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Table 1- Area and Number of Structural and Biological Watershed Management Operations in the
Chikan-Mourzian and Ab-Mahi Watershed.

Sub basin Project Name Area (hectares)
Medicinal Plants 9.95
Forest Enrichment 6025.83
Patch Planting 2679.47
Chikan-Morzian . Afforestation _ 2598.37
Medium-term Protection & 11313.62
Enclosure
Long-term Protection & Enclosure 493.48
Enclosure 11807.10
. Direct Seeding 2000
Ab-Mabhi
Protection & Enclosure 1035
Dry-Stone Check Dams 68 units
Ab-Mahi Chikan-Morzian Stone and Cement Check Dams 40 units
Gabion Structures 20 units
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Figure 1- Geographical location of the studied area and investigated sub watershed in the Fars
Province and Iran.
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Table 2- Values of lag time, time to peak, peak discharge, and flood output volume for the sub-
watersheds during a 25-year return period under both pre- and post-structural watershed
management conditions.

Lag time Time to Peak Flood volume Peak discharge
Subbasin (min) (min) (mm) (m3/s)
Before  after Before  after Before after Before after
9 13.09 17.09 50 60 13.02 13.02 5.4 2
11 5453 7121 270 290 12.93 12.88 79.7 67.8
F 92.58 120.9 300 360 23.94 23.94 197.5 169.8
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Table 3- Values of Curve number, Time to peak, flood volume of the sub-basins in the 25-year
return period before and after the biological measures.

Curve number Time to Peak

Flood Volume (mm) Peak discharge (m/s)

Subbasin (min)
Before after Before  after Before after Before after
9 85 80 50 50 13.02 8.46 5.4 35
11 85 75 270 270 12.93 11.91 79.7 75.5
F 78 73 300 300 23.94 17.72 197.5 147.7
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Figure 3 - The flood hydrograph for the 25-year return period barrage in the conditions before and
after the watershed management activities.
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Extended Abstract

Introduction and Goal

Today, in countries, evaluating watershed management project is one of the most fundamental
aspects of future planning for implementation projects and natural resource management.
Therefore, given the long-term history of implementing watershed management projects in the
country, it is necessary to evaluate and examine the effects of these projects. However, the lack
of necessary equipment to measure and recording changes in watersheds has made the use of
hydrological distributed models to simulate watershed behavior before and after watershed
management activities an effective tool in achieving these goals. Today, use the capabilities of
hydrological models in simulating the effectiveness of management activities plays a decisive
role in the decision-making process. Therefore, this study was conducted using the HEC-HMS
model to evaluate the effects of implemented watershed management activities on peak flow,
time to peak, and flood volume in the Ab-Mahi and Chikan-Morzian watersheds. To determine
the impact of structural and biological measures, concentration time, channel slope, and curve
number were calculated before and after activities were implementation.

Materials and Methods

In this study, the effects of structural measures (gabion check dams, stone and cement
structures, dry-stone terraces) and biological (almond cultivation, fencing, and control sample)
watershed management measures on hydrological indicators (time to peak, peak discharge, and
flood volume) in two watersheds: Ab-Mahi and Chikan-Morzyan, within the Doroodzan Dam
watershed. Then, rainfall and runoff simulations were performed using the HEC HMS model in
two scenarios with and without watershed management measures.
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In the scenario without watershed management measures, the necessary data were obtained
from detailed operational surveys collected by the General Department of Natural Resources
and Watershed Management of Fars Province. In the scenario with watershed management
measures, the hydrological effects of structural measures were evaluated by their impact on
watershed slope and concentration time, while the effects of biological measures were assessed
through changes in the weighted mean Curve Number (CN) of sub-watersheds before and after
implementation. Then, the physical indicators of the watershed (watershed area, weighted mean
curve number (CN), initial losses, and delay time) were calculated. In order to convert rainfall
into runoff, the SCS method was applied for both scenarios before and after the implementation
of watershed management measures. The CN map was prepared based on the integration of soil
hydrological and land use group data in the ARC GIS 10.8 software. Also, the concentration
time was calculated using the Kirpich method.

Results and Discussion

The results of evaluating the impact of watershed management measures in the studied
watershed reveal various aspects of their effects on the hydrological behavior of the watershed.
The results of this study showed that the implementation of structural watershed management
measures caused a significant change in the amount of delay time in conditions before and after
the implementation of the operation. So that the largest change in delay time was related to sub-
watershed F (28.32 min) and the smallest change was related to sub-watershed 9 (4 min). This
amount of change was due to slope, main channel length, soil permeability, and watershed area,
etc. The amount of the change in peak time before and after the implementation of practices in
sub-watersheds 11, 9, and F were 10, 10, and 60 min, respectively. The largest number of
structures was in these sub-watersheds, and the results showed the effects of implementing the
structures. Moreover, the greatest and smallest changes in streamflow before and after the
watershed management interventions corresponded to sub-watersheds F (27.7 m?/s) and 9 (3.5
m?3/s), respectively. The implementation of structural measures had no significant effect on
runoff volume. In this study, the assessment of biological watershed management measures
demonstrated that these measures reduced the Curve Number (CN). The reduction in CN before
and after the interventions in sub-watersheds 11, 9, and F was 10, 5, and 5, respectively. This
reduction led to a decrease in peak discharge from 79.7, 5.4, and 197.5 m¥/s to 75.8, 3.5, and
147.7 m3/s, respectively. Furthermore, the application of biological measures resulted in a
considerable reduction in runoff volume. However, they had no impact on time to peak. Overall,
the effects of biological interventions on reducing runoff volume were greater than those of
structural measures.

Conclusions and Suggestions

In this study, the effects of watershed management measures on flood characteristics (peak
discharge, outflow runoff amount, and time to peak) were evaluated, and waterway structures
and biological measures were examined. The results indicated that watershed management
structures were effective in reducing flood peak discharge and increasing the time to peak.
However, their effect on the total runoff volume was not statistically significant. Furthermore,
the assessment of biological practices demonstrated a significant impact on reducing both runoff
volume and peak discharge, while no considerable effect was observed on the time to peak.
These findings highlight the importance of integrating structural and biological measures within
integrated watershed management. Combining these two approaches increased the effectiveness
of measures taken in flood control, soil conservation, and water resource management.
Therefore, it is suggested that similar projects be carried out in other regions with similar
climatic and hydrological conditions so that the results obtained can be used in decision-making
and improving watershed management.

Keywords: Ab-Mahi and Chikan-Morzian watersheds, biological practices, HEC-HMS model,
peak discharge, Runoff



Watershed Management Research Vol. 38, No.3, Ser. No: 148, Autumn 2025

Article Type: Research Article

Acknowledgement

The authors gratefully acknowledge the cooperation of the General Department of Natural
Resources and Watershed Management of Fars Province, who supported the authors of this
article in various stages of the present research (providing data and arranging transportation for
field visits).

Conflicts of interest

Conflicts of interest the authors of this article declare that there are no conflicts of interest
regarding the writing and publication of the content and results of this research.

Data Availability Statement

All information and results are presented in the text of the article.

Authors’ Contribution

Author 1: Field visits, data collection and preparation, software/statistical analyses, manuscript
writing, and results verification

Author 2: Guidance, conceptualization, field visits, reviewing and finalizing the manuscript, and
results analysis

Author 3: Proposing the topic, conceptualization, supervision, and review of results



