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This study investigates the water quality dynamics of Esteghlal Reservoir over
a five-year period, with a specific emphasis on evaluating its eutrophication
potential. We employed a two-dimensional water quality model, CE-QUAL-
W2, to simulate daily variations in key variables, including temperature,
dissolved oxygen, algae, phosphate, ammonia, and nitrate, which influence
nutrient conditions and eutrophication. Due to significant fluctuations in the
reservoir's water volume, water quality analysis was conducted seasonally.
The results reveal a complex dynamic pattern within the nutrient cycle in the
reservoir. In spring and summer, temperatures vary throughout the water
column, indicating strong thermal stratification. There is a notable difference
in dissolved oxygen concentration between the epilimnion and hypolimnion
due to factors such as oxygen consumption by algae, limited wind-induced
mixing, thermal stratification, and an extended detention time. In autumn, a
reduction in inflow during the summer and evaporation lead to a decrease in
water volume. This, along with a reduction in temperature, weakens thermal
stratification. With the influx of floods in winter, water volume increases, and
complete mixing occurs due to cooling. This provides a suitable environment
to improve dissolved oxygen levels. However, it also leads to an increase in
nutrient input. Simulation results and an assessment of nutrient criteria
underscore the presence of eutrophication potential in most months. A well-
defined monitoring program with optimized sampling frequency and location,
coupled with the control of nutrient input through watershed management and
detention time adjustment, can be considered effective strategies for improving
the reservoir's condition.
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Figure 1. Study area of Esteghlal Dam (Minab city)
Table 1. Dam Specifications
. Crest  Base Crest  Reservoir Water Intake for A
Dam Type Height Length Width  Width  Capacity Drinking Water Objectives
Two, located at Drinking Water Supply

Gravity Concrete 59.25m  451m  58m 3m 270 MCM elevations of 5.77 and 90  Agricultural Water Supply
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Table 2. Summary of hydrodynamic equations (Cole & Wells, 2006)
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Figure 2. Bathymetry map of Esteghlal resrvoir
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Figure 3. Water level and the volume-Elevation calibration of the Esteghlal dam
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Figure 4. Water temperature calibration

Table 3. Mean absolute error (MAE) and root mean square error (REMS) of calibration

Variable MAE REMS
Bathymetry 0.21 0.54
Volume 0.66 0.84
Water level 0.53 0.7
Temperature 0.81 0.92
Dissolved oxygen  0.58 0.72
Nitrate 1.1 14

Phosphate 1.23 1.55
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Figure 5. Long-term monthly average of temperature and dissolved oxygen in different depths of Esteghlal reservoir
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Figure 6. Concentration of phosphate, ammonium and algae in Esteghlal reservoir
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Figure 7. Water temperature, dissolved oxygen, algae, phosphate, ammonium and nitrate on days 120, 458, 851 and
1216 of simulation
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Figure 8. Water temperature, dissolved oxygen, algae, phosphate, ammonium and nitrate on days 218, 583, 949 and
1314 of simulation
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Figure 9. Water temperature, dissolved oxygen, algae, phosphate, ammonium and nitrate on days 310, 675, 1041 and
1406 of simulation
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Figure 10. Water temperature, dissolved oxygen, algae, phosphate, ammonium and nitrate on days 35, 400, 1131 and
1496 of simulation
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Figure 11. Monthly eutrohication level (oligotrophic (OL), mesotrophic (ME) and eutrophic (EU)) of the reservoirs

Table 3. Frequency of eutrohication levels for each month during simulation period

Variable Oligotrophic  Mesotrophic  Eutrophic
Total phosphorus (ug/L) 25 16 11
Chlorophyll a (ug/L) 27 4 21
Hypolimnion oxygen (% saturation) 7 19 26
Total Fregency 59 39 58
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