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Introduction

The floods particularly in arid regions of Iran damage railroads each year. Most of the damages are in the
rail bridges on stream channels because of the channel bed replacements, sudden rainfalls and disjointed bed
materials. Dry channels of the streams, the flat surface of the ground, and lack of vegetation cover result in
seasonal and annual channel bed replacements. These channel replacements, destruction of viaducts,
collapse of embankment, blockage of the channel under the viaducts by sediments and inundation destroy
railroads each year with many losses. Thus, flood forecasting in arid and desert regions can, a large extent,
help reducing the losses. The sudden rise and fall in river discharge, transportation of a huge amount of
sediments, changes in river sections, lack of control sections and the sudden rainfalls make it impossible in
arid regions to measure properly surplus flows by hydrometric stations. On the other hand, development of
integrated flood analysis system is necessary to reduce flood hazard and to minimize the loss of life in
different countries, particularly in the regions where the rivers have bed modifications. Developing countries
have difficulties in these systems including establishment of monitoring stations and maintenance of
equipment for forecasting and warning systems in that the systems need to collect upstream rainfall data and
to have access to real time information. The use of Earth Observation Satellite (EOS) and runoff calculation
and flood forecasting without ground observation make it possible to create the flood forecasting and
warning system.

Study Area

The study area is located in the northern part of Lout Plain Basin and a portion of Yazd Province. The
length of existing railroads in the study area is up to 356.37 Km that is situated in an area of 20251.98 Km?.
Lout Plain, in topography, is a vast area with low elevation in central plateau of Iran and from the north and
northwest it is separated from Kavir-Namak by dispersed mountains and some hills. The low slope plain
with average elevation of 500 m is covered of saline areas and the railroad network passes from its northern
part. There is no perennial drainage network in the area and only the seasonal and incidental streams convey
the runoff from northern and western mountains toward the railroad. The incidental drainage networks cross
the railroad through 930 viaducts. There are a lot of watercourses with annual channel changes that make it
difficult to control runoffs over the area.

Material and Method

Two groups of data were used for the research: in the first group we used real time information from
international websites related to Integrated Flood Analysis System (IFAS) and in the second group some of
the data were replaced by topographic map, 1:25000 at scale, and Aster elevation data, 30 meters in pixel
size, in order to enhance spatial resolution in the data. The real time information include rainfall data derived
from Cover-Area GSMaP (JAXA), elevation data from GTOPO30 (USGS) with 30second resolution, land
use data from GLCC (USGS), hydrology data from Hydro Spatial Resolution with pixel size of 1 Km, and
Global Map with spatial resolution of 30second.
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The research has been conducted in two stages. In the first stage, the Surface Tank Model of the series of
hydrological distributed models in IFAS was applied. The surface tank model consists of the ratio of rainfall
to land surface, rapid intermediate and ground infiltration flows. In the model the ratio of ground surface to
the surface saturated of flow is estimated as a fraction (3/5) of storage capacity based on Manning Law. To
calculate the Manning Roughness Coefficient in watercourses and stream channels, 17 samples were
collected along the railway from the bed materials of channels crossing the rail. After grain size measuring,
the channels were classified based on 50% diameter particle size (D50) into 8 different classes that the
roughness coefficient according to Alridge and Garret Method was calculated for them. The underground
flow, not rapidly saturated, is also estimated as a fraction of storage capacity and the ground infiltration as a
fraction of storage capacity based on the Darcy Law.

Results and Discussion

The results from IFAS have indicated that out of the total length of 356.37 Km railroad that are crossed
by watercourses and stream channels through 930 bridges and viaducts, up to 47.21 Km between the
stations of Tabas and Namakzar, RobatPoshtBadam and Khenj, and also a part between Ramel and
Jandagh, all including 107 bridges, are exposed to flooding and inundation; up to 49.75 Km of this total also
in the distance between the stations of Shirgasht and after DehShour as well as Tal Hamid and Robat Posht
Badam including 111 bridges are exposed to the possible danger of flooding. A comparison between the
results and the amount of runoff from 1.C.A.R. Model has revealed that the dangerous area has the
maximum height of runoff and the total of annual runoff is more than 100 cm. This volume of annual
runoff is high in these regions because it does not have a smooth temporal distribution and does receive the
annual precipitation seasonally and accidentally in short duration.

The results of grain size analysis of channel bed samples indicated that the D50 in this bed is about 1.3
mm that is typical of intensive floods. During sedimentation by flood the solid material are separated from
the soluble and suspended load and the deposits from floods have sorting with distinct boundaries. By t-
Trask Index the flood deposits can be distinguished from other sediments; it changes from 1.8 to 2.7 for
floods. The index for 17 samples of the study ranged from 2 to 2.45 that is representative of the fact that the
accumulated deposits below the bridges were conducted by flood discharges.

Conclusion

The study area is located in the course of railroad network of the east of Iran that is very important in rail
transportation of the country. The area as one of the most important parts of Iran rail transportation network
experience many damages in flooding seasons. These damages include deposition of flood sediments on the
railway, danger of foundation destruction in the railway, a disruption in rail traffic, and possible loss of life.
In some areas, the replacements in channel bed and building construction and orchard developments
diverted the runoff from its natural network. The IFAS program using different satellite data have been
applied to recognize the flooding and damages by river channels in the basin, and to determine the
vulnerable parts of rail networks. Some inputs in the program were replaced by base map and field
observation data. The analysis of the results of the research has represented that the northern part of Lout
Plain across which the east railroad network passes along an arid region have uneven distribution in
precipitation so that it sometimes receive the total amount of annual precipitation just in 2 hours. This causes
the extensive floods that their volume and velocity are increased due to lack of vegetation and presence of
disjointed materials on the surface. The field observation revealed that the railway crosses floodplains of
many watercourses. These watercourses do not have a stable channel so that they change their channels
almost in every rainfall event. Because of these shifts in the place of channel bed, in flood events these
channels are incompetent for drainage and there would be an oblique invasion by flow to the bridges and
make their piers susceptible to destruction.

Key Words: Flood, Railroad, Lout Plain, IFAS.
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Introduction

Global temperature has increased about 0.74°C over the last century (IPCC, 2007, 30). In recent
studies, the potential of increase in heat waves, heavy precipitation, cold winters, summer storms and
drought events due to climate change has noticed (Zhang,2005,11).

On the other hand, it is believed that climate change will affect most aspects of weather and climate,
especially precipitation and temperature extreme events (Radinovi and Curi, 2009, 200; Lehner et al.,
2006, 293). The socio-economic effects of extreme events (Ryoo et al., 2004, 145), require to give
more attention to such studies. Assessment of the temperature extremes changes is done in many
regions of the world in the last century (Mudelsee et al. 2003; New et al. 2001; Moberg and Jones
2005; Klein Tank and K onnen 2003; Alexander et al. 2006). The socio - economic effects of extreme
events in arid and semi arid regions like Iran due to very vulnerable and fragile echosystems are more
and their sudden changes may be followed by the devastating events. Spatial and temporal variability
of climate in Iran is one of its inherent characteristics and devastative socio-economic effects of
climatic disasters such as floods and droughts have been severe in recent years (Nazemosadat and
Cordery 2000, 59; Barlow et al. 2002, 697; Nazemosadat and Ghasemi 2004, 4016).

Studies such as Rasouli (2004), about spatial analysis of cold winds in the South-western of Iran
and Kaviani et al. (2004) on the effective temperatures in the country, show the variability and
instability of climate. The result of global warming over Iran includes the increased frequency of
extreme events, especially in cold and heat waves, long time severe droughts and torrential rain
(Rahimzadeh et al. 2009, 342). Numerous studies in recent years, have been investigated the average
temperature and precipitation variability over Iran (Alijani 1997; Jahadi Toroghi 2000; Rasooli 2002;
Rahimzadeh and Asgari 2003; Rahimzadeh and Asgari 2005; Pedram et al. 2005; Asadi and Heydari
2011). Furthermore, Rahimzadeh et al (2009) considered the temperature and precipitation extreme
variability in Iran and Taghavi and Mohammadi (2007), stated that the frequency of warm and cold
events, respectively, has been associated of what. Moreover, kari (2010), has confirmed significant
changes in heat waves and cold periods in Tehran. The purpose of this study is to provide a more
detailed analysis about the spatial and temporal distribution of the temperature extremes over Iran.

Study Area

To draw an accurate picture from the variability of climate, temperature extreme are analyzed for
30 synoptic stations which have shown a good spatial distribution over Iran.

* Email: ahmadroushani@yahoo.com Corresponding Author 00989193194730
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Material and Methods

Long-term (1961-2005) data set of daily maximum and minimum temperature is analyzed and has
less missing values. To prevent the effects of heterogeneity in the results, some such as the station's
relocation, missing values less than five percent and adequate long time continuity have been used in
station selection. Other wise, the stations with irrelevant series have removed from dataset. For each
station, 18 indicative climatic indices which has recommended by the joint World Meteorological
Organization CCL/CLIVAR/JCOMM Expert Team on Climate Change Detection and Indices
(ETCCDI) were calculated (Nicholls and Murray, 1999, 24). To detect trends in time series the Mann-
Kendall test (tau), with null hypothesis as "the lack of trend in time series" is used. In addition, the
Mann-Kendal test requires that data to be independent in terms of series. If data has positive serial
correlation, Mann-Kendal will significantly over-estimate the temperature, On the other hand, if the
data has negative serial correlation, the temperature is Significantly will under-estimate (Tabari, 2011,
314). The linear regression model is used to calculate the trend per decade and to determine the
autocorrelation regression error. This test is based on the first order autoregressive error
modelé: = ¥&r—1 + Uz, Durbin-Watson test based on ti]le diﬁerencs between the neighboring
residuals €z — £z—1 and calculated using the formula: d = Ef:“:t—_a;'-}

t=15t
Results and Discussion

The annual minimum temperature has increased in most regions except in Azerbaijan province and
annual maximum temperature in most regions especially in central region is showing an uptrend.
Warm nights, tropical nights and warm spell duration in the station and regional scale show increasing
trends about one day per decade and cold spell duration in central region and Alborz Mountains have a
significant negative trend wich it is consistent with the IPCC study. DTR significant negative trends
over iran and especially over Zagros coordinate with results of previous studies over the Middle East
and Southwestern Asia (Zhang et al., 2005, 10; Klein Tank et al., 2006,9). Growing season length, in
the other regions except in the northern Zagros and southern Azerbaijan has an incremental process.
Cold nights are declining and this decline in Central region, Alborz Mountains and southern regions is
more severe. TNXx index also shows increasing trends in Zagros, Central region and the Alborz. Warm
days in the Zagros, Central Iran and Alborz have increased, that confirms the results of Zhang et al.
(2005). Cold process is only seen in the southern Zagros and especially Shahrekord station. 1DO and
cold days have a reduction in central regions and summer days are increasing in Alborz and Central
region.

Conclusion

In this study, the variability of temperature extreme was analyzed. The results observed in this
study, confirm many previous findings and also provide some new results in terms of indices or
regions. The results show that the temperature has increased over the whole country and this increase
as well as with the global warming (Trenberth et al., 2007), have intensified in recent years. Generally,
the maximum variability is visible in central regions of Iran, which area most indices are significant in
this area and then, Alborz and Zagros show the greatest variability and the Azerbaijan region has the
lowest variability in regional scale.

Key Words: climate variability; climatic extremes; temperature and Iran.
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Introduction

Extreme Floods, hyperconcentrated and debris flows are common natural hazards in the basins
which located in the northern slops of Alborz mountain range (Iranian north system). Flood
occurrence in Golestan national park in 2001, 2002 and 2005( Hosseinzadeh and Jahadi Toroghi
2012), yearly flash floods in Masuleh catchment( Rezaei, 2009), large flood in Neka basin in
1999(Poorahmad 1999) and recent floods in Seh- Hezar basin are only a few examples. Flood hazard
analysis over Iranian mountains is always considered scientific challenge because long discharge
records are not available. On the other hand, flow gage stations may not correctly recored during large
and extreme events because they are often washed out by large events or discharge exceeded the
recordable level. Where the systematic data is not available we need to understand the spatial and
temporal occurrence of the processes with an approach geomorphology. Dendrogeomorphology can
provide an alternative for flood event date by analyzing the growth-ring series of trees affected by past
extreme floods. Dendrogeomorphology represents one of the most precise and accurate methods for
the dating of various geomorphic processes ( Alestalo, 1971; Shroder, 1980, Stoffel and bollschwveilir,
2008, 2010 and 2012).

However the term - Dendrogeomorphology - was coined by Alestalo (1971), how ever the
theoretical background for the study of flooding and sedimentation processes was provided by
Sigafoos (1964) and Harrison and Reid(1967). Helley and LaMarche (1968) applied this techniques so
as to determine the recurrence interval of flood events in Northern California. Later studies in the
United States focused on floods in the White River (Arkansas; Bedinger, 1971) or high summer flows
and floods in the Potomac River (Yanosky, 1982, 1983, 1984).Dendrogeomorphology was also used
for dating of old large magnitude floods by Costa (1978). More over, George and Nielson (2000, 2003)
have analyzed anatomical changes (“flood rings”) in Quercus macrocarpa to identify 19th century
high-magnitude floods in the Red River of Canada. In Europe, only a few studies have focused on
floods so far. For instance the one published by Astrade and Begin (1997) documenting recent spring
floods in the Saone River of France (Stoffel 2008). Recently, scientists in Europe are focused on
determination of flash flood discharge in ungauged mountain catchments (Ballesteros et al., 2011 and
2012, Ruiz et al., 2010). Some review papers in dendrogeomorphology have been published by
Shroder(1980), Hupp(1988), Stoffel and Bollschweiler(2008,2009), Bollschweiler and Stoffel(2010),
stoffel and willford(2012) after Alestalo book(1970). Study of floods using dendrogeomorphology has
not been interested in lIran so far, therefore this paper introduces a new method for flood hazard
researches.

Therefore, the aim of this paper is to date of past large flood events in order to improve frequency
analysis and hazard estimation. We focus on the identification of large floods based on growth
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disturbances in heavily affected trees located in or next to the channel of the Seh-Hezar River in the
Northern of Iran and present (i) a geomorphic map of the floodplain and its channels (1:7000)) (ii) an
analysis of the relation between geomorphology and external tree disturbances; and (iii) a tree-ring-
based dating of past large flood events.

Study Area

The study area includes a multichannel floodplain with 1Km length in the main channel of Seh-
Hezar River located in the northern slops of Alborz Mountain. She-Hezar catchment drains an area of
462 Km2, originating from Takhte-Solayman glaciers and entering in to Caspian Sea (Fig. 1). The
altitude in this catchment ranges from 389 to 4650 m which causes forms of many different
geomorphic- ecologic zones including rainy forest areas in the low altitudes to Preglacial and Glacial
environments at high altitudes. The annual average temperature varies from 0 to 13 °C; and the basin is
characterized by abundant precipitation which falls as snow at high elevations in winter.

Extreme floods are common in the Seh-Hezar River catchment and are triggered by heavy storms
and high stream gradient, which makes extremely high discharge and debris transport rates possible.
Local organizations emphases that the occurrence of floods have been increased in the river by Glacial
melting which is accelerated under global warming phenomena during the last decade. Some studies is
been referred to acceleration of melting and ablation of Alam-Kuh and Takhte-Solayman glaciers by
global warming(e.g, Yamani 2009) Hydrological data are available only for 10 years(2001-2011) from
the “Servash-Poshteh” station located in the 5 Km upper part of the study area.

Material and Methods

The materials were used in this paper consists ASTER digital elevation model, ETM satellite
image, maximum flood discharge records of Servash-Poshteh station and 20 tree samples as cross
section and wedges.

The methods applied in this study can be divided into three main sections, namely: (i) field
procedures; (i) tree-ring data analyses; and (iii) flood reconstructions.

Floods and Hyperconcentrated flows may affect the morphology of a tree in different ways, leading
to different growth responses in the tree-ring series (Stoffel and Bollschweiler, 2009). The most
frequent disturbances and associated reactions in trees growing inside or adjacent to fl flood torrents in
the study area is shown in Fig. 4. Floods may (i) tilt the stems of trees growing in the river, on gravel
bars, or river banks through the unilateral pressure of the flow or through the impact of individual
boulders (Braam et al., 1987; Fantucci and Sorriso-Valvo, 1999; Stoffel et al., 2005); (ii) expose roots
as a result of river bank or gravel bar erosion (Lamarche, 1968; Carrara and Carroll, 1979; McAuliffe
et al., 2006); (iii) remove the bark from the stem and injure the cambium from the impact or the
abrasion of boulders and wood transported in the flow (Sachs, 1991; Larson, 1994; Bollschweiler et al.,
2008); or (iv) shear off trees and cause the formation of candelabra growth following severe impact by
boulders (Butler, 1987; Shroder and Butler, 1987).

The dendrogeomorphological study followed a geomorphological survey of the study based on the
recognition and mapping of channel landform and deposits (Fig. 3)

The sampling strategy was based on external evidences of flood activity in trees. We selected a total
of 15 Acer and Alnuse that were influenced by extreme floods and were located within the channel, on
the gravel bars, or on the banks of the channels which marked by a, b, and ¢ in the study site.

Samples were dried in the outdoor area in a summer dry whether (Mashhad city) and sanded with
hard and soft sandpapers until got the clear surface to simple accounting of tree rings. Tree rings were
counted by a dissecting microscope with an accuracy of 1/10 mm. Furthermore, samples were
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analyzed visually, and tree rings showing compression wood or callus tissue were noted in a dedicated
file and flood events were dated using these wood changes.

Results and Discussion

In the present study, 15 Acer and Alnus trees affected by extreme floods have been analyzed with
20 wedge and cross sections to reconstruct extreme flood events at Seh- Hezar River (Alborz mountan
System) covering the past 100 years. While the time covered by this reconstruction is much shorter
compared to other paleoflood hydrology methods (e.g. Baker 2008, and Benito 2005), our study clearly
shows the potential of extreme flood analyses based on information contained in growth-ring series of
affected trees. Maximum annual discharges have been recorded from 2001 to 2011 systemically. The
largest flood in this period with 6980 m3/s has been occurred in summer 2011.Based on flood mark
elevations on tree stems; this event approximately is similar to as large paleofloods in discharge and
flood levels. A series of floods were recorded in 2003, 2004, 2007, 2010 with discharge or 5225, 2100,
2400, 2400 and 1850 m3/s respectively. The results from dendrogeomorphology analysis summarized
in the table 1. These data shows occurrence of 6 extreme floods in the 1936, 1942, 1976, 1983, 1992
and 1998. The 1983 flood was buried the sampled stem trees in 1.2 m depth but 9 years later(1992)
another extreme flood was degraded the sediments and exposed the new tree roots. Consequently, the
aggradation and degradation ages obtained by growth rings counting of the oldest spurting roots from
stem and wood reactions after root exposure (Fig. 10-3). The above mentioned root sample is scratched
by flood of 2003 and the age of the flood is recognized by counting the rings in the callus tissue. The
scars of 1976 flood are seen at the same level of 2011 flood and based on growth rings in the callus.
We determined the age of this flood with seasonally precision (summer 1976). Based on flood scar
elevations on tree stems and channel characteristics, the paleoflood discharges is assessed.

Conclusion

This paper clearly illustrates the ability of dendrogeomorphology for flood analysis and documents
how dating of past events can be improved in areas where the lack of historical documents, rainfall,
and discharge data prevents the use of traditional methods. This method can be used in the many
mountainous watersheds in Iran. Comparing with other historical methods in geomorphology,
dendrogeomorphology covers a short period of time but gives precise annual, seasonall and even
monthly time for past occurrence floods in the ungauged basins. In this paper, we obtained the age of 6
extreme floods in the Seh-Hezar River and found out the amount of flood discharges was ranged
between 5000 to 10000 m3/s (Table. 2). In addition the frequency of extreme floods has been increased
during the last decades with a concentrating in the summer season. It may causes by global warming
which affected mountainous glaciers in the upstream of Seh-Hezar River. The results show more
probable glacier melting in recent years (Fig. 13).

Key Words: Dendrogeomorphology, Extreme Floods, PaleoFlood Hydrology, Seh-Hezar basin, tree
ring dating.
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Introduction

Hazards can be divided into two main groups: one based on origin and other based on speed of
occurrence. From view point of speed, the hazards divided into catastrophe and gradual types. For
example earthguake, flooding, landslide, avalanche and intense rainfall especially hail are classified
into catastrophe events. Gradual events include Drought, global warming and soil creeping. In gradual
events per form considerations can effectively decrease the pains and damages. But in catastrophe ones
there isn't enough opportunity for adaptation or response and pains and damages are intensive.
Therefore pre-identifying the potential risk of catastrophe hazards can help us to decrease their pains
and damages.

Hail is one of the destructive atmospheric phenomenon which causes wide destruction in different
economic section including agriculture. Hail often occurs from thunderstorm systems especially
cumulonimbus clouds in springtime. Hail is a result of severe convection in thunderstorm systems. The
occurrence of heavy rainfalls in spring and summer may tend to flooding and damage the crops and
roads. The target of this research is recognition of the synoptic patterns and determination of the
quantitative dynamic thresholds such as relative vorticity, divergence and convergence of humidity,
vertical motion and also thermodynamic quantities such as specific humidity and streamline from 48
hours before the storm begin to start until it reaches to peak.

Study Area

The northwest of Iran is the main study area. The selected stations belong to tree provinces:
Avrdebil, east and west Azerbyejan. The geographical location is within 35° 57 to 39° 46' North and 44°
13'to 48° 55' East.

Material and Methods

From 100 metrological codes, numbers of 99, 96, 89 and 27are related to hail with various
severities. Then with concern to frequencies the hourly and monthly graphs of hail occurrence for
stations were drawn. And reanalysis data for hailstorm cases are obtained from; NCEP/NCAR. The
data of mean sea level pressure, geopotential height of 700 and 500 HPA levels, specific humidity and
wind components of 850 HPA, convergence and divergence in surface level, relative vorticity and
omega of 700 HPA and the cross section of omega and relative humidity for 38° 5* N (Tabriz) are used
from 48 hours before storm generated with 6 hour interval in an area from equator to 70°N and UTC
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meridian to 70° E. This research performed by using statistical and synoptic software, Excel and
GrADS.

Results and Discussion

Investing 3-hour data, the most frequent hail is seen in hours 9 to 18 UTC. Most monthly
frequencies of hail is seen on April, May, March and June, respectively. The maximum frequency of
hailstorm in selected stations reported in Maraghe. For synoptic analysis of hailstorm, the daily map of
May 1997 was analyzed from 48 hours before storm generation. On May 4th at 03 UTC in Tabriz, 06
UTC in Sardasht and at 21 UTC in Kalkhal the severe hailstorm was reported.

Conclusion

With concern to mechanism and behaviour of weather systems in formation of hailstorm for
northwest of Iran in may 4th 1997, the following results were concluded by synoptic analysis:

- In mean sea level charts by backward motions of Azores high center to the west and Siberian high
center to the east, the Icelandic Low through southeast extension is caused to its trough to penetrate
into south coasts of Caspian Sea. Also with backward motion of STHP cell from north of Arabian
peninsula to south, the influence field of Sudan Low and Red Sea trough reach to north and middle east
especially to Mesopotamia in Irag. In eastern boundaries of Iran the Pakistan low with westward
motion expands over most parts of Iran in low levels. Position of low and high centers 700 and 500
HPA levels are similar and in northwest of Europe the eastward motion of Icelandic low associated
with its strengthening.

- In central parts of Mediterranean Sea with movement of low centers the trough axis direction
become northeast to southwest.

- Circumpolar Vortex expands to near 30° N and affects the northwest of Iran from east part of the
trough.

- In 700 HPA level from 48 hours before rainfall occurrence, the amount of vorticity maximum is 4
to 6 unit (x10® rad/sec) and its minimum is -4 to -6 unit and also moisture convergence amounts are 2
to 5 and -2 to -4 respectively. The maximum of specific humidity in 850 HPA is 8 to 10 (gr/kg).

- The cross section of Omega on a day before rainfall occurrence shows negative amounts in west
part of study area. This pattern moves toward Iran by eastward movement of atmospheric waves and
the maximum omega reaches to -0.35 (Pascal/sec).

Key Words: Climate hazards, widespread hailstorm, Synoptic, Forecast, North West of Iran.
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Introduction

Soail is one of the most valuable national resources that can be wasted by erosion phenomenon.
Therefore, prevention of soil erosion is universally considered. Erosion is a process by which soil
particles are separated from their original context and can be moved to another location. Rill erosion is
a kind of water erosion in which detachment and movement of soil particles can be affected by
concentrated flowing water. Development of rill dimensions can produce water courses and gullies that
generate large amount of sediment. Therefore, determining the most important parameters affecting rill
erosion process is necessary to manage and minimize soil losses. One of the factors of soil degradation
in the hills of Ahmad-Abad, Mashhad region is a kind of rill erosions which makes it to recognize its
behavior to control that. This study’s aim is to determine the most effective elements in rill erosion of
some hill slopes area in Ahmad-Abad, Mashhad region, where rill erosion is highly noticeable. The
investigated parameters are as follow: slope length, canopy cover, ground cover, soil texture
(percentage of sand, silt and clay in soil sample) slope and its common effect on length. Then, relations
between the investigated parameters and the number of rill for one meter were investigated.

Study Area

The study area is located in the North East of Iran at a distance of approximately 60 kilometres
southwest of the city of Mashhad. .The geological formation of the land is Marl and Conglomerate and
its general topographical structure is low hill. The location of the study area is from 59° 28’ to 59° 35’
in east longitude and from 3558 to 36 00" in north latitude.

The average annual rainfall in the region is estimated around 251 mm. On the basis of Demarten
scheme (considering the volume of rainfall and temperature) climate of the region is semi-arid. Unit area
physiographic is low rounded hills covered with thin soil. VVegetation zone, where scattered and sparse from
prairie feature aspect is peanuts and lettuce fields of wild grass with hardwood such as Amygdalus ebarnum,
Lactuca orientalis with Forbs such as Verbuscum songaricum, Centurea virgata and so on.

Material and Methods

In this study, data has been collected through sampling. In selecting sites, the systematic analytical
sampling method has been employed. In each site, the start point of transect has been located
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randomly, and along each transect, the parameters under investigation were measured through
systematic sampling.

A guadrate of 50 x 50 meters was created on the slopes in each site under research from the highest
point of the ridge slopes (the highest point on the dividing line of water and water movement into the
hill slope). Then, 5 transects with 50 m length were established on each quadrate. The distance between
each transect was 10 m. As a result, that were 5 transects with slope length of 10, 20, 30, 40 and 50
meters at each site. So, there were 7 sites containing 35 transects of 10 to 50 meters totally.

Ground slope was measured in each transect, at distances of 0, 10, 20, 30, 40 and 50 meters from
the start point of the transect. Most of plants in the region are very close to the ground surface. So the
parameter of canopy cover was chosen to measure the quantity of vegetation. Percentage of ground
cover with regard to the percentage of gravel surface (2 cm or more in diameter) and percentage
canopy cover of herbaceous plants and shrubs has been determined. This factor was measured through
applying the sampling point. A rod released vertically at each transects at every 20 cm length and strike
with each component of cover, gravel or bare soil was recorded. Then, the data obtained for each of the
components were converted to percent.

Due to the variability of physical properties of soil in hillside and approximately stability of these
features along a transect, to determine soil texture, sampling were performed at three points along the
upstream domain (length 10 m), middle (length 30 m) and lower domain (length 50 m). Field
observations indicate that soil to a depth of 20 cm has been affected by rill erosion. For this reason, 3
soil samples from each site to a depth of 20 cm was taken and transported to the laboratory, and soil
texture of samples were measured.

According to the obtained data which were normal, Pearson correlation in the expression of relation
between each of the factors affecting the erosion with number of rills per unit length was used.
Statistical Minitab 16 software was used.

Results and Discussion

The results of correlation showed that most of the investigated parameters such as ground cover,
canopy cover, gravel cover, amount of available clay and common effects of slope length and amount
of slope have significant correlations with rill occurrence and its occasion. Moreover, the amount of
rills has the highest correlation with ground cover (-0.3). Slope length and amount of slope were not
correlated with rill occurrence and its occasion, however common effect of them showed a significant
correlation (0.14). Accordingly, vegetation managements and rangeland management’s have to be
considered as the first step to reduce erosion potential in Ahmad-Abad region.

Conclusion

One of the factors of soil degradation in the hills of Ahmad-Abad, Mashhad region is a kind of rill
erosions which makes the recognition of the behaviour and control essential. This study was conducted
to determine the most effective elements in rill erosion of some hill slopes area in Ahmad-Abad,
Mashhad region, where rill erosion is highly noticeable. The investigated parameters are as follow:
slope length, canopy cover, ground cover, soil texture (percentage of sand, silt and clay in soil sample)
slope and its common effect on length. Then, relations between the investigated parameters and the
number of rill for one meter were investigated. The results of correlation showed the amount of rills
has the highest correlation with ground cover. So improve vegetation cover of rangelands, especially
coverage’s near the surface are effective on reduced of rill erosion. Vegetation managements and
rangeland management’s have to be considered as the first step to reduce erosion potential in Ahmad-
Abad region.

Key Words: rill erosion, rangeland, ground cover, soil texture, slop length.
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Introduction

One of the important events that usually occur in seas and large water bodies’ concurrent with the
change of season is the growth and species increase of Phytoplankton. In the natural environment, this
event does not result in imbalances of water ecosystems. However, pollution caused by human
activities results in excessive growth and reproduction of Phytoplankton and other opportunist species.
A certain species, cyan bacteria, which in dense populations (100 to 1000 numbers in a millilitre), is
dangerous to water bodies and the cause of Algal blossoming or blooms. Algal blooms result in a
decrease in water quality through the formation of a thick putrid foam-like layer on the surface of the
water. This layer prevents sunlight from penetrating the water, and decreases oxygen availability. In
this way, it has a negative effect on the biological and ecological structure of the aquatic ecosystems.
The species that forms this layer may thus directly harm the creatures that live in this water column,
and in some instances, result in their death. As the formation of Algal blooms depends on the physical
and biochemical conditions of the water body together with the conditions of the water and air
(sunlight, water temperature, wind speed, etc.), the Caspian sea is of interest considering both its
special physical and chemical features and human interference. The Caspian Sea ecosystem is
constantly changing,, and in recent years, numerous Algal blooms in the Caspian Sea have been
observed. For this reason, this study has aimed to evaluate climatic patterns simultaneous with Algal
blooms. The goal of this study is to identify climatic patterns simultaneous with Algal blooms in the
southern Caspian, for the months of August and September 2005. By so doing, the results aim to
provide the initial stage of prediction of the timing and occurrence of Algal Bloom events in the
Caspian Sea.

Material and Methods

The study region for this research is the southern area of the Caspian Sea, in which one of the most
exceptional Algal blooms, occurred in August and September 2005 (Figure no. 1). The data used in
this research include 1000 HPA and 500 HPA air pressure, 10- meter meridian (V-wind) and zonal (U-
wind) winds, at 10m altitude, the air temperature at 2m altitude, surface temperature and Chlorophyll
A. The range of patterns in air pressure from the Greenwich meridian to 80° E longitude, patterns of the
wind and air temperature for the region of the Caspian Sea and its neighbouring areas from 40° to 60°
E and 35° to 50°N are also used. These data were obtained from NOAA website in Netcdf format and
converted to text format (ASCII) there were then converted into time and place matrixes for the above
mentioned two months. Finally, temporal series plots were produced for each, variable and were
Composited for the analysis. For this study, wind fields less than 4.8 meter per second, and air
temperature exceeding 25°C were evaluated. It is noteworthy that the research method in this research
generally includes circulation to environment method.
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Results and Discussion

The findings of this research demonstrate that, at the time of the formation of Algal blooms in the
southern Caspian Sea; the map pattern of air pressure presents an anticyclone system. The duration and
source of this anticyclone is located over the Atlantic Ocean, in the high-pressure regions of the Azores
high. This pattern is clear up to the level of 850 HPA. In the 500 HPA level, a relatively weak
atmospheric ridge is observed. As a result of this anticyclone circulation, the wind rotates clockwise
over the region. The direction of wind which is mostly over the southern Caspian has the lowest speed
from northeast to the southwest. Perpendicular streams of the air demonstrate a weak decrease in speed
in the regions of the southwest of the Caspian. This pattern in the perpendicular surface is stretched on
the north-south axis of the Caspian Sea up to 500 HPA level. During this period, the surface
temperature, air temperature and Chlorophyll have specific conditions.

Conclusion

Considering that Algal blooms are formed when the physical and biochemical conditions of water
in the southern Caspian are prepared, and when there are appropriate climatic conditions, occurrence in
other regions of the Caspian Sea is possible. The occurrence of the Algal blooms of the months of
August and September 2005, especially in the southern Caspian, demonstrates climatic conditions
required for its occurrence. These include the occurrence of an anticyclone circulation, accompanied by
a long period of relatively high stability. Furthermore, the hot period of the year causes the increase in
the temperature of the surface of the water of the Caspian Sea (Figure 2), clearly demonstrated by the
results of the investigation of the air temperature. Wind speed is considerably low in stable atmospheric
conditions, and these results in instability and imbalance of the sea surface. Therefore, the conditions of
the combination of the surface and deep waters reach their minimum. Although the combination of the
upper layer of water is essential for bringing the necessary nutrients to the surface, the wind threshold
can bring about these conditions more easily. While we took wind as our presupposition, by
considering the synoptic winds with the wind threshold of 4.8 meter per second, it should be noted that
this matter needs further investigation in order to be confirmed.

Key Words: Synoptic climatology, Algal blooms, South Caspian, Pattern of the peripheral circulation,
Ridge.
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Introduction

One of the factors affecting in the control of environmental hazards, is the stability of the
structure Landforms. Human activities especially in the case transportation, and also the need to
expand it in different areas, can significantly affect on the region geomorphologic structures and
causing high damages on life and financial. As a result, human activity can operate as a factor in
change geomorphic systems. In this relationship, the semi-arid mountains terms of having
topography, climate and vegetation Conditions, are most sensitive areas due to changes of
human interventions. Roads and communications networks are one of the important parts of
landscape and there is a symbol of human degradation in landscape. In this research trying to
create the relationship between the situation geomorphologic of region and construction the
Rudbar - Rostam Abad freeway with the mass movement, particularly rock fall process, in order
to analyze the geomorphologic responses of region. The objective of this research is evaluation
and classification of rock fall hazard in the Rudbar - Rostam Abad freeway that has been done
with quantitative analysis of the efficient criteria for the occurrence of this phenomenon, So that
in the past has happen numerous examples in this road..

Study Area

The study area is a section of Rudbar - Rostam Abad freeway in the Sefidroud Valley. This
range is part of the geomorphology unit the western Alborz. According to the climate data,
vegetation cover and geomorphologic resource, the climate of the region is semi-arid. Sefidroud
valley in the divisions of geomorphology units is natural boundary the Alborz and Talesh units
also this valley caused by the river erosion along the Talesh fault.

Material and Methods

In this research remote sensing data, topographic and geologic maps and data results of field
surveys was used for the preparation land use map and Analytic Network Process model have
been used to analyze the occurrence of rock falling. This model (ANP) is used as a way to
weighting, paired comparisons and analysis of grading the rock fall occurring processes in the
study area. This research done in the following steps: first, determine criterions and characterize
the clusters, this step was to determine the factors associated with rock falling processes and 8
main element involved in the problem according to the similarities subject were divided into the
two clusters of environmental features and natural hazards. Second, the relationships and

* Email: mm_hosseinzadeh1@yahoo.com Corresponding Author 00989111937320


mailto:srhosszadeh@um.ac.ir

Geography and Environmental Hazards 2 (2012) 16

dependencies between the elements have determined. In this stage the questionnaire and
Dematy | process was used and results were processed. The third step is creating connections
between clusters and elements that were performed in the Super decisions software. The fourth
and the main stage of the model is weighting and pair comparison between elements and values,
and paired comparison will be base on network analysis and criterion control. Pair comparisons
between elements were performed by using a questionnaire and after determining the final value
of each comparison, values and weights obtained from the questionnaires were transferred to the
Super decisions software. Finally, using these weights, the finals weight and coefficient of
research through the processes of super matrix and it normalizations by the weight of clusters
were calculated. The last step, is involves the classification of layers and finally Provide map
the risk of rock falling with using the GIS software.

Results and Discussion

Analyze the maps obtained indicates whatever the slope is greater, the risk of rock falling
increases and the North Slopes is most relevant of aspect for the rock fall. Also the wasteland
has greatest risk of rock falling and then farming lands and the riverbank are placed in the next
classes.

The geology information indicated that volcanic rocks, the mass rocks and Los are most
prone areas for rock falling risk and lands alluvial and sediments of sand and conglomerates are
placed in the next rankings. Also, by reducing the distance from the faults, road and streams, the
possibility of rock falling will increase. In addition, with increasing of precipitation the risk of
rock falling rises. Thus a large part of the road is located in the range with high risk of rock
falling.

Conclusion

Essentially, construction of road in mountainous regions is causing destruction of the
ecosystems.

According to the findings of this research and Zoning the degree of the rock fall risk and
field surveys, more of this road is matches with the high-risk zones. The research results, in the
form of map zoning the rock fall rick, indicated that the areas with high degree of risk the rock
falling in terms of the land use criteria were of the type wasteland and in terms of climate are in
semi-arid mountain areas. Moreover, areas with the higher-risk have a greater percentage of the
slope. Therefore According to the reasons been said this area is a high-risk zone in the
management of road. Using the results of this research can be help to planning the
environmental hazards on the Rudbar - Rostam Abad highway for prevent the damage of life
and financial Including these actions can be Pointed to the stepped slopes with the high risk and
construction the metal tours in areas with a high degree of risk especially in the volcanic rock
and mass units.

Key Words: Road Geomorphology, Environmental Hazard, Rock fall Process, Analytic
Network Process, Roudbar-Rostam Abad Freeway.
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Introduction

The Dynamic State Index (DSI) is being introduced on the basis of a newly developed theory
termed the Energy-Vorticity Theory (EVT). As a weather index, the DSI can describe the temporal
sequence and intensity of areas of high and low pressure; but as a climate index, it can also diagnose
climate change based on the variation in solar radiation or the influences of friction. In physical terms,
the index is a parameter that combines the retention of energy and the atmospheric vorticity with each
other. If the index is at zero, the atmosphere is in a stable basic energy-vorticity state. The new idea is
to determine the variability of the weather and the climate as deviations from this characteristic status.
If the index is positive, the large-scale weather pattern is characterized by extended areas of high
pressure. If, however, it takes on a negative value, atmospheric activity features mainly low-pressure
vortices (cyclones) instead. Hot summers, such as that experienced in Europe in 1997, are
characterized by especially low fluctuations in this index. This research investigates relationships
between heavy precipitation events and DSI.

Study Area

The north of Iran including Gilan, Mazandaran and Golestan provinces is the study area for surface
data analyses. Also a region between 0° to 80°N in latitude and -20° to 120°E in longitude is the study
area for upper levels analyses. The Caspian Sea is located in this region. The Caspian Sea is the largest
closed body of water on the surface of the Earth. The sea has a surface area of 371,000 square
kilometers and a volume of 78,200 cubic kilometers. Its basin has no outflows and is bounded by
northern Iran, southern Russia, western Kazakhstan and Turkmenistan, and eastern Azerbaijan.

Material and Methods

On the basis of daily precipitation events and with regard to 25 and 50 percent probability,
precipitation events were divided into two groups of heavy and super heavy precipitation. The
precipitation was grouped into two classes including convective and non-convective clouds based on
clouds synoptic indexes. The DSI was computed in different levels and different precipitation groups
including heavy, super-heavy, convective and non-convective events using density, potential vorticity,
potential temperature and Bernoulli-Stream function. These atmospheric characteristics were
calculated using temperature, Geopotential height and wind velocity (ERA40 database). Spearman’s
correlation coefficient between mean daily of DSI and mean of precipitation was computed in different
levels and precipitation groups. The mean SLP and mean DSI maps were compared in different
precipitation groups.
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Results and Discussion

investigation on correlation coefficient between DSI and mean precipitation in different groups
(super-heavy and convective, heavy and convective, super-heavy and non-convective, heavy and
non-convective) and different levels show that the super-heavy and convective precipitation events
in 310° Kelvin level show the highest positive correlation coefficient (40%) in the north east of
Caspian Sea and the highest negative correlation coefficient (-32%) in south west of Caspian Sea
among the groups significantly. The north and the south of Caspian Sea have positive and negative
DSI respectively in different levels and precipitation groups (figures 1-4).

Conclusion

The results reveal that the north of Caspian Sea have positive DSI(subsidence) and negative
DSl(air lifting) in all precipitation groups and in 280 to 310 Kelvin. In super-heavy precipitation
group when convective clouds are in the sky, there are just a small area with strong positive DSI
(strong subsidence) in the north of Caspian Sea. The other parts of the Sea have negative DSI or air
lifting. DSI in heavy precipitation group is less positive and less negative than super precipitation
group both convective and non-convective events. Subsidence and airlifting area are different in
each precipitation group. Despite the good role of the DSI for recognition of subsidence and
airlifting area, correlation coefficient between precipitation and the absolute DSI is more in Europe
than the north of Iran.

Key Words: DSI, Super-heavy, heavy, convective, non-convective precipitation, the Southern coasts
of Caspian Sea.
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