	4th International Symposium on Flood Defence:         Managing Flood Risk, Reliability and Vulnerability                      Toronto, Ontario, Canada, May 6-8, 2008


	[image: image4.png]Institute for
Catastrophic Loss

Reduction —







analyses of flood defense strategy in golidagh watershed in norhtern iran
M. G. H. Maramaei1 
1. Department of Watershed Management. Administration of Natural  Resource, Gorgan, Iran          

       E-mile: maramaei@yahoo.com
Abstract: Floods are natural, sometimes disastrous, events and unfortunately in recent years, both the frequency and intensity of floods are increasing. As flood events can easily threaten life, damage property and disrupt communications. In northern Iran, Golestan province, major of the land area especially residential area is located in “flood risk zones”. In Golestan region, in recent seven years terrible flood events are occurred! After recent flood events and subsequently developing of flood defense works in this region, the Golidagh watershed was selected for analyses of flood defense strategy. In Golidagh watershed before two flood events in Jul and Aug 2005, ten small earth dams were constructed for flood defense. In this research, position and characteristics of study area, two rainfall-runoff events and earth dames were determined based on Geographic Information System (GIS) techniques. Then impacts of earth dames on peak flow and flood control evaluated, exactly. Results of evaluation established that earth dames have been partly role on flood control in Golidagh watershed. Nonetheless, even flood prediction, unfortunately were wide magnitude of flood losses in Golidagh flood events! Investigation of main reason of flood losses in Golidagh watershed indicated that 1) Measures to moderate the flood discharge, earth dams, was defective 2) Measures to moderate the flood damages, life and financial, don’t was according to watershed management principle. In additional “comprehensive watershed management” can be best flood defense strategy and foundation of stable development in a watershed”. This mater will be result in whole of basins in the world by constructing of watershed management organization and preparation of International Comprehensive Watersheds Management Statute (ICWMS) with supporting of United Nations and ordering to using it as one international principle. 
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1. introduction
Flood is defining as a “temporary covering of land by water as a result of surface waters escaping from their normal confines or as a result of heavy precipitation” (Kron, 2002). In recent years, flood is the leading losses from natural phenomena and unfortunately frequency, intensity and disaster of floods are increasing. In last few decades, floodplains have been favored locations for living as major of the residential area was developed in floodplains. For example: in northern Iran, Golidagh watershed, over of 57% villages located in ephemeral main river side with 26/25 Km length (Figure 1). 
Nowadays, because of non-existence of comprehensive watershed management and demolition of natural resources and increasing flood events, floodplains are located in “flood risk Zones” as these regions don’t were convenient corridor for build and living. In parallel with above speech, Golestan province in northern Iran has been experienced considerable changes in their plant cover in last few decades and climate conditions in recent seven years that have led to increased river flood levels and an increased frequency in flooding. It’s notable that whole of these floods were flash floods and generally   occurred in August month. After historically Golestan flood event in Aug 2001, flood defense strategy was developed based on designing small earth dams in critical basins. Remarcable that after flood control works, two flood events occurred in Aug 2005 in one of the sub basins of Gorgan river watershed. As these projects tested and result other considerable experience so that create suitable opportunity for analyses of flood defense strategy, based on watershed management engineering, in Golidagh watershed. It’s evident that with done above duty will be aim of research, defining the best flood defense strategy, in study area and other regions.
2. Study area
Figure 1 shows the Golidagh watershed which is located in northern Iran in Golestan province. This watershed is a sub basin of Gorgan river in the south east of Caspian Sea with an elevation ranging from 260 to 1149 m above mean sea level (MSL) and has a drainage area of 128 Km2. The study area receives an average annual precipitation of 520.6 mm and also the heights monthly precipitation occurs in March and the lowest in June. The main stream length is 26/25 km with a time of concentration (Tc) value of 7.6 hr. The average slope of the river and watershed are 3.2% and 16.95%, respectively. The mean average temperature varies in the range of 6.6 to 24 degree centigrade.
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Figure 1: Golidagh watershed in northern Iran
The soil of this watershed is loam type and also the overall climate of the area can be classified as sub-humid tropical. About 64% of the watershed is under cultivation, 16% under forest cover, 16% under range cover and 4% of the area is occupied by built up areas and etc. Fourteen villages developed in Golidagh watershed (Figure 1).  The 2005 population of the study area was 7882 in 1515 households.
3. rainfall-runoff events 
After heavy rainfalls in 31th Jul and 9th Aug 2005 in upper of Golidagh watershed in east of Golestan province two great flash flood events occurred and it caused the life and financial losses. It was third of the worst flooding cases in Golestan area in last seven years. In this flood more than eight villages that have been located in floodplains destroyed and unfortunately more than 67 people dead. In study area, because of non-existence of hydrometric station, empirical manning method has been used for estimation of peak flow. Table 1 shows the some important characteristics of Golidagh events in 2005. Remarkable that obtaining of rainfall data has been result from automatic rain gauge station in Golidagh village.
	Table1: Some characteristics of two rainfall-runoff events in Golidagh watershed

	Event

	Date

(year.month.day)
	Start-End

(Hour)
	Value

(mm-cms)
	Dead

(person)
	Damage

(million dollar)

	Rainfall 1
	2005/7/31
	11:00-13:00
	86 mm
	—
	—

	Flood 1
	2005/7/31
	11.30-14:00
	130 cms
	27
	50.06

	Rainfall 2
	2005/8/09
	20:00-6:15
	126.9 mm
	—
	—

	Flood 2
	2005/8/10
	1:00-7:00
	240 cms
	40
	12.34


4. small earth dams

In Golidagh basin, after first flood event, respective organizations such as Energy, Agriculture, Road -Transport and etc immediately reconstructed flooded area including power networks, roads, bridges and etc. Unfortunately, after a week, all of primary reconstruction works because of second flood event destroyed. Remarkable that in study area, before mentioned flood events, has been accomplished flood defense strategy works based on constructing small earth dams (Figure 1 and Table 2). Water volume of reservoirs after two rainfall-runoff events indicated that in even two flood events have been overflowed GO3 and GO4 small earth dams.  
	Table 2: Some characteristics of small earth dams in Golidagh watershed

	Earth 

dam
	Construct

Year 
	Upstream

Area (hectare)
	High

(m)
	Reservoir

Content (m3)
	Coast

(dollar)

	Go22
	2000
	436
	10
	90000
	15333

	Go3
	2001
	145
	10
	35000
	44459

	Go15
	2001
	231
	8
	29800
	11111

	Go10
	2002
	140
	9
	31000
	23333

	Go4
	2003
	210
	9
	60000
	62765

	Go4-1
	2003
	25
	8
	30672
	34468

	Go4-2
	2003
	75
	7
	14620
	35190

	Go20
	2003
	57
	8
	50000
	61517

	Go21
	2003
	42
	9
	12000
	27778

	Go11
	2003
	73
	10
	35000
	38967


                                                                                                                                                                       In additional whole of small earth dams in Golidagh basin have been partly role on decreasing maximum flood discharge in outlet of watershed. Since the rainfall center in both flood events was in upstream of study area, about 4000 hectare, therefore Go3 earth dams that located in upstream of Gulaghkesen village have been important role on decreasing peak flow and also rescue of flooded people. In this paper, impacts of mentioned earth dams on peak flow in rainfall area estimated by HEC-HMS software      (Figure 2).
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Figure 2: Impacts of Go3 small earth dam on peak flow in second flood event in place of Ghulaghkasen village. (210 m3/s peak flow without GO3 and 190 m3/s peak flow with GO3 earth dam)
5. Conclusion
The Golestan region in northern Iran has been frequently affected by disasters of floods in seven years. In Golidagh basin, which is one of the disaster affected areas in this region about 67 people were killed and more than 62.4 million dollars were damaged. In additional flood defense measures in study area have been very weak especially measures to moderate the flood discharge and its damages. Designing of small earth dams have been partly suitable for moderate the flood intensity. Therefore this mater must be invigorated with other methods including biologic methods and etc. Appropriate to moderate the flood damages can be said that this factor don’t have in Golidagh flood event. For example, after first flood event reconstructed power networks, roads, bridges and etc in flooded area damaged after second flood event that have been predicted hours ago!. Also relief and succor to the affected people after first flood event including set-up tent ages accomplished in flooded area, risk zone, that with second flood event some of tents damaged.
In parallel with Golidagh flood experiences and also other experiences of other Golestan region floods can be surely said that “comprehensive watershed management (CWM) is the best flood defense strategy and also foundation of stable development in a watershed”. Since there is a basic problem in about performance of CWM in very watersheds in the world, therefore author recommend using the presented instruction in Figure 3.
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Flood Control and Finally Stable Development In Watersheds In The World




Figure 3: International instruction for flood control and stable development in whole of basins in the world
It’s evident that non-existence of comprehensive watershed management in each basin can be basic help to perforating life ship, earth, and also it’s drowning. It’s promising that conference sponsors, with consistency of mentioned international instruction, basic step for flood control and stable development in the world.
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