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INTRODUCTION

Knowledge of the magnitude of low flow events is required
In order to drought management.

The 7-day, 10-year low flow (Q; ) Is @ commonly used
low flow statistic. The (Q; ) Is the average annual 7-day
minimum flow that is expected to be average every 10

years.



..INTRODUCTION

In this study frequency of the 7-day annual low flow
W 1s  specified and  developed regional regression
equations to estimate the low-flow frequency at

ungaged sites.




..MATERIAL & METHODS

e Low flow models

- Regression method

- Low flow index

- Regionalizing the frequency formula
parameters



..MATERIAL & METHODS

- Regression method
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..MATERIAL & METHODS

Select the best regression model
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..MATERIAL & METHODS
- Low flow index method

Q, =X, X2%,...]
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..MATERIAL & METHODS

- Regionalizing the frequency formula parameters method
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..MATERIAL & METHODS
-Hybrid method

1)The study area divide into some homogeneity classes

2)The parameters of Hybrid equation have been
calculated:

Q, = kX XJ'...

Q; Is discharge with T-year return period, X; and X,
are independent hydrologic parameters and k is the
constant component and | and m,... are the coefficients
of the regression model.



..MATERIAL & METHODS

...Hybrid method




Study

Official name
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RESULTS AND DISCUSSION

 Low flow models
-Multivariate regression

1) 7-day low flows with different return periods
(5, 10, 20, 25, 50 and 100 years) used

2) The most Important physiographic
characteristics that are effective on the low flow
estimates have been selected.



..RES

JLTS AND DISCUSSION

3) Estimated

regression models are as follows:

Q _ 10-0.44 BR-5.01x10* E+1.38x10™ A+0.54
;=

Q, =10"

Q _ 10-0.48 BR-5.94x10 E+1.411x10™ A+0.39
20

Q,. =2.54x10* A+0.12S-1.77

Q., =2.21x10™ A+0.115-1.59
Q,,, =1.95x10" A+0.10S-1.44

6BR-5.44x10 E+1.41x10™* A+0.45




..RESULTS AND DISCUSSION

- Low flow Index method
1) Q _ 10-0.418R-3.65x10'1 E+1.38x10™ A+0.63

REE S e
|
;
CHEE

3) calculate Q+ for a
specific basin 1 RPN I .

20

2) regional frequency SR

curve )

Fegional IWean for
=

o

=




..RESULTS AND DISCUSSION

- Regionalizing the frequency formula parameters method

1) The relation between average and standard
deviation of 7-day low flows and characteristics of the

basin are:

—_ 1.44x10™ A-2.68L.0gBR-2.8x10™ E+0.
Mean(Q) =10~ 8LogBR-2.8x10™ E+0.59
-3 ) ] P
Std(Q) = 1,08-15%10” MsL-0.26 LogE-0.20BR+4.62x10

2) Put Mean(Q) and Sta(Q) In cumulative
function of 2 parameters gamma distribution for
calculating 7-day low flow values with different return

periods in a specific basin.



..RESULTS AND DISCUSSION
- Hybrid method

The regional models for estimating low flows by this
method are:

Q. = 4.87A°
Qlo — 1410 A-O.O3s-0.81

on — 235 A-0.0ls-0.27
Q25 — 177 A-0.0ls-O.ZO
Q5O — 103 A-O.OOs-O.OG

Qloo — 078 A-O.OOs-O.OZ




..RESULTS AND DISCUSSION
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» For all of return periods, the multivariate regression and low
flow index methods have more accuracy in comparison with
regionalizing the frequency formula parameters and Hybrid
methods.



CONCLUSIONS

» Multivariate regression and low flow index methods are
more suitable than Hybrid model.

» Using climatic data (for example Precipitation,
Temperature and ..., that are important in low flows) instead
of physiographic data (Area and Slope) in Hybrid method,
maybe have more accuracy for applying this model (it can
consider in future researches)
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