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4-Probability Maximum Flood (PMF)
5- Probability Maximum Precipitation (PMP)
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1- Geostatistical Analyst
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Figure 1. Case study situation in Iran and the province
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Table 1. 24 hour Probability Maximum Precipitation of stations

(o) el YY Joiee ol S 10> o) el 7Y “(fub A e
-~ Ny Station
24 hour Probability Maximum 24 hour mean Maximum )
Precipitation (mm) Precipitation (mm)
Baba Mohammad castle
220.8 335 ez L skl (1)
216.4 44 .4 kSl Eskandari(2)
328.6 323 Sey eduly A Zayandehrood dam(3)
262.8 42.8 g Bouien(4)
220.6 41.0 sUT e Mirabad(5)
174.2 425 ] Agcheh(6)
261.1 31.5 Sl Eshen(7)
371.9 48.1 NURCAPE Dolatabad(8)
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Table 24 .2 PMP in sub basins

(e ko) Jorme L SIA> i w5
Probability Maximum Precipitation (mm)  basin Sub
2514 1
230.4 2
229.5 3
240.6 atars
Basin
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Table .3 Difference percent of the characteristics of estimated and observed flood in calibration stage for event15/1/1385

Jbe LS oo M| o s S| Solwans Sloalie Saboly '@,U
Model efﬁcwncy %Difference  Difference = Estimated  Observed Parameter Date
coefficient
0781 29.3 2 8.7 6.7 (s/m3) ¢3! o> discharge Peak YWAQ/+V/NO
4 discharge peak difference Time 15/1/1385

(hr) 5 o> o3 D
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Table .4 Difference percent of the characteristics of estimated and observed flood in calibration stage for event29/12/1384
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Model efﬁcwncy %Difference Difference  Estimated  Observed Parameter Date
coefficient
2685 874 4129 3255 (1000m°) 2~ Volume
3 i 1384/12/29
0.659 46 1.4 4.5 3.1 (s/m?) 3! adischarge Peak
3 discharge peak difference Time 29/12/1384

(hr) 75 o o3 D
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Table .5 Evaluation of the calibrated model using two observed events 25/12/1376 and21/1/1372

M| s s S| olw s &l odalie Sell Fb
%Difference  Difference  Estimated  Observed Parameter Date
18.75 58.5 253.5 312 1000m? Vol
(1000m’) (r-Volume 1376/12/25
5.7 0.2 3.3 3.5 (s/m*) 5! »discharge Peak
22.2 84.5 295.5 380 (1000m®) V»Volume
1372/1/21
6.7 0.25 3.45 3.7 (s/m®) £l adischarge Peak
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Table .6 Volume of flood Eskandari watershed ( Mm?)

PMF

At b Wltees b L0 b Wl L o
PMF flood year 10000  flood year 1000  flood year 500  flood year 100 basin Sub
69.06 33.46 20.06 16.85 10.67 1
85.46 32.39 20.76 17.78 11.73 2
26.41 10.67 7.13 6.19 4.24 3
178.07 67.80 40.01 34.21 22.09 a5 s>~ |SBasin
(456 5 caSe o) (5,8l piul 0350 o gl (23 -V Jskx
Table .7 Flood peak of Eskandari watershed (m**)
PMF SlVeees L Ve L S0 R v b 5
PMF flood year 10000 flood year 1000  flood year 500 flood year 100 basin Sub
1580.7 704.8 399.9 328.3 1924 1
1764.9 588.7 351.9 296.1 198.4 2
872.1 297.7 175.6 146.5 87.2 3
3079.5 1098 625.9 531.6 343.7 «s 4~ JsBasin
Jome e ST 5l (23 5 oo alone Jaily; A Jgir
Table .8 PMF peak and volume relations
T2 5 dlme dlail e damsloes alail iS5k o0
PMF PMF
relation calculate discharge peak PMF  relation calculate volume PMF period Return
8.96Q,00 = Quuir 8.06V_ 0= Viue 100
5.79Q 500 = Qo 52V 0= Vour 500
4.92Q 1000 = Qoir 4.45V 000 = Vour 1000
2.80Q1,0000 = Qomr 2,63V 0000 = Vowr 10000
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Abstract (Technical Note)

Determination of the Return Period for Probability Maximum Flood Using HEC-HMS
Model and Statistical Methods in the Eskandari Watershed

M. Khademi', S. Soltani-Gerdefaramarzi? and M. Ghasemi?
Received:2016/09/10  Accepted : 2017/05/20

In this study, Probable Maximum Precipitation (PMP) and the corresponding return period were estimated.
Then HEC-HMS model was calibrated to estimate the characteristics of the PMF in the Eskandari watershed,
branch of Zayandehroud River. Firstly, using Hirschfield method and statistical distribution, maximum
24-hour rainfall amounts in different return periods were determined as well as PMP. Then, the next step
by using two events with the best model efficiency coefficient, HEC-HMS model calibrated and then the
model evaluated by two various other events and was obtained acceptable results. Also, the estimation of
PMF characteristics showed that precipitation of 240.6 mm and 596374 year return period can generate

flood peak of 3079.5 m*/s and volume of 178.1 Mm?®.

Keywords: Runoff, Curve number, PMF, Eskandari watershed, Return period
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