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Figure 1. Geographical position of meteorological and Hydrometric stations study
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Table 1. Geographical characteristics of stations study

Height(m) Lat. Long. Type of the station Station name
1522.8 3615 46° 16% synoptic Saqez
1361 38¢5¢ 46 17« synoptic Tabriz
1328 37¢ 4 45¢ 3¢ synoptic Urmia
1103 38¢33“  46°58¢ synoptic Khoy
1285 3724« 45° 14« Hydrometric Babarud
1390 37¢30¢  45°01¢ Hydrometric Band Urmia
1450 37¢40¢  44° 54 Hydrometric Tapik
1450 3807«  46° 24 Hydrometric Veniar
1350 3639 46° 10 Hydrometric Dashband
1380 3629 46 29¢ Hydrometric Sari Qamish
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Figure 2. How to simulate rainfall-runoff in IHACRES model
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Table 2. The values obtained from calibration process IHACRES model

c tw f as b v t Variable
0.005 12 4 -0.97 0.03 0.99 27.32 Babarud
0.008 22 4 -0.97 0.026 1 37.45 Band Urmia
0.004 27 4 -0.97 0.026 1 37.9 Tapik
0.001 22 4 -0.95 0.05 0.96 19.32 Veniar
0.013 4 -0.97 0.03 1 32.8 Sari Qamish
0.004 35 -0.95 0.046 1 21.37 Dashband

IHACRES d..\.o WW 3 g?.""""‘ﬁ 659 J‘ J'&l? @L‘b -y J}.L?
Table 3. The results of the calibration and validation of IHACRES model

Dashband Sari Qamish Veniar Tapik Band Urmia Babarud Assessing coefficient Duration

0.59 0.67 .54 0.7 0.54 0.58 R sqrt)

0.74 0.68 0.72 0.65 0.67 0.65 (R? sqrt) g
0.82 0.65 0.82 0.61 0.7 0.6 (R2 log) '*5
0.31 0.27 0.66 0.2 0.53 0.29 (R2 Inv) %
23 19.4 11.3 14.6 2.92 10.2 Bias(mm) ©
0.79 0.8 0.68 0.75 0.75 0.69 R2(Month)

0.37 0.46 0.42 0.42 0.3 0.44 [ sqrt)

0.62 0.49 0.64 0.52 0.46 0.56 (R? sqrt) o
0.78 0.44 0.77 057 0.55 0.58 R log) g
0.44 0.86 0.52 0.41 0.49 0.4 (R2 Inv) nE
28.1 20.5 16.9 22.4 33.1 40.1 Bias(mm) §
0.52 0.52 0.53 0.47 0.4 0.55 R2(Month)
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Table 4. Performance Evaluation of Model in monthly scale between observation and simulation data

Dashband Sari Qamish Veniar Tapik  Band Urmia  Babarud Assessing coefficient
0.88 0.75 0.97 0.88 0.88 0.94 R?)
0.94 0.86 0.98 0.94 0.94 0.97 R)
66.2 527 60.5 26 7.5 6.8 (MSE)
8.1 23 7.8 5.1 2.7 2.6 (RMSE)
49 19.6 44 3.7 1.94 1.76 (MAE)
8.5 8.3 5.6 255 36.2 7.5 (ER)
0.82 0.67 0.81 0.83 0.8 0.89 (NSE)

odd Gilwand 9 Sldalin glaesls pw AV wlis s Jdo s Shes ob5,l -0 J g

Table 5. Performance Evaluation of Model in annual scale between observation and simulation data

Dashband Sari Qamish Veniar Tapik  Band Urmia  Babarud Assessing coefficient

0.5 0.61 0.66 0.53 0.43 0.64 (R?)

0.71 0.78 0.81 0.73 0.66 0.78 (R)

123.6 841.3 96.8 53.2 8.71 7.1 (MSE)

11.12 29 9.8 7.3 29 4.1 (RMSE)

13.1 35.8 13.3 8.95 3.5 53 (MAE)

77.6 23 25.9 78.5 5.1 13.3 (ER)

0.47 0.51 0.33 0.51 0.1 0.48 (NSE)
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Figure 3. Compares the observed and simulated Stream flow in day scale
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Figure 4. Compares the observed and simulated Stream flow in month scale
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Figure 5. Compares the observed and simulated Stream flow in annual scale
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Table 6. simulation and observation long-term Stream flow (m?/sec)

Stations Observed discharge Stimulated discharge Difference(%)
Dashband 15.48 14.00 9.60
SariQamish 51.86 51.00 1.70
Ven}ar 15.26 11.52 24.5
Tapik 11.89 12.13 2.00
Urmia band 5.45 5.19 4.70
Babarud 9.00 7.74 14.00
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