Hydrology

Anees Kadhum AL - Saadi
Lecture 11

M.Sc. Water Resources

Extension of Rating Curve:
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B The essence of the rating curve is that when the curve is
established for a particular stream, subsequent determinations of

discharges are merely obtained by dipping a measuring stick to
measure the stage.

B Discharge is then read from the rating curve.

B The rating curve should be checked from time to time for accurate
measurements.

Rating Curve Graph

Stage
Rating Curve

Discharge

Rating Curve Types :
1. Simple Rating Curve :
a . on arithmetic Paper : Parabolic curve as :
Q=a(y-yo)**C
b. On logarithmic paper : straight line as :
logQ=loga+clog(y-yo)
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Extension of rating curve :

used Logarithmic method to get Qp

STAGE-DISCHARGE RELATIONS

B Simultaneous measurements of stage and discharge provide a

calibration graph known as stage-discharge relations or rating
curve.

B Stage: Height of stream level measured from an arbitrary datum.

B Depth: Measured from the bottom of the channel.

B The datum can also be the mean sea level. A plot of stage Vs

discharge is made to obtain a rating curve.

1.By Fitting an Equation:
Q=K(h-hy)*
Where:

Q=discharge,(m*/sec.);

h=stage,(m);

ho,=height between zero on the gage and the elevation of zero
flow, (M)l e 8 giall ¢ all (e 23a o Lund o Lgiash (alas Ll
iniall (i gl o jall e Lead 2n3K=constants,(dimensionless).
X= slope of the rating curve

2.By Steven Method:

Q=ACVSR
Where:
CW'S = constant
R=D
= mean depth
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A\D (function of Stage) Discharge

3.Slope - Area Method: Elevation marks are made during time of flat

upstream and downstream of the measuring site.

Q=1/nAR?*s"*  (Manning Equation)

Example: At a certain gauge station in an open channel. The
discharges have been measured using the current meter. The values of the
water level also recorded. The data are given in the following Table.

1. Draw the rating curve;

2. Predict the relation between the stage and the discharge.

3
University of Babylon College of Engineering Department of Environment




Hydrology Anees Kadhum AL - Saadi
Lecture 11 M.Sc. Water Resources

Solution:

Water Level Discharge Log
(m) (m3/sec.) (h+0.9)
0.00 9.8 -0.05
0.49 15.9 . 0.14
0.78 23.1 0.23
0.88 29.8 0.25
1.03 31.8 . 0.29
1.2 40.2 : 0.32
1.28 46.2 0.34
1.34 49.8 : 0.35
1.36 94.5 0.35
151 61.0 0.38
1.55 71.0 0.39
1.76 82.5 0.42
1.86 93.2 0.44
1.92 105.1 0.45
2.10 113.4 0.48
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Q=K(h+0.9)*
o LS il () oS 50 Alaladl) 8kl (Log)) 280 K&X ol sill o (el
Log Q=Log K + X Log (h+0.9)

02 03
Log(h+0.9)

Log k = 0.825 k =6.683
X=tan ©

=0.52/0.2

=26

Q = 6.683(h+0.9)**
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