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Introduction

There has been always an interaction between geomorphic landforms and vegetation type and
density. Different landforms, because of their different processes such as degradation and
aggradation, play an important role in type and density of vegetation. Either large-scale landforms
such as continental shield and large mountains or micro-scale scale ones such as karstic depression
and small valleys control vegetation characteristics. Alluvial fan is one of the most important
depositional landforms that is composed of particles such as clay, silt, sand, gravel and boulder. This
landform is often developed in arid and semi-arid regions. The active (young) alluvial fan is a surface
influenced by flooding and deposition, whereas an inactive (old) fan is a flood-free surface without
deposition and is more affected by degradation and gullying processes. Sabzevar region in Khorasan
Razavi Province, due to its various and typical alluvial fans, is suitable location for studying the
geomorphology/vegetation relations. Three alluvial fans including relict, old and young ones in south
of Foshtanq village, in West of Sabzevar, have been evaluated in this study. Since the effect of
landforms and processes of alluvial fans on vegetation properties is less studied in Iran, the aim of
this study is qualitative and quantitative assessment of vegetation type and density in abandoned, old
and young fans in south of Foshtanq village.

Methods and Materials

To differentiate relict, old and young fan surfaces, some criteria such as weathering features, surface
morphology, drainage pattern and surface color/tone on satellite images were used. The borders of
fans catchments were obtained from 1/50000 topographic maps and the geological data were



obtained from 1/100000 geological maps. The recognition of 23 vegetation type was carried out by
field studies. In order to measure the vegetation canopy on alluvial fan surfaces, a total number of 12
guadrangles, with dimensions of 10 m by 10 m, were determined and vegetation canopy were
measured in every quadrangle by field measurements. In order to study the physical and chemical
characteristics of fans soils, 10 samples were gathered from in the top 30 cm of soil profile, and then
soil texture, acidity, electrical conductivity, total neutralizing value, available phosphorus, available
potassium, total nitrogen, total organic carbon were measured in each sample.

Results and Discussion

Results show that dominant vegetation type of interfluves of all fans is Artemisia seiberi, and
dominant vegetation type of swales of old fan is Pteropyrum aucheri. The swales of young fan don’t
have any vegetation. Overall, 23 vegetation species were recognized on surfaces of all fans. The
study of soil texture shows that the rates of silt and clay are higher in bars than swales of young fan.
Also, in old and relict fans, the rates of silt and clay are higher in interfluves than gullies. Data reveal
that soil fertility is higher in old and relict fans compared to young one. In apexes of old and relict
fans, the soil fertility is higher in interfluves than gully beds. This is due to the higher slopes and
degradation of gullies, whereas relatively stable interfluves have provided more development and
fertility of soils. The highest rate of vegetation canopy (10.67%) belongs to toe of relict fan and the
lowest rate (0.58%) is related to swales of young fan toe. Interfluves of old fan have higher
vegetation canopy than gully beds while the gully beds of relict fan have higher canopy than
interfluves.

Conclusions

Results show that gullies on abandoned fan, due to their coarser texture, are adequate for shrubs.
Vegetation of abandoned fan’s gullies has highest amount of canopy (10.676%) because of sufficient
moisture drained from interfluves while the vegetation on active channels of old and young fans has
lowest canopy (0.58 % for young fan and 0.887% for old fan). Long-term exposure of relict fan
surface to degradation has resulted in the development of deep gullies (in some cases, more than 6
meters deep). Gullies on the toe of relict fans are well developed and have U shaped cross sections.
Although soils of gully beds have lower fertility compared to interfluves, their coarse texture and
higher moisture have resulted in increased vegetation percentage in gully beds of both toe and apex
of relict fan. Also, gully beds can drain interfluves and hence have better groundwater resources
compared to interfluves. This situation has resulted in relative increase of vegetation in gully beds.
Overall, results show that geomorphological processes such as incision and deposition influence the
soil texture and fertility and hence vegetation type and density.

Keywords: Landform, Vegetation species, Alluvial fan, Foshtang, Sabzevar.
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