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Figure 1. Location of the study area.
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Figure 2. Watershed modeling System input flowchart and simulation parameters required.
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Figure 3. Maximum daily rainfall with a return period of 2 to 100 years.
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Table 1. The average maximum daily rainfall and 6-hour Atashgah basin in the return periods of 2 to 100 (mm).
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Table 2. Peak discharge (M3 / s) with different return periods (years) in hydrometric station Atashgah.
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Figure 7. Simulated flood hydrograph using CLARK in watershed modeling system.
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Table 3. The peak discharge with different models and different patterns (M3/s).

L PP
100 50 25 10 5 2 (return period) S
sk S (Model)
(Rainfall pattern)
1469 12.08 1.5 10.25 8.29 3.54 WMO
8.31 8.11 7.81 7.18 6.08 2.83 scs
1267 1222 11.57 113 11.15 2.78 Hufflst
1667 1643 1564 1399 1115 3.99 Huff2nd
2051 19.86 1893 1698 13.6 5 Huff3rd S¢S
2377 23.02 2195 1971 1586 5.74 Huff4th
ladlas
1936 1878 17.96 16.2 13.16 5.07
(regional)
7.04 6.85 6.58 6.01 5 2.15 SCs
9.65 9.36 8.94 8.06 6.56 2.56 WMO
8.76 8.47 8.06 7.2 5.75 2.15 Hufflst
1105 1069  10.17 9.1 7.29 2.62 Huff2nd
1260 1229 1171 1051 8.44 3.05 Huff3rd CLARK
13.94 1349 1285 1151 9.22 33 Huff4th
ladlas
12.4 1202 1147 1033 8.34 3.08
(regional)
7.67 7.47 7.19 6.59 5.52 2.44 SCs
10.51 10.2 9.76 8.83 7.22 2.92 WMO
9.66 9.34 8.87 7.9 6.29 231 Hufflst
1263 1222 1164 1043 8.34 2.96 Huff2nd
1496 1447 1378 1234 9.94 3.63 Huff3rd SNYDER
1718 1664 1586 1424 1145 415 Huff4th
ladlas
1457 14.14 13.5 12.18 9.88 3.69
(regional)
145 1249 10.45 7.74 5.67 2.87 b sl o0 Sl

(Maximum discharge observations)

.ok Kl s SNYDER  CLARK SCS sl s, oMow 03 390 g slas pslie—8 Jus
Table 4. The estimated error values flood discharge methods of SCS, CLARK and SNYDER in rainfall patterns.

Huff-lst  Huff-2nd Huff-3rd Huff4th  WMO scs ladlae
12 20 33 45 7 15 29 RE (%)
scs

2.62 4.45 7.25 9.86 1.57 3.29 6.48 RMSE

14 7.7 8 10.8 11 19 8 RE (%)
CLARK

3 1.7 1.8 2.4 2.5 42 1.8 RMSE

11.2 8 13.7 21 9 17 13 RE (%)
SNYDER

25 1.8 3.01 9.8 2.05 3.7 2.9 RMSE
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Abstract

Background and Objective: Estimating runoff from ungauged catchments has been an
important subject for experts in planning, development and operation of various water resources
projects. The aim of this study is simulation of flood hydrograph using watershed modeling
system and selecting suitable rainfall pattern of study area.

Materials and Methods: In the present study, seven temporal rainfall distribution patterns
(i.e. SCS, WMO, Hulff 1st, Huff 2nd, Huff 3rd, Huff 4th and regional) were evaluated in order
to simulate maximum flood flow using SCS, CLARK and SNYDER, runoff rainfall models in
Atashgah basin of Ardabil province. Daily maximum rainfall map was obtained by Kriging and
Cokriging interpolation models using circular, globular, exponential, gaussian and normal
fitting models as well as reversed Weighted distance, function-radius-axis, general estimator
and local estimator methods.

Result: Universal cokriging model with normal method was selected as the best model.
Temporal 6-h rainfall distribution pattern was obtained from 7 rainfall events with durations of
4.5-6.5 hours. The average of curve number was calculated to be 76.5 for the study area. the
results obtained from the present study showed that Huff 4th rainfall pattern with the maximum
rainfall in the 4th quarter simulate the highest flow.

Conclusion: The simulated flow with different patterns indicated that in SCS model, WMO
rainfall and in SNYDER and CLARK models, Huff 2nd pattern had the most realistic results
compared to observed flow. SCS rainfall-runoff model using WMO rainfall pattern with
minimum RE and RMSE equal to 7% and 1.57 m’/s respectively was selected as the best model
for Atashgah basin.
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* Corresponding Author; Email: sajjadmirzaei2014@gmail.com

Ao



