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Abstract

Determining flood generation processes and incorporating
them in hydrological studies can help make more reliable
estimates. Focusing merely on mathematical computations in
flood studies sometimes lead to paying less attention to the
basic physical processes. Therefore, this research aims to
present a process-based flood separation study for 20
hydrometric stations in the Gorganrood River Basin attributed
as a flood prone area in the northern part of Iran. For this
purpose, partial series of flood events at each station were
extracted using the Peak-Over-Threshold (POT) approach
selecting an optimal threshold value to determine flood events
and considering the independence of the series values.
Subsequent to characterizing flood events using some
separation indicators including time of occurrence, rainfall
duration, flood duration, air temperature, and antecedent soil
moisture condition, different types of floods (i.e., floods
caused by frontal precipitation, convective precipitation,
snowmelt and rain on snow) were identified for each station.
The results showed that floods caused by frontal precipitation
and rain on snow have the highest and lowest frequencies in
the basin, respectively. The research findings indicated that
using POT approach and the indicators for classifying the
different flood types can lead to a more accurate statistical
analysis in flood studies and management.
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Fig. 1- Location of the Gorganrood River Basin displaying stream network and river gauge stations
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Table 1- Classification of soil moisture conditions in the basin (Mahdavi, 2008)
g ;5 S Cugb, bl (gusalb ) Jgoa

5-day antecedent rainfall (mm)

Soil moisture condition class

Dormant season (mm)

Growing season (mm)

<13 mm < 36 mm
13-28 mm 53-36 mm
>28 mm >53 mm
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Table 2- Indicators for identifying different types of flood processes in Gorganrood basin
3955 5 adgn 53 Jow 2yl Elgl (bl (o pad LS Y Jgaa

Type of flood Flood caused by Flood caused by Flood caused by Flood due to
process frontal precipitation  convective precipitation snowmelt rain on snow
Event timing Mehr — Aban- Azar Tir — Mordad- Farvardin Esfnd
(months) Dey — Bahman - Shahrivar Ordibehesht Farvardin
Esfand Ordibehesht - Khordad
Farvardin
Rainfall duration More than one day One day or less No rain No effect
Flood duration (One day or more) One day or less One day or more One day or
more
Temperature (°C) >2 >10 >5 >2
A_ntecedent s_o_|l Medium Dry Wet Wet
moisture condition
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Fig. 3- Dispersion Index Plot
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Fig. 2- Variations of mean exceedance above
threshold versus the threshold
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Table 3- Optimal threshold values selected for 20 river gauge stations in the Gorganrood basin
39555 ,5 adgn 43 (6 yping ik Dliuus| Vo 43 bl L] Ay Ailiw] pdlio -Y Joua

River gauge station

Optimal threshold (m3/s)

River gauge station ~ Optimal threshold (m3/s)

Tangrah 13 Zaringol 13
Tamar 12 Taghiabad 4
Nodehkhormalo 12 Basirabad 95
Ramian 13 Baghesalian 26
Arazkoseh 45 Hagighoshan 12
Aghghala 125 Sarmo 8
Lazoreh 12 Gonbad 52
Galikesh 14 Sadgorgan 72
Shirabad 6 Pasposhteh 15
Ghazaghli 81 Sormrroud 6
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Table 4- Flood seasonality parameters for the river gauge stations in the Gorganrood River Basin
3958 5 4ilbdg; adga (g plog it S0l sl Jaw (392 (uad s eyl -F Jgua

MDF
(average time of occurrence i
River gauge station r of flood events) (Radian)
Arazkoseh 0.45 43.78 0.75
Aghghala 0.58 14.18 0.24
Baghesalian 0.82 19.67 0.33
Basirabad 0.56 2.74 0.06
Taghabad 0.30 102.7 1.76
Tamar 0.29 124.2 2.14
Tangrah 0.57 36.88 0.63
Hajighoshan 0.39 122.84 2.11
Ramian 0.46 42.86 0.73
Zaringol 0.53 48.70 0.83
Gorgan- Dam 0.38 23.51 0.40
Sarmo 0.49 42.03 0.72
Shirabad 0.33 50.69 0.87
Ghazaghli 0.74 30.85 0.53
Pasposhteh 0.54 14.85 0.25
Galikesh 0.28 52.14 0.89
Gonbad 0.57 44.81 0.77
Lazoreh 0.38 46.31 0.79
Nodeh-khormalo 0.45 43.78 0.75
Sormeroud 0.27 43.91 0.75
Jew @3l Glo; —Y-Y-¥ oAk @l Gloj —Y-Y-Y
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Table 5- Rainfall duration in different types of floods in Gorganrood river basin
2953555 4ilb 2, adg> ;5 Uy e £lgil 13 byl @gla yloj (silglyS -0 Jgi

Type of flood Flood caused by Flood caused by Flood caused by Flood from rain
process frontal precipitation convective snowmelt on snow
precipitation
Rainfall duratin More than a day A day or less No rain R'Zn W't.h any

uration
Number 1435 943 293 80
Percent 52/. 347, 117 37

Table 6- Flood duration in different types of floods in Gorganrood river basin
3955 5 Alddg, adgs 40 Jow Bt g1l 4> Jow 09lad yloj Slgl 8 —F Jgan

Flood caused by frontal rain, snowmelt, rain on Flood caused by convective
snow rainfall
Flood duration One day or more A day or less
Number 1808 943
Percent 66, 347,
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Table 7- Antecedent soil moisture condition during dormant and growing seasons in the Gorganrood basin
3955 55 il g3 dy 9 Qlgd Juad )3 S iy Cagby Candg -V g

Flood caused by frontal
precipitation

Flood caused by

convective precipitation

Flood caused by  Flood from rain on snow

snowmelt

Wet Wet

Dry Medium

Table 8- Frequency of flood types for river gauge stations in the Gorganrood basin
3955 )5 asgs oKyl )3 Jaw glgil Slgl 8 mmli — A Jooa

River gauge Flood caused by Flood caused by Flood caused Flood from

station frontal precipitation convective precipitation by snowmelt  rain on snow
Arazkoseh 90 37 23 5
Aghghala 105 82 7 3
Baghesalian 84 53 19 4
Basirabad 94 51 2 0
Taghabad 66 61 2 0
Tamar 26 68 17 14
Tangrah 45 31 32 15
Hajighoshan 56 88 12 2
Ramian 86 33 22 5
Zaringol 83 24 34 4
Gorgan- Dam 93 59 19 3
Sarmo 0 12 0 0
Shirabad 27 0 0 0
Ghazaghli 125 65 12 3
Pasposhteh 80 53 16 4
Galikesh 109 36 20 7
Gonbad 75 73 16 2
Lazoreh 79 43 22 4
Nodeh-khormalo 77 31 5 3
Sormeroud 35 43 13 2
Total 1435 943 293 80

Total (%) 52.16 34.27 10.65 2.90
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1- Peak Over Threshold

2- Annual Maximum Flow
3- Partial Duration

4- Dispertion Index Plot
5- Tcplot

6- Mean Residual Life Plot
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