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ABSTRACT

Peltier in his article published in 1950 by Association of American Geographers (AAG), seven models for the
determination of chemical weathering, frost action, weathering regions, pluvial erosion, mass movement, wind
action and morphogenetic regions based on mean annual temperature and mean annual Precipitation, is
introduced. In order to we first selected synoptic weather stations with long-period data in the period 1956 to 2005
and then annual rain and temperature was calculated for each station. Using relationship between this parameters
and elevation and a digital elevation model (DEM) with a resolution of 30 meters, average precipitation and
temperature maps of the basin were obtained in Arc-Map. Seven graphs based on temperature and precipitation was
coordinated in global map and import to Arc-map. Zones observed in basin include: maximum and moderate in
wind action, very slight and slight mechanical in weathering, weak in chemical weathering, absent and weak in frost
action, minimum and moderate in mass movement, maximum, minimum and moderate in pluvial erosion and arid,
semiarid, savanna and boreal in morphogenetic regions.
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INTRODUCTION

Weathering is the gradual destruction of rock ursleface conditions. Weathering may involve phylgicacesses
(mechanical weathering) or chemical activity (chemhiweathering). Some workers also include theoastiof
living things (organic weathering), although theam also be classified as mechanical or chemicalammbination
of both. Weathering can range from a change inrcalahe way to the complete breakdown of minenals clay
and other surface minerals. Weathering createssitepof altered and loosened material, called tesidhat are
ready to undergo transportation and thus be erdéiedion means weathering plus transportationeaséime time.
Weathering is necessary for erosion, but a rock meagther without undergoing erosion. Peltier [Spg@phical
cycles under the glacial geomorphology in relationclimate studies and seven models of weatherimg) a
morphogenetic presented. Peltier's paper is a atdrithat is still used today to describe the weaiberocesses of
the Earth. The focus of his paper was on the diffetypes of weathering and erosion that are oitgudue to the
amounts of rainfall and temperature. These modeds eéhemical weathering, frost action, weatheriegions,
pluvial erosion, mass movement, wind action andpmogenetic regions [1]. Chemical weathering (alsown as
decomposition or decay) is the breakdown of rockativering) by chemical mechanisms, the most impbdeaes
being carbonation, hydration, hydrolysis, oxidatiand ion exchange in solution. Chemical weathecimgnges the
composition of the rock material toward surface emitts, such as clays. It attacks minerals thatrelagively
unstable in surface conditions, such as the primangrals of igneous rocks like basalt, granit@eridotite. Water

118
Pelagia Research Library



Morteza Abtahi et al Euro. J. Exp. Bio., 2013, 3(4):118-125

is especially effective at introducing chemicallstige agents by way of fractures and causing rdoksrumble
piecemeal or by loosening thin shells of material §pheroid weathering). Chemical weathering magiuithe
shallow, low-temperature alteration. The weathepngcess caused by cycles of freezing and thawingater in
surface pores, cracks, and other openings. Alteroiatepeated cycles of freezing and thawing oeweabntained in
materials; the term is especially applied to ditimgpeffects of this action. Frost action can db&termed as the
mechanical weathering graph since it captures tbasawhere lack of high temperatures lend to marehamnical
weathering than chemical weathering. The grapmdefivhere there are significant amounts of pretipit and the
freezing point is breeched often. This allows fozekze and refreeze, thus breaking down rock foomstby
mechanical means, i.e. rubbing, grinding and ggatintions. The frost action graph takes into actdlbe areas
where the mean annual temperature and precipitaiencausing this effect, thus causing the mosthargcal
weathering. The increasing temperature and inarggsiecipitation until the temperature is too htghallow for
sufficient freeze thaw cycles to cause the meclaamieathering to take place define the other griadagaons. The
weathering regions graph is a combination of thenubal weathering and frost action graphs. These draphs
when combined create the Weathering Regions siack i at the opposite spectrum of the Temperaheaans.
Pluvial erosion is the amount of erosion that issesl by higher precipitation amounts over a givera.aThe
regions of the pluvial erosion graph are perhagsmiost confusing, since the areas with the greatesunt of
precipitation and temperature are considered mincoanpared to lower precipitation and temperatitethaps
Peltier was taking into account the vegetation tieturs when you have high temperatures and largruats of
precipitation, namely tropical forests, which redytuvial erosion with all the plant matter andtregstems. Peltier
may have considered these areas as having as mleds @luvial erosion as areas where precipitatias very low
on an annual basis.

Mass movement is defined as areas where steessdopehigh annual precipitation cause the looseambfalling

of large amounts of material. The graph is indi@btf these areas of great amounts of rainfallmedipitation and
also of lower temperatures, where the freeze thaledas less of an effect, and of higher predipita Where the
amount of precipitation is minimal, there is littieass movement occurring. Wind action is definedrass where
wind action, also considered mechanical weathebggneans of high wind speeds due to lack of pitipn or of

high enough precipitation, and therefore a lackegjetation to reduce wind speeds. The graph defiiggsannual
temperature and precipitation as having less wittba due to high amounts of vegetation and mads swhile

low temperatures and areas with low precipitatiom eonsidered more vulnerable to wind action. Bynahe

morphogenetic regions graph, which is more of mafic and vegetative classification than a weatlgegraph,

illustrates the various climate regimes that tmeperature and precipitation annual means can descrhe actions
of plants and the animals they support can haveffeet on the weathering of any particular locattora lesser
degree. The classifications for the MorphogenetgiBns are:

Selva — Wet and hot annually

Maritime — Wet and warm annually

Moderate — Less precipitation but still warm

Savanna — Lower amounts of precipitation but teroees range from low to high annually

Semi-arid — Low precipitation amounts and warmdab h

Arid — Very little precipitation and hot

Boreal — Warm but cycles between freeze-thaw cgotbenough precipitation to nurture hardy vegetatio
Periglacial — Freeze-thaw cycle is dominant anduccoften, and

Glacial — Freeze-thaw cycle less effective sincepteratures stay very low year round.

Shafiei et al. [6] studied weathering and geomeidadproperties of Alvand granitic rocks in westdran. From
the field and laboratory studies, robust lineaatiehships are found between the weathering degfr¢lee tested
samples and their geomechanical properties. Maghst@l. [3] studied the rock weathering processte zoning
of the North-West of Iran by Peltier's models. Resshowed that from 9 of the morphogenetic zorfeBeltier’s
model, 5 regions have occurred, so that the greaters semi-arid zone in north west of Iran. Zan{2009) in his

doctoral thesis studied central Elborze morphodenet Iran by Peltier's method. Fowler and Peterdah
represented Peltier's weathering, erosion and ¢limgraphs using Geographic Information SystemsSjGlI
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Khanlari et al. [2] evaluated weathering procesféect on engineering properties of Alvand graniticks (west of
Iran), based on weathering indices. In this re¢eawvas focused on the assessment of relationshiwebet
weathering indices and uniaxial compressive strengbor this reason, some of the most important kexatg
indices are reviewed. The aim of this study is detee of the rate and types of weathering and nagphetic
zones Namak lake basin using climatic data andePslgraph.

MATERIALS AND METHODS

The study area is located on longitud€ 28 to 52 28E and latitude 358 to 3628 N (Fig. 1). This zone
includes the southern slopes of the central Ellogrzo the northern slopes of the southern heightéaghan and
Karkas, and from the eastern slopes of Zagros &hBakavir. The size of area under study equat9xnd,
42020 kni (45.4%) of which is mountain and 50524 %(64.6%) consist of plains and lakes. Altitude msdrom
800 m around Namak lake to 4375 m in the Jajrodghte (Fig. 2). In this domain, there are 3 largd aome small
playas, which absorb the surrounding water (Namakel.Hoze Sultan and Mighan Kavir). The averagansfual
rainfall varies from lower than 150 mm in the saahtern parts to more than 600 mm in the northerghts
(Figure 3). The average of temperature varies:8C (Fig. 4).

For this study first rain and temperature databs@noptic stations from 1956 to 2005 were coliegieable 1) and
import excel software. Then correlation betweervaien and rain and temperature was calculated.usiyg
topography maps was prepared digital elevation m@EM) of basin in Arc-map. The rain and temperatof
DEM cells calculated by above equations. The seliagrams of Peltier was scanned in jpg format aidrence
based on rain and temperature. Total of DEM cellsrlay on the graphs based on rain and temperandehen
detected zones of cells. In order to use this méiion in Peltier seven models, the unit of tempeeaand
precipitation changed from Celsius to Fahrenhedtfamm millimeters to inches.

RESULTS AND DISCUSSION
The temperature gradient in relation to the heigiht = 22.43-0.006H (1)

Where, T; is the average temperature of the poirfhHabove sea level). By Equation 1 and the DEM raap
temperature map can now be prepared.

The relation between rain and height is: P = 4008835H (2)
The rain map of the basin can now be drawn by Eouat

Rain and temperature of total cells of DEM map wialied by above equations. Then point map prepaitdX
and Y coordinates equal rain and temperature. @ydHhis map on the seven Peltier's graphs showeditean of
total cells. By this method seven maps were drawthé name of: chemical weathering, frost actioaatiering
regions, pluvial erosion, mass movement, wind aciod morphogenetic regions (Fig. 5).

Namak lake basin climate from east to west and fsonth to north and north-west change from hotald @nd
from dry to wet. Elevation factor plays the majaler in this change. Due to low average rainfall drgh
temperatures in the basin water balance is negaualitative and quantitative water scarcity aeduce the plant
cover has increased erosion by wind and waterehifft faces of deep drainages, ditches and sarebs durwider
deployment are proof of the high water and windsino. Low humidity in the basin has reduced the smas
movement and chemical weathering. Since the weaatheate is sum of chemical weathering and mecladnic
weathering rates are low. In totally, basin dueclimate conditions, most of the semi-arid and aegions
respectively morphogenetic zones basin belongseZobserved in basin include: maximum and modénatend
action, very slight and slight mechanical in weathgg weak in chemical weathering, absent and weakost
action, minimum and moderate in mass movement, maxi, minimum and moderate in pluvial erosion ard,ar
semiarid, savanna and boreal in morphogenetic msgio
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Fig. 1: Basin of Namak lake
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Fig. 2: Hypsometry map of Namak lake basin
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Fig. 3: Rain map of Namak lake basin
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Fig. 4: Temperature map of Namak lake basin
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Fig. 5: The Wind action map results from the procesing of Peltier's graph
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Table 1. Synoptic stations of Namak lake basin

Row Station

Latitude Longitude Height(m) Rain(ml) Temperature (°C)

1 Arak 49.77 34.1 1708 345.27 13.65
2 Ardestan 52.38 33.38 1252 104.82 17.4
3 Avaj 4922 35.57 2034 345.52 10.24
4 Brujerd 48.8 33.9 1632 474.4 13.64
5 Damane Feraidan 50.48 33.02 2300 323.06 10.01
6 Dargazin 49.07 35.35 1870 329.53 10.74
7 Dodahak 50.63 34.06 1400 142.96 15
8 Dushan Tape 51.33 35.7 1209 25477 17.52
9 Duzaj 49.82 354 2100 22648 10.37
10 Gakan Ashtian 49.97 34.55 1741 282.51 12.96
11 Garmsar 52.27 35.2 825 123.54 17.58
12 Ghazvin 50 36.25 1278 318.85 13.88
13 Golpayegan 50.28 33.47 1870 249.01 12.95
14 Gom 50.85 34.7 877 157.66 18.03
15 Hamedan 48.53 34.85 1749 305.48 10.77
16 Hamedan (MNoje) 48.72 35.2 1679 331.62 10.8
17 Esfahan 51.66 32.62 1550 118.1 15.9
18 Karaj (synoptic) 50.9 35.92 1312 272.8 13.5
19 Karaj (Daneshkade) 51.03 35.8 1321 240 14
20 Kashan 51.45 33.98 982 138.9 18.9
21 Khonsar 50.32 33.23 2300 352.9 1.7
22 Khandab 49.2 34.4 1742 331.2 15.8
23 Khoramdare 49.18 36.18 1575 309.6 10.9
24 Malayer 48.82 34.28 1725 309.3 13.31
25 Natanz 51.9 33.53 1684 143.8 14.7
26 Save 50.33 35.05 1108 202.2 18.2
27 Shams Abad 49.73 33.82 2400 341.3 1.5
28  Tafresh 50.03 34.68 1930 294 12.6
29  Takestan 49.65 36.05 1325 239.7 13.5
30 Tehran 51.32 35.68 1190 229.9 17.1
31 Veramin 51.65 35.31 1000 162.7 16.6
32  Zanjan 4848 36.68 1663 304.2 1.1
2
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Fig. 6: The weathering regions map results from th@rocessing of Peltier's graph
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Fig. 7: The chemical weathering map results from tl processing of Peltier's graph
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Fig. 8: The frost action map results from the procssing of Peltier’s graph
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Fig. 9: The mass movement map results from the pressing of Peltier's graph
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Fig. 10: The pluvial erosion map results from the pcessing of Peltier's graph
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Fig. 11: The morphogenetic regions map results frorthe processing of Peltier’s graph
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