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Extended abstract

Introduction

Today, the estimation of the rainfall resulting from rainfall, especially in small basins with no statistics, is one
of the main activities among hydrologists, and the estimation of the volume of runoff resulting from rainfall
and the application of surface water collection and containment methods, both in terms of water supply And it
is very important in terms of flood prevention. In this research, by using the simulation of the conversion of
rainfall to floods in a long statistical period of about 20 years between January 23, 2000 and September 23,
2021 in the Astana-Kochsafhan catchment area with HEC-HMS software, one of the main objectives of the
selection effect The type of flow conversion hydrographs was checked on the amount of calculation error of
the closed boundary flood. The main goal of this research was to investigate the importance of the
dimensionless Muskingum coefficients in developing a flood distribution model in a computer simulator.

Materials and methods

For do this research, two types of models were used in extracting the flow hydrograph. The first model
continued by using the integration of the general set of sub-basins until the stage where only 5 general sub-
basins or 4 sub-basins in the upstream of the catchment area leading to the outlet of the range continued. The
process of removing the sub-basins was done by combining the area and other physiographic parameters in
the geographic information system environment and using the HEC_GeoHMS extension.

Results and discussion

In addition to the principle of trending, by analyzing the results, it was found that each of the surface current
conversion methods under known and more widely used titles have limitations, weaknesses and strengths that
can be The title of local regressions was also considered for this transformation, the SCS method as the most
well-known method, due to its lower limitation in models with local conventional scale in the limits of third-
order watersheds, showed that the error of the obtained data It has been less than other cases. This amount of
error was predictable in itself. Clark's method, which has a more structured approach, like Schneider's
calculation method, calculates the error in its general form, as well as in the maximum values, moment of
occurrence, volume, etc. slow In particular, Schneider's method is designed for large domains in its default. In
this study, unlike the SCS method, in which the Nash function error number is 0.540 and the RMSE is 0.7, as
well as the deviation percentage is 28.01, for the Clark method, the Nash function is 533. 0 and RMSE is 0.7
and the deviation percentage is 29.71. This calculation also confirms from the point of view of error
measurement that one of the best criteria for observing the difference cannot be RMSE. In the model The
detailed analysis of the trending effect, the error of 0.537 in the Nash function is very close to the figure
calculated in the similar case (initial aggregated model). However, only this error measurement should not
lead to the opinion that the creation of more detailed models cannot improve or destroy the structure of its
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numerical code. Because although the differences in measurement errors can be ignored in a certain way, the
total amount of flow in the aggregated model was equal to 19672395 cubic meters. While the same parameter
in the partial model has a difference of 277655 cubic meters.

Conclusion

In general, separation of basic discharge with advanced methods such as WHAT cannot necessarily help to
increase the correlation between observational data in a continuous model. On the other hand, calculating the
discharges that leave the hydrographic network under the heading of deviation from the hydrographic network
in the process of flood flows is the basic condition for reducing the model error, regardless of the type of
hydrograph selected in the model.
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Fig 5. Comparison of computational and observational hydrographs (initial implementation stage) (a) and daily observational hydrograph of the
study area (long-term) (b)
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Table 1. Flow balance values in different parts of the watershed

Watershed Rainfall balance (cm/s)

2001 2010 2018
620 250 70 25
360 255 27 25
740 253 23 20
850 190 20 18
960 300 30 26
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Fig 7. Comparison of observed and calculated hydrographs of the study area in the 14-year calibration period
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Table 2. Optimized coefficients in the model calibration stage

Element Parameter Unit Initial value Calibration value
Reach-1 Muskingum - K HR 0.864 1.085
Reach-1 Muskingum - x 0.389 0.498

R290 Muskingum - K HR 5.446 5.693
R290 Muskingum - x 0.485 0.413
R200 Muskingum - K HR 0.895 0.775
R200 Muskingum - x 0.440 0.266
R180 Muskingum - K HR 1.440 1.097
R180 Muskingum - x 0.456 0.127
R150 Muskingum - K HR 1.456 1.024
R150 Muskingum - x 0.466 0.049
R130 Muskingum - K HR 4.857 2.324
R130 Muskingum - x 0.488 0.004
R70 Muskingum - K HR 13.757 5714
R70 Muskingum - x 0.495 0.035
R10 Muskingum - K HR 5.761 3.295

R10 Muskingum - x 0.376 0.249
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Fig 8. The detection coefficient between the data of two hydrometric stations upstream and downstream of the study area (a) and the detection
coefficient between the data of two rain gauge stations upstream and downstream of the study area (b)
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Fig 9. Extraction of base discharge by WHAT method in hydrometric station 17-043 (a) and extraction of base discharge by WHAT method in
hydrometry station 17-057 (b)
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Fig 12. Long-term flood hydrograph of partial model
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Fig 13. The changes in the peak discharge of the sub- watersheds using coloring in the range of the partial model (a) and the changes in the peak
discharge of the sub- watersheds using the coloring in the range of the general model (b)

sase> s 5l eg)S bz Glp 2 9 IS Joe 5o
5 IS Wy, o aaS ax oyl ol aes e olis oYL
ool 45 oy b alss ol Lol e aline Jae g0 ,o

aalg> g2y il G (gilwesle aile by (sile

R K
500 453/6 500 §|
350 | oo s
N 350 350 %
< 300 300 %
E 250 250 5,
£ 200 200 &
= 150 150
E 100 100 &
50 503
0 | —— | —— - 0

We30 W740 W3850 W60
s Statistics = Sub-watersheds_All
5 5 Joe g5 950 2 50 gl slages aws anlie -0 S5
3.4

Fig 15. Comparison of peak flow categories in each type of general
and partial model

i oy £ Al A g o
S e 0y9lp 53 Glbre slos Jlade bz

axr (el lie oS adsl g pSams IS
Sl Foum JSS (JUSl Coyu jd az g Gl o
05551 Lol 65,8 o Slald (S50, ) 4 | oads Jols
adg> s 5l eg)S o B 0 1) iy g srar o
S syell b ey oy ay aly LIS
Srasg> ;0 zsl oo Jlaie N F USS Ll oo b,
A3 oo Glid 1) xazs

82.900

= W630 =W740 = W850 =~ W960

onSapes sads i ) sl (o )lke VP S5
Fig 14. Peak discharge value in aggregated sub-watersheds



Yf-/ s ebisy ol e gilwcasdaie i dilBog, lrases  olaw Yl goue axllas

Loplp ead aed Joo 0 0by> ggeme lade
ad 45 Il o 05 i o> oS yie VAFYYYAD

O CaSo o YYVEOL sl o3 Jow jo ylil
o

il 25 0)lse Jold (69,50 b

Losledoe o ol byl jrome (rmesd -)
rolie 50 M @55 S 4 SV ade> 5 Slojx
S oSS Joe

Elosbre pz 5| 4z S 0 prazs sl oo (gly! -Y
&9 0975 gliil o sl 6 pdySllasil Ll wals o
Looby v 1) badgp; Jlail glaos s oM
Sjle oo axlge 5 Lol il

PlSels by Gla el (rimly (Ken 5505, T
sl (P rhe Sladdg> 5 susi 4y dily dles

P9y b (ool siledoe 050, e Sl ¥
SalS 5 e Canys @zl o wige SMA lils
3k Sge IS slas

sty On Glebre GlF50e g Sl -0
SCS by, 45 ol i il 4 5 SIS SCS o )l5
Sz pgm a0 Glaade>n; laihie slaJue )3
DB o (S yid

b gSas il al> e 50 ouile (Bb sllas jlade -F
(e gt 4 pBSale (g, KX (sla il b (5Lt
&g 0978 & Joe (Sl 5l Glas oSl e s
el SS90 g9 DLl Sl gl oLy

Ao pe @l Sgnp & des Sl S S5y g4 -V
o e Do Gbig; culps @ S Eub b (ol
09.».1

WHAT o aid i laghy) b al (o0 SS& -A
slrosls o (S Gl 4 Wl ced Lagy
INCLINE OX SART I KPR CRR | KV- R0

(ly Al e 3 Gileainge ulpe Sen St A
@ ade el 0 plees (Siuly S gl
5 Sreaed sbos gl @S LB le el
RGIW g SORRN I

s a3 ()L ha gilwand 5l eolatul b ool auy
YY Sloj ojb o o Yo logas g lal ails 0,90 S5 0
wBul 05> 40 e YoV jalicw YW L Y- e aygils
b oy HEC-HMS j1381s 5 b o\ lpbia oS- aili]

s slagts, 5 o o ol ol b Jubou
oSy g oal Al polie Codd e SUL >
Ol se &5 s glacgd 5 bears dacgsgaze sl)ls
s ol slp s e sloggms S, lsieas | lag)]
Loy, o eadaizlis olacdas SCS g, 0,5 oloeld
Gt oo b slaJoe 5o o ia Cusgame o g
aS ol Glis g 4z 0 pdul leejex dgam o e
039 ;508 8ylge 5l S ] 0 ead sols Cewsas sl
0393 3w (S BB 995 (s095 4 s jlade ol
Jo ylo 35 (6 iy ol 0 ,S5g, a5 Clark g, .ol
509> IS Dyge y0 4 Ul Galidl Slale )
Sy Bl b oo g 589 abaod ciidn polio jo ax
Grog et ol ) ey (Bl oS, 4 o
AR 0 ol by, oS psadar AS e drule
Ol g el eal Sk S shases slp 0es
a o o8; & ol ;o a5 SCS oy, B> (iaghy
IV jJlaiae 4 RMSE 4 +/0F- jlade 4y NASH &l &0
Glp oads o )Lil YA/SY 3, L Gloul s o e g
4 RMSE 4 -/OYY lade 4y NASH &b SIS o,
el YAVY o8, b Glol so s eipmizman g +IV e
<JEVY Jlade 4 NASH &b 50 aslisl gy 10 oopixen
w8, b Olol as s ioen 9 +fY Llude 4 RMSE 4
g ol Ll e dwlxe cpl el YE/YO
O onalive slocSMo o g 51 (S aS ol ] g0
2560 RMSE wilgs o3

3 IOYY sllaz 5 obaig) S Jlos (2 Joe o
alive 9,90 )0 odd awbwe o8, 4 Ly NASH U
Sy (Jb ol bcasl Soop (adsl oo mezs Jo)
Joe obml a8 058 8L Gl a4y e il (mllaz ()l
G b s e & Wlge i Slur b sl
sloosls az Sl 1y 0sd e o] goas Jlsls
Ll ol (bppia JB panie IS0 4 (il



\f’Y 4Y G)Leu:.! ‘\& J.L?

sl S pde g owiige [ VY

o Goladae Olawbrs jo (ol S oy g -V
b Loyl (Slaslns ol (20 5 o> G D9l (izeen
s anseis BB adgl S slallas

(sosy oyl )l 5l St by laae Sl Y
gl sladae @l obyr IS ez je Cl (S
iley (Sb a5

e Yy oS L Sldlas oogase jo L -V
5%»‘0&54)%@)@(5’50‘?‘54%@‘5]@
L |) GPM o)|9,:bLe uw)l.: slrosls )" oolawl )A‘ TSN

0,5 axlye Joo 5 (5 5 gl
Wigh oo T D Sl anlp o (JSSg,0e
S5 g5 5l 5,6 s glhas (ol ol b3

Sl Jde jo o

solaiwl 090 2ol

Behbahani, M. 2009. Surface water hydrology. University of Tehran Press, 221-250 pages (in Persian).

Namdorost, J. 2002. Simulation of the effect of hydrological parameters on runoff in some watersheds of Iran. MSc
Thesis, Tarbiat Modares University, 82 pages (in Persian).

Alizadeh, A. 2003. Principles of applied hydrology. Astan Quds Razavi Publications, 22-26 pages (in Persian).

Forouzandeh, F. 2008. Applied hydrology. University of Tehran Press, 171 pages (in Persian).

Khaligi, S.H., M. Mahdavi and B. Saghafian. 2005. Investigation of the effect of land use change in flood-prone
lands using NRCS maodel, case study: Baranduz Basin of West Azerbaijan. Iranian Journal of Natural Resources,
58(4): 742-73 (in Persian).

Neshat, A. and H. Sadeghi. 2006. Estimation of runoff using soil conservation organization method in Baghmalek
Watershed (Khuzestan) using SCS method and HEC-HMS. Journal of Agricultural Sciences, 2(5): 383 (in
Persian).

Najafpour, Kh. 2010. Extraction of the best artificial hydrograph in the country's catchments. MSc Thesis, Islamic
Azad University, Shushtar Branch, 150 pages (in Persian).

Hall, M.J., A.F. Zaki and M.M.A. Shahin. 2001. Regional analysis using geomorphic climatic instantaneous unit
hydrograph. Journal of Hydrology and Earth System Science, 5(1): 93-102.

Kathol, J.P., H.D. Werner and T.P. Trooien. 2003. Predicting runoff for frequency based storm using a prediction-
runoff model. American Society of Association Executives, South Dakota, U.S.A., 80 pages.

Kafle, T.P., M.K. Hazarika, R.M. Shrestha and R. Sharma. 2007. Basin scale rainfall runoff model for forecasts.
Proceedings of the 5th Annual Mekong Flooding Forum. Hochi Minh City Vietnam, 245-253 pages.

Soulis, K.X., J.D. Valiantzas, N. Dercas and P.A. Lonndra. 2009. Analysis of the direct runoff generation
mechanism for the investigation of the SCS-CN method applicability to a partial. Journal of Hydrology and
Earth System Sciences, 6: 373-400.

Ebrahimdoust, Y. and A. Mardookhpour. 2022. Numerical study of the efficiency of dimensionless methods in
determining flood status, case study: Astana-Koochesfahan Station, Sefidrood River. Journal of Environmental
Science and Technology, in Press (in Persian).

Nasseri, M., B. Zahraie, H. Poorsephaty Samian, M. Khodadadi and N. Dolatabadi. 2021. Evaluation of empirical
methods to estimate stream flow in ungauged basins, case study: Sefidroud Watershed. Journal of Geography
and Environmental Planning, 32(1): 1-24 (in Persian).

Malekzadeh, S., A. Arman and A. Azari. 2020. Flood hydrograph routing using Mikell numerical model and
artificial intelligence system, case study: Seymareh River. Journal of Irrigation and Drainage Structures
Engineering Research, 21(78): 79-98 (in Persian).



