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Tablel. Observed peak discharge value of Vaneshan

hydrometric station

Slalamd =5l 3 Slalamd =5l 5
(m’/s) Il (m’/s) Ju
Instantaneous Year Instantaneous Year
peak discharge peak discharge
50 1381 6.6 1365
0.5 1382 122.72 1366
22 1383 6.5 1367
14.3 1384 8.6 1368
5.6 1385 16.1 1369
322 1386 22.15 1370
35 1387 35.52 1371
11.3 1388 9.9 1372
0.703 1389 55.38 1373
1.5 1390 9.7 1374
0.093 1391 1.6 1375
0.317 1392 4.05 1376
0.379 1393 9.88 1377
0.457 1394 1.73 1378
1.8 1395 9.13 1379
1.88 1380
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6. Loss Method
7. Transform Method
8. Search Method
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1. Segamat

2. Tonle Sap

3. Optimization Trial
4. Univariate Gradient
5. Nash- Sutcliff
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Figl. Geographical location and catchment basin of the Kohanrood River
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Table2. Inputs of the model
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Initial Data Method

SCS Curve Number
Loss method
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SCS Unit Hydrograph
Transform
A0S “J.’LS“; Shol Jusl Lag Time
Routing method
e s Nelder Mead.-Univariate
Search method Gradient
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2. Compute
3. Junction
4. Gage
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Table3. Flood discharge value using lognormal distribution
in Vaneshan station

(m3/s) 6‘4.1:>J Cj] 2 Q.Lf)l; 69>
Instantaneous peak Return period

discharge

6.15

242 5
49.6 10
89.6 20
106 25
174 50
272 100
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Table4. Modeled value of peak flood discharge in

Vaneshan station

C,.\i.f'ba )
o 5 10 25 50 100
Return period

(m3/s) ol
Modeled

discharge value

8.16 25.16 6525 112.5 181.05 286
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Table5. Result of curve number and lag time optimization by UG and NM algorithm

Silwang 0 Ol

ol adsl e Sl 2 e Silene b 0L
et i -SRI
CN sl s 6 oo edd letng vkl leae NM Sy 0l .
S5 ) . . . _ (min)
Initial value of (min) NM UG 35, (min) o
Number of o o o o ) Optimized lag
. CN Initial value of  Optimized CN by Optimized CN by Optimized lag time )
sub basin ) ] ) ] time by UG
lag time NM algorithm UG algorithm by NM algorithm :
algorithm
3 76 232.7 73.4 73.2 232.8 214.6
4 76 144.4 74.3 74.4 144.5 135.9
5 77 150.9 75 76 151 145
6 76 192.9 77 74.75 193 195.8
7 75 205.5 71.5 73.9 205.6 208.3
8 78 131 78.9 76.25 131 132.75
9 76 86.7 75 74.65 86.8 87.75
10 77 210.75 76.3 75.4 211.2 213.7
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Table6. Result of curve number and lag time optimization on modeled value of flood discharge
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Optimized CN by Optimized CN by UG Optimized lag time by Optimized lag time by
NM algorithm algorithm NM algorithm UG algorithm
LSJM:*N C"‘ Lf'b )].,\.u
m’/s) 106 105.9 1125 111.1
peak discharge
value
RMS Error 0.2 0.2 2 1.9
Nash- Sutcliff 1 1 0.995 0.996
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Fig3. Comparison between optimized and modeled hydrograph (A: Lag time optimization by UG algorithm, B: Lag time
optimization by NM algorithm)
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Fig4. Comparison between optimized and modeled hydrograph (A: Curve number optimization by UG algorithm, B: Curve

number optimization by NM algorithm)

UG 25 4 bl (silutg & Cond (95 Comlor Jlos -V g
Table7.Flood discharge sensitivity analysis to optimized parameters by UG algorithm
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Sensitivity percentage of flood discharge in each sub basin and hydrometric station
ol
CN 3 4 5 6 7 8 9 10 7
Vaneshan
-5 0.32 0.78 0.4 0.5 0.18 0.58 0.56 0.6 3.1
+5 -0.38 -1.14 -0.98 -0.18 -0.72 0.04 -0.78 -0.66 -3.86
Tiag 3 4 5 6 7 8 9 10 S
Vaneshan
-5 -0.18 -0.36 -0.2 -0.04 -0.26 -0.06 -0.04 -0.24 -0.26
+5 0.06 0.04 0.1 0.06 0.32 0.08 0.12 0.12 0.41
NM sy 4 b eyl ilutingy 4 Comd (05 Sl fdod —Ad 5
Table8. Flood discharge sensitivity analysis to optimized parameters by NM algorithm
&P})J@b@ﬁ_‘dﬂj@fﬂjﬁjl&swww)b
Sensitivity percentage of flood discharge in each sub basin and hydrometric station
CN 3 4 5 6 7 8 9 10 o=l
Vaneshan
-5 0.3 0.8 0.52 0.34 0.46 0.4 0.6 0.66 2.9
+5 -0.38 -1.14 -0.74 -0.48 -0.68 -0.54 -0.88 0.92 -3.86
Tiag 3 4 5 6 7 8 9 10 oLl
Vaneshan
-5 -0.08 -0.16 -0.12 -0.06 -0.12 -0.06 -0.12 -0.12 -0.3
+5 0.06 0.15 0.08 0.04 0.12 0.06 0.12 0.1 0.34
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Table9. Comparison between observed, modeled and optimized flood discharge value in Vaneshan hydrometric station

(JL\N) CM:.§)L 09>

2 5 10 50 100
Return period
ol sdalice ;;'3)\?‘"' 2
s 6.15 24.2 89.6 174 272
Observed discharge value
[ &)L\AJJ& ‘.;DA.:...«J =2
m3/s) 8.16 25.16 65.25 181.05 286
Modeled discharge value
R UG UG UG UG UG
3
(0°/s) 6.6 226 60.16 176 268
Optimized discharge value
RMS Error 0.3 0.35 0.45 0.25 0.31
Nash-Sutcliff 0.96 0.92 0.905 0.965 0.9
IFAA ylimo —FY 0 ylowd — o2 jn Jlus kg Ol 158l cwdigo 9 pole
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Fig5. Comparison between observed, modeled and optimized discharge value in Vaneshan hydrometric station
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Optimization of Runoff Coefficient and Concentration Time in Estimating Flood
Discharge Values by SCS Method (Case Study: Catchment Basin of Kohanrood River)
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Abstract

Estimation of floods in a basin with various return periods is one of the effective management strategies
for reducing flood damage. One of the methods for estimating flood discharge is to make synthetic unit
hydrograph using the physical characteristics of the basin. The more accurate inputs of the model, the
more validated results. Hence, in basins in which Instantaneous peak discharge is recorded, by comparing
observed flood discharge values and modeled values by synthetic unit hydrograph, the physiographic
parameters of an area can be optimized to the extent possible and accurate information can be obtained.
In this study, by using the recorded data at the hydrometric station, the runoff coefficient and the lag time
were calibrated by loss method and routing method of SCS unit hydrograph in the HEC-HMS software
and then Flood has been modeled with different return periods, so that, the results in all the return periods
have had a Nash-Sutcliff coefficient higher than 0.9 and RMSE lower than 0.5 which indicates appropriate
optimization of the model. Also, the runoff coefficient and concentration time were optimized based
on model calibration, which could be effective in water resource planning and soil characteristics of a
watershed such as permeability.

Keywords: Flood discharge, Hydrograph, Runoff coefficient, Lag time, Nelder Mead, Univariate
Gradient.
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