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Abstract

Hydrological models make it possible to simulate the rainfall-runoff process, the amount of runoff from rainfall in areas without statistics or with
incomplete statistics. One of the most practical and globally accepted rainfall- runoff model provided by American Soil Conversation Service, (SCS)
known as SCS-CN where CN refer to Curve Numbers based on soil hydrological conditions. In this research, Rainfall-Runoff-Retention Model
(B3RM) was used introduced the new concept for rainfall Interceptions as Antecedent Effective Retention (Igr) instead of the Antecedent Moisture
Content (AMC) and calculating it by water balance method. SCS-CN model with this new revision were applied in Darjazin (semi-arid climate) and
Kassilian (very humid climate) catchments in Iran. The results of the study showed that Darjazin watershed with 29.38 persent rock cover (D) and
3.27 persent hydrologic soil group (A) with a holding potential of 20.66 mm and Kassilian watershed with forest cover 77 persent and rock mass cover
0.0 persent has a lot of retention potential (51.11 mm). The value of a (ratio of initial retention to potential retention) was obtained between 0.05 and
0.13 in different basins. Also, the results of model fitting on rainfall-runoff data showed that the evaluation indices including coefficient of
determination R%, RMSE, NRMSE and NSE for predicting runoff in Darjazin catchment (0.998, 0.439, 0.029, and 0.998) respectively, while the same
indicators for the Kassilian watershed are (0.867, 0.264, 1.009 and 0.859) respectively. The results show that the model has an acceptable ability to
predict runoff and actual retention in all two watersheds.

Keywords: Previous effective retention, Water Balance, Watershed, 3RM.
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Figure 1. Geographical position of two representative catchments, in north east Iran; A) Kasilian, B) Darjazin.

Table 1. General characteristics of Kassilian and Darjazin watersheds

Name of Area Average height ~ Slope Geographic Area Average Annual Rainfall
the watershed  (Km2) (m) (%) Eastern Length Northern Latitude (mm)

Kassilian 66.750 1620.00 1580  53°8 447-53° 15'42” 35°58"307-36°7 15" 813.80

Darjazin 331.200 2152.50 1460  53°12" 00"-53°297 00" 35° 37" 00 -35°51" 00 385.00
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Figure 2. Conceptual Rainfall-Runoff-Retention Model (A): I, = I, jax (B): I, = 0.
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Figure 3. Schematic of the conceptual model of Rainfall-Runoff-previous effective Retention.
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/
u’/t S

| < ru

Ve Q‘LAUI YUMI \Y 09



6.\&:5&\..‘3 QL_{L& gd.:}_g‘ o

Study Area l'—

New method of runoff estimation
using Shamohammadi model

—»l Meteorological and hydrological data |

| Rainfall-runoff data | I FAO Penman-Monteith method |
I Field study | | Satellite Data | i f
Antecedent Evapotranspiration

HydrologicSoil Group Map |

precipitation(PA) potential(ETO)

| }

I Water balance method I

| Runoff observed(Q) l I Precipitation Observed(P) || EffectivRetention(IER)l

L

| adjust precipitation(Pa) |
- Il

Q, for Evaluation

I Q, for calibration |

IPa,forcaIibrationI | Pa, forEvaluation |

Y

St

= Smax E

max + Pﬂ

Py

v

Smax

A

I’E;E;;—IF Qmodel }'——

Q=F;—Sp

¥ Frnax + Pa

Pa

Figure 6. Steps of studying and evaluating 3RM in order to estimate runoff of Kasilian and Darjazin catchments.
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Table 2. Soil hydrological group coverage (%)

Hydrological group Kassilian Darjazin
A 24.60 3.27
B 69.10 32.96
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D 0.00 29.38
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Table 4. Results of 3RM fitting on Rainfall-Runoff
data of Kassilian and Darjazin Watershed

Watershed  Rainfall-Runoff model and important parameters
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Figure 7. 3RM output (in Excel environment) in estimating the actual retention of Kassilian and Darjazin catchments.
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Figure 8. Runoff relationship of Kassilian and Darjazin catchments (3RM output in Excel environment).
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Figure 9. Real retention changes with runoff in Kassilian and Darjazin catchments.
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Table S. Values of statistical indicators for estimating
Runoff (Based on validation data)

Watershed Index Smax Q
R? 0.934 0.859
Kasilian RMSE 1.008 1.009
NRMSE 0.131 0.264
NSE 0.930 0.867
R? 0.999 0.998
Darjazin RMSE 0.439 0.439
NRMSE 0.029 0.029
NSE 0.998 0.998
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