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Figure 1. Steps and method of research
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Figure 2. Position of hydrometric and synoptic station of watershed
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Figure 4. Land use map of the Honifagan watershed
of Firouzabad Fars in 1995
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Figure 3. Land use map of the Honifagan watershed
of Firouzabad Fars in 1989
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Figure 6. Land use map of the Honifagan watershed
of Firouzabad Fars in 2003
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Figure 5. Land use map of the Honifagan watershed
of Firouzabad Fars in 2000
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Figure 8. Land use map of the Honifagan watershed
of Firouzabad Fars in 2010
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Figure 7. Land use map of the Honifagan watershed
of Firouzabad Fars in 2005
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Figure 10. Land use map of the Honifagan watershed
of Firouzabad Fars in 2015
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Figure 9.Land use map of the Honifagan watershed
of Firouzabad Fars in 2013
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Figure 11. The trend of changes in the percentage of land use in the studied periods
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Table 1. Percentage area of use in the years under review
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Table 2. Equations of trend of changing the area of each land use over time
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Table 3. The values of Curve Number in different land uses
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Table 4. The values of performance indicators of the model at the validation stage
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Figure 12. Results of the implementation of the HEC-HMS model in 2020 with the storm of 30/12/2004
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Table 5. Results of HEC-HMS model implementation in 2020 with storm of 30/12/2004

JEVEUSN Yoy Yoof sl
oY/A FEIY Yy (458 » oS yio) gl (2
Y-/E\ QY VEA/E (oo J152) s 2>

2o VIFV 5 OVIA iy 4 gl o g Ol ggl 2 33,5 (0 odaliie (0) Joio 5 (VV) U 2 &5 yobopslen
il sl nlEl cos YoV ble (b (VeoF L) YWAY/Y /A s,
@ CON jladio (1331 o] o 4 g (ol 608 s 556

60

3

40 ‘%*

— 2025 0 *

=== 2004 2
0

2119171513119 7 5 3 1

(celw) gl

WAY/N-[A0018 5 LY Y0 Jls ;0 HEC-HMS Juo gl gols =Y S
Figure 13. Results of the implementation of the HEC-HMS model in 2025with the storm of 30/12/2004

WWAY/N /A 0las, L Y+ YO Jlo )0 HEC-HMS Jas (glyn! ol —F Jouo
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Figure 15. Changes in peak flow rate due to land use change in all obsereved storms in 2020, 2025, and 2030
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Abstract

In a natural ecosystem, land exploitation and change in environmental conditions, particularly
changes in vegetation and land use have effects on hydrological responses such as floods and
erosion and sediment and ultimately causing heavy social-economic losses. Then, prediction of
effect of land use changes on flood situation in the future decades and sedimentation of
watersheds will be the way of dealing with this phenomenon. To simulate the hydrological
behavior in future decades, HEC-HMS model was calibrated and validated for the previous
period, with changes in curve number and percentage of impermeability (as a result of land use
changes). Then, predicted hydrograph for coming decades (2020, 2025 and 2030) and last
(2004) were compared. The results show that the peak discharge and flood volume in the 2020,
2025 and 2030, will be increased in compared to the decade of 2004 equal to (52.8 and 20/41),
(70.29 and 32.51) and (87.78 and 38.05), respectively will increase. Mean peak in the 2020,
2025 and 2030 will be increase (due to land use change), 16, 25 and 38.35 percent, respectively.
In the next step, sediment changes in the future was investigated using the sediment rating curve
in decades of 2020, 2025 and 2030. The results showed that the amount of sediment for 2020
will be increase 12.01 % compare to 2004, for 2025 compare to 2020, 15.14 % and for 2030
compare to 2025, 36.64 %. According to the results, land use change in future leads to increase
in discharge and sediment, which could affect the hydrological and morphological conditions of
watershed.
Keywords: Calibration, Erosion, HEC-HMS, Land Use Change, Runoff, Sediment Rating
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