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'- Dynamic

'- Lithosphere

'- Atmosphere

*- Biosphere

°- Disintegration
*- Mineralogical
¥~ Decomposition
* Parent Material
*- Clast

'+ Intergranular

"2 Volumetric Expansion
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- Wetting and Drying
" Pressure Release

"~ Chemical Weathering
*- Biological Weathering
°- Closed System

*- Seal

'~ Adsorptive Suction

* Absorbed Water

*. Shattering

'* Moisture Content

"2 Unsaturated Rock
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'- Morphogenetic
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Fowler,R., Petersen, J., 2003. A Spatial Representation of Louis Peltier's Weathering, Erosion and Climatic

Graphs Using Geographic Information Systems (GIS), PP: 1-32.
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Goudie, Andrew, S., 2004; Encyclopedia of Geomorphology, Volume 1& 2, First published, By Routledge.

Hart, M., G., Allen and Unwin, 1986; Geomorphology pure and applied, London.

McGreevy, J., P., and Whalley, W., B., 1985; Rock moisture content and frost weathering under natural and
experimental conditions; a comparative discussion, Arctic and Alpine Research 17, PP: 337-346.

Peltier, Louis, C., 1950; The Geographic Cycle in Pre-glacial Regions as it is Relate to Climatic
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Assessment and Zoning Processes of Weathering Rocks Based on the Louis Peltier’s Graphs
(Case Study: The Provinces of North, Northeast and Central of Iran)

Reza Mansouri*'
Ph.D Candidate of Geomorphology/ Environmental Management, Faculty of Earth Sciences, Shahid
Beheshti University, Tehran, Iran

Dr. Amir Saffari
Associate Professor, Faculty of Geographical Sciences, Kharazmi University, Tehran, Iran

Extended Abstract:

Introduction

Weathering refers to a group of processes collectively responsible for the breakdown of materials at or near the
Earth’s surface. Weathering processes are regarded as being physical, chemical or biological in nature. From a
geomorphological perspective, rock weathering is extremely important. First, weathering processes prepare
Earth materials for subsequent transportation by agents of erosion. Second, weathering is an essential component
of soil formation at the Earth’s surface. Third, weathering processes are directly responsible for land form and
landscape evolution. Karst landscapes and their distinctive land form assemblages, for example, are a direct
consequence of weathering processes, as are the thick regolith mantled landscapes of the tropics and subtropics.
Most Geologic, Geomorphologic and other technical papers and books deal with weathering as a basis for
understanding erosion and erosion processes, but not in any strong detail, and they often refer to Peltier’s 1950
paper as a basis for explaining the weathering process. He defined seven graphs using two variables, including
Mean Annual Temperature and the Mean Annual Precipitation that described different types of weathering
phenomena. The study area is situated at coordinates system of geographical longitude from 50; 09; and 00 up to

east 61, 16'and 00"and geographical latitude 33; 27; and 39 up to north 38; 16, and 56 with an area of yy¥-¥f-,14
square kilometers in North, Northeast and Central of Islamic Republic of Iran Country.

Methodology

This study is based on Louis C. Peltier’s 1950 study “The Geographic Cycle in Periglacial Regions as it is
Related to Climatic Geomorphology” published in the Association of American Geographers (AAG) and uses
graphs that define the Chemical Weathering, Frost Action, Weathering Regions, Pluvial Erosion, Mass
Movement, Wind Action and Morphogenetic Regions based on Mean Annual Temperature and Mean Annual

- * Corresponding author: Tell: +98 918 344 4037 Re_mansouri@sbu.ac.ir
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Precipitation. This study, using two graphs related to weathering regimes and morphogenetic regions, to
investigate and zoning weathering processes in seven provinces: Tehran, Alborz, Semnan, Razavi Khorasan,
North Khorasan, Golestan and Mazandaran has been done. For this study, firstly Mean Annual Temperature and
the Mean Annual Precipitation data for 29 synoptic stations in during statistical period from the Meteorological
Organization receives and after the eliminate of defects were entered into the database in GIS environment. In
the next step, then assessment the trend of average temperature and precipitation in the region, regimes both
stations were marked on Peltier graph. Next to each was assigned coefficient and in the database were recorded
and at the end of their maps were created.

Discussion

Weathering is the decomposition of earth rocks, soils and their minerals through direct contact with the planet's
atmosphere. Weathering occurs in different intensities and types, like chemical and physical weathering.
Because it is highly a function between temperature and precipitation, weathering varies spatially as climate
itself. A graph defining weathering regions by Louis C. Peltier, 1950, (Figure 1), suggests the relative
importance of the various types of physical and chemical weathering in different regions of the Earth. This
diagram is going to be used to aid the development of an ArcGIS tool. Addressing weathering with this method
could be done for any parts of the world where there is temperature and precipitation data. Since this data can be
obtained monthly, annually and historically, a wide variety of studies can be produce. Weathering can be useful
to understand situations were reduction of elevation and relief in land forms and landscapes are happening or
even be used as criteria for determining places for burying wastes in the ground. Buildings made of any stone,
brick or concrete are susceptible to the same weathering agents as any exposed rock surface. Also statues,
monuments and ornamental stonework can be badly damaged by natural weathering processes.

Conclusion

The results indicate that based on Peltier graph in this area, from 9 Peltier’s Morphogenetic Regions, including:
Selva, Maritime, Arid, Semi-Arid, Savanna, Moderate, Boreal, Glacial and Periglacial, four regions arid, semi-
arid, savanna and moderate occur in the region. The large part of the region is on dry situation and the most parts
of Mazandaran province are in the savanna and moderate region. But in terms of the weathering regimes, the
most of area have a weathering very low, and western and central parts of Mazandaran province only have a
moderate chemical weathering. Chemical Weathering occurs where water and high temperatures allow for
chemical reactions to take place.

Key words: Weathering, Peltier’s Graphs, Weathering Regimes, Morphogenetic Regions.
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