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Estimation of the flood depthyears in the Qom-Roud River by combining the hydraulic
characteristics of the river and the geomorphic characteristics of the catchment area.
problem statement
Floods are considered to be the costliest natural disasters and leading about one third of the economic losses
caused by natural hazards (Munich,2015). The risk of flooding has been increasing commonly over the past
thirty years. Since in some rivers, especially in dry and semi-arid areas, including the Qom-Roud River,
researchers are facing a lack of data needed to check the water depth and peak flow. Therefore, achieving
a localized method by using the geomorphological characteristics of the region is essential for delineating
floodplains. In this regard, using the Variable flood stage method (vrs) as a hydrogeomorphic floodplain
delineation method that links a simplified inundation algorithm with the river basin properties and the

hydrological characteristics of a flood event could be gainful.

Research Methods

The Qom-Roud River basin is located in the geographical coordinates between 50°29" to 50°46" longitude
and 34°19" to 34°34" north latitude. Qom-Roud River originates from Zardkoh, it flows into the Salt Lake.
the only hydraulic station in Shadabad that has long-term hydrometric data. The Variable flood stage
method (vrs) is used as a method to predict the flow rate and water depth.it. Firstly, the return period of
peak discharge at Shadabad station was calculated and then the product of effective rainfall depth and peak


https://www.sciencedirect.com/science/article/abs/pii/S0022169420310787#!
https://www.sciencedirect.com/science/article/abs/pii/S0022169420310787#!
https://www.sciencedirect.com/science/article/abs/pii/S0022169420310787#!
https://www.sciencedirect.com/science/article/abs/pii/S0022169420310787#!
https://www.sciencedirect.com/science/article/abs/pii/S0022169420310787#!
https://www.sciencedirect.com/science/article/abs/pii/S0022169420310787#!
https://www.sciencedirect.com/journal/journal-of-hydrology
https://www.sciencedirect.com/journal/journal-of-hydrology/vol/591/suppl/C
https://doi.org/Yes
https://www.sciencedirect.com/science/article/pii/S2405959522000534#!
https://www.sciencedirect.com/science/article/pii/S2405959522000534#!
https://www.sciencedirect.com/science/article/pii/S2405959522000534#!
file:///D:/asgari/asgari%20ESSAY/مقالات%20داخلی/نشریه%20تحلیل%20فضایی%20مخاطرات%20محیطی%20%20خوارزمی/داوری%20مقاله%20%20مجله%20مخاطرات%20خوارزمی/داوری%20مقالات%20خوارزمی1401/داوری%20مقالات%20خوارزمی1401/ICT%20Express
https://doi.org/10.1016/j.icte.2022.03.012
http://dx.doi.org/10.61186/jsaeh.11.2.41
https://jsaeh.khu.ac.ir/article-1-3343-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2024-10-06 ]

[ DOI: 10.61186/jsaeh.11.2.41]

velocity vj associated with a given flood discharge Qf (mass) is estimated using the geomorphologic
instantaneous unit hydrograph equation:

) Qf.Lo

Y =131R05.A
where Rl is the Horton length ratio [dimensionless], LQ is the maximum-order channel length (km), and A
(m?) is the contributing area for the location. Because rainfall depth and peak velocity are assumed to be
constant across the watershed, the flood discharge Qi at each channel location is given by the GIUH
equation and can be expressed.

Q; = 1.31. LN RM3vjA; i=1,.....n,
where Aii is the contributing area (m2) at grid cell i. The Manning equation expresses an alternative estimate
of discharge:

1 1
Qi(h) = N"L.A;(h;).R3¥(h;).S? i=1,....n

where Q; (m3/s) is the discharge given by the Manning equation, N is the Manning roughness( mé. s)¢ h;
is the flooded depth, A,is the cross-section area (m2), R, is the cross-section hydraulic radius (m), and Si is
the mean channel slope (m/m-1) at grid cell. Next, the appropriate flooded depth hQ; is computed by solving
q,(hd) - @, =0 .These yields tuples (hQ;, A;). Once the tuples are derived, a variable flooded depth hi is
calculated for each stream cell as a function of the drainage area.

Result

In order to calculate the water depth along the river, Shadabad station was selected as the output
hydrometric station. The hydrological and network characteristics obtained from the Alos PALSAR digital
model at a height of 12.5 meters. And the goodness-of-fit test for Discharge Peak with return periods of 2,
5, 10, 25, 50 and 100 was determined by the Weibull method and by using Easy Fit software. The study
basin was divided into 5 sub-basins, the outlet of each of them is on the main river and hydraulic data
consist of Channel width, longitudinal slope and upstream area, Manning coefficient were calculated. The
peak velocity vj along with the flood discharge Qf m3/s) has been estimated using the hydrograph
relationship of the Instantaneous unit hydrograph. The required data include the basin area (km?), Horton's
length ratio [without dimension], the length of the channel with the highest rank (km). Thus, the peak flow
rate (v for the two-year return period is 0.3, the five-year return period is 0.73, the ten-year return period
is 1.15, for the twenty-five-year return period is 93.1, the fifty-year return period is 75.2 and 87.3 (m3.s)
have been estimated for the return period of one hundred years. The amount of discharge (Qi) calculated
using the Variable flood stage method in each sub-basin for different return periods (200, 50, 50, 25, 10, 5, 2
years) by using peak discharge (vp) which is shown in table number 1;

Table 1: calculating of peak flow and discharge for each sub-basin with different return periods (Qi)
for each sub-basin

Discharge of Shadabad | Return | Peak flow rates in different | Sub basinl Sub basin2 Sub basin 3 | Subbasin4 | Subbasin5

station with different | period | return periods (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s)

return periods (m3/1s) ™) Qi Qi Qi Qi Qi
34.69 2 0.3 4.78 12.38 15.17 20.26 34.69
83.98 5 0.73 11.58 22.99 36.72 49.05 83.98
133.03 10 115 18.43 4750 58.17 77.69 133.03
223.19 25 1.93 30.77 79.66 97.59 130.34 223.19
318.94 50 2.75 43.99 113.88 139.46 186.26 318.94
448.18 100 3.87 61.78 160.02 195.96 261.73 448.18

Q,(hQ;)was calculated by Manning's coefficient, cross-sectional area, hydraulic radius of the cross-section
and the average slope of the channel for five basins. Thus, to reach a flow rate of 4.78 meters (m3/s)at the
outlet under basin 1 with a return period of two years, the water height must reach 0.26 (m), to reach a flow
rate of 12.38 (m3/s)in the outlet under basin 2 with a return period of two years, the water level should
reach 0.33 (m). The water height in other sub-basins for the calculated discharge is which is shown in table
number 2;

Table 2: calculating of peak height for each sub-basin with different return periods (q;(nq,)) for each
sub-basin

return periods Sub basinl (m) Sub basin2 (m) Sub basin 3 (m) Sub basin 4 (m) Sub basin 5 (m)
2 0.26 0.33 0.38 0.39 0.63
5 0.74 0.84 0.91 0.95 1.3
10 1.17 1.27 1.45 1.53 2.08
25 1.99 2.14 2.45 2.62 3.47
50 2.86 3.06 3.57 3.83 4.93
100 4.04 4.35 5.005 5.54 6.93
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After calculating the water height with the corresponding calculated discharge, the relationship between
the calculated water height and the area in each sub-basin was checked, which has a direct relationship with
a high coefficient of determination (R?) was (0.98). After reaching the relationship between the water depth
and the upstream area, the water depth in different points (56 other points on the main river).

Key words:flood hazards, Variable flood stage method, Qom-Roud basin, hydraulic model, geomorphy,
water depth.
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