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In the design of engineering structures such as overflows, sewers, flood

Accepted: control plans, and water resources management, there is a need to obtain the
27 December 2023 maximum flood flow. Despite the statistical deficiencies and the absence of

) hydrometric stations in most of the small areas, choosing the appropriate
Published: methods according to the specific conditions of each area becomes very
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important. The present research examines several experimental methods of
flood flow estimation. Among the methods used in this research, we can

Keywords: mention Fuller, Krieger, Deacon, and other methods based on the domain
Flood Analysis, level. The results of the research show that the SCS method can significantly
Return Period, improve the accuracy and estimation of flood discharge by taking into
SCS Method, account the temporal and spatial characteristics.

Hydrometry.

Materials and methods

To carry out hydrological studies in the basin, the hydrometric stations of
Bagh Abbasi and Sanobar in Razavi Khorasan have been used. To estimate
floods, methods such as Deacon's method, regional analysis method,
Krieger's relation, and Fuller's relation were used.
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Results and Discussion

In Deacon's method, after completing the statistics of the selected stations, the
instantaneous maximum flow values of each station in the statistical period were
obtained. Then this statistic was obtained with different return periods by HyFA
software and by choosing the appropriate distribution that has the lowest standard
error. In the regional analysis method, the results of different return periods were
obtained by HyFA software and by choosing the appropriate distribution that has
the lowest standard error. Dalrymple confidence limits with a return period of 10
years were obtained for different values of n. After implementing the lower (TL)
and upper (TU) limits of the return period against the number of data (n) in the
semi-logarithmic curve, the points related to the hydrometric stations in the test
areas are plotted on the said curve. Any station whose position is outside the
confidence limits is rejected in this test and is removed from the homogeneous
area. To implement the points related to the hydrometric stations, the ratio of the
10-year instantaneous maximum discharge (Q10) to the annual average (Q2.33),
Q10/Q2.33 of each station was calculated and their average was obtained for the
tested area. It should be noted that in Gumbel's distribution, the long-term average
of the annual maximum instantaneous discharge corresponds to the flood discharge
with a return period of 2.33 years. Therefore, in these calculations, the flood
discharge with a return period of 2.33 years (Q2.33) is considered the average
annual flood discharge. The average Q10/Q2.33 ratio obtained for the region in the
previous step was multiplied by the Q2.33 of each station to obtain the corrected
Q10 values for each station (Q10*). Then, using the relationship between the return
period and discharge (QT, T) for each station, the modified return period of 10
years (T10*) was calculated. The statistical effective period of each station (NE)
was determined as the number of data (instantaneous maximum discharge)
recorded annually plus half of the additional data of each station. Krieger and
Fuller's methods were also investigated for flood calculation. According to the
flood discharge which was estimated by different methods and presented in the
above table, a visit was made to the area, soil texture, vegetation cover, and
physical and topographic condition of the studied basin, the results of the regional
analysis method are more reliable than the other presented methods. Therefore,
these values are suggested as the flood of the basin.

Conclusion

The conclusion of this article shows that the use of the SC method for flood
hydrograph analysis and basin flood discharge estimation is considered an effective
and powerful tool due to its high accuracy and generalizability to different
hydrological conditions. The flood hydrographs obtained by the SC method have
not only been able to accurately and harmoniously react to various hydrological
phenomena such as precipitation and water supply but also benefit from the ability
of this method to recognize the patterns and temporal changes of floods. As
another result, the estimation of the flood discharge of the basin based on the
Sabobar and Bagh Abbasi stations is also justified and reliable. The result of this
research shows that the SC method can provide a more accurate estimate of flood
discharge compared to regional analysis and Krieger and Fuller methods.
Examining these differences shows the important influence of the modeling
method and the hydrological characteristics of the environment on the accuracy of
the results. On the other hand, observing significant differences in the estimated
flood discharge of the basin between different methods of regional analysis has
also been significant. While the regional analysis method may lead to more
differences in the flood discharge due to the inaccuracy in understanding the
irrigation and spatial characteristics, the SC method, by taking into account the
temporal and spatial characteristics, significantly improves the accuracy and ability
to estimate the discharge. Therefore, the results of this research have not only
improved the understanding of the flood behavior in the studied basins but also
informed us of the importance of the fact that the use of the SC method can provide
us with the analysis of the flood hydrograph and the accurate estimation of the
flood discharge of the basins.
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Table 2. Flood Estimation of The Studied Basin Using Deacon's Method
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Table 3. Dalrymple Confidence Limits for Homogeneity Test
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Table 4. Calculation Results of ne and T10" for Selected Stations
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Table 5. The Ratio of Discharge with Different Return Periods to Discharge with Return Period T=2.33 in
the Studied Stations

i 3k 090 <o luo oy !
Return period Area  Station
Voooo Voo B Yoo Voo O Yo Y. \- o Y
&k
Y-¥/f YAIY OFIY Yo/A Y¥/0 \#IY \R¥AS AY Ay Y/# </A YvYy
ke
Y'Y/ VIO VYIY \R¥i4 MY ZIv v A7A1 Y VA </A \id g0
20.0
y = 3.9568x0-3201
R?=0.6482

3 25.0 - °

= °

\5’]; 20.0 - e

£ °

> 150 - ®

"}\

o\. 10.0 -

in

& ®

5.0 . . . .
50 70 20 110 130 150

(C‘JJ"P\}‘J"—S) S=ls

YITY ClS3b 0,90 b Mow (29 9 Lol ] Coluw o (S alaly ¥ o
Fig 3. The Correlation between the Area of the Stations and the Flood Discharge with the Return Period

Of 2.33
4S5 05,5 o0 Ao adg> (gl At slaciSil o0 L, Q233 e alal, ol ) adg> colas oyols 3L >

Cewloals &I Jgaz o ol s Q23 e 53,5 0y b LLQ) -p—),)ji‘sﬁ Cosddy QT &

L OOl (0 8 dl> o 0 o0l acilors ails yyolas o



(CMS) gladbio Judowi (fig,4 adg> ilitio GLCUS L 0)90 b O (20 F Jgua
Table 6. Flood Discharge with Different Return Periods of The Basin by Regional Analysis Method (cms)
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Table 7. The Results of Calculating The Flood Discharge of The Basin Using The Krieger Method (cms)

(JLw) ciS3k 099
Return period (years)

[ Yooo Do (I O YO \-. I Y

O (29

FOF/F  YVO/E YRS YYFID YYAN Yee/s VFAY O VsV ¥4 S ol
Flood discharge of
Timnak station (m?s)

C ,lado
C value

AR VAL ZIA o/t fIv YA Y/4 Y/ \

Wbg> O (29
Basin flood discharge (m3/s)

4/4 av/s Mg YYIY #YIY oYY Ya/f YAIY \YIY

Hgd aail,
0,90 La 4..59> ‘_g‘).g ‘) C;‘d.E.?J g_i:.; <0 ﬁoLEdo A Jﬁ"\?
REX P R R (¥
A9 g 3l ooliiwl b adge glalind Sy (20 polie A Jgux
Table 8. Instantaneous Peak Discharge Values of the Basin Using Fuller's Method
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Table 9. Summary of the Results of Estimating the Flood Discharge of the Study Basin with Different

Methods (cms)
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Table 10. Final Estimate of Floods in the Studied Basin (cms)
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Fig 4. Flood Hydrograph Dimensions with Different Return Periods
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