in related disciplines. This has led to complicated



