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Figure 1- Variation of de Martonne's aridity index
according to the mean annual temperature and
precipitation
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Table 2- Percent of the area of Iran’s climatic zones in the extended de Martonne's classification according to

country's area (1648000 sq.km)

(1FF Ao 0.5) S Colino dy S 00l 0010 (0 S (45 ) oo (gudy adb 50 (ol ] (coudBl b gy Colio w0 H0 -Y Jgua

Climate Type KH20. CRU20 Ra36 CRU36 CRU120
ml 0.157 - 0.795 - -
m2 14.636 9.003 21.404 7.235 8.039
All m3 13.997 14.630 11.897 15.756 15.756
m4 9.726 8.199 11.989 8.842 9.003
Sum 38.516 31.833 46.085 31.833 32.797
ml 1.184 - 4.438 - -
m2 15.923 19.453 13.859 18.810 21.061
Al.2 m3 4.996 3.537 3.406 6.270 4.984
m4 2.776 7.878 2.807 8.039 7.717
Sum 24.879 30.868 24.510 33.119 33.762
ml 7.553 9.164 12.049 9.807 10.289
m2 9.800 14.952 9.071 15.113 13.023
A2 m3 2.070 1.929 1.726 1.447 1.447
m4 0.661 0.322 0.063 0.322 -
Sum 20.084 26.367 22.909 26.688 24.759
ml 3.356 6.109 2271 5.466 5.788
m2 1.583 1.286 0.804 1.286 1.125
A3 m3 0.304 - 0.123 - -
m4 0.024 - - - -
Sum 5.267 7.395 3.198 6.752 6.913
ml 1.844 3.055 0.983 1.447 1.608
m2 0.989 - 0.259 - -
A4 m3 0.391 - 0.179 - -
m4 0.049 - - - -
Sum 3.274 3.055 1.421 1.447 1.608
ml 2.067 0.482 0.790 0.161 0.161
m2 1.367 - 0.180 - -
A5 m3 0.332 - 0.220 - -
m4 0.001 - - - -
Sum 3.768 0.482 1.190 0.161 0.161
ml 1.607 - 0.111 - -
m2 1.002 - 0.057 - -
A6 m3 0.473 - 0.485 - -
m4 - - - - -
Sum 3.082 = 0.653 = =
m1 0.262 - 0.002 - -
m2 0.080 - - - -
AT m3 0.133 - 0.032 - -
m4 - - - - -
Sum 0.475 = 0.034 = =
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Figure 3- The climatic classes of Iran in the Extended de Martonne classification (A: Kh20 in the period of 1964-84 and
B: Ra36 in the period of 1970-2005)
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according to their climate in the extended de
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Table 2- The pairwise comparison of the studied maps according to their iso-climate zones areas.
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Figure 5 - Climate zones of the world according to Extended de Martonne's climate classification
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Table 4- The areas of the Extended de Martonne climates: Unit: % of the land area of the world (without Antarctica)
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Thermal Types

Main Climates mi (qp?) m2 m3 ma sum
All 0.67 (-) 0.27 1.68 5.88 8.50
Al.2 1.22 (-) 1 1.46 2.74 6.42

A2 2.32(0.013) 1.12 1.54 3.96 8.94
A3 1.35 (0.006) 0.4 0.42 1.68 3.85
A4 1.35 (0.016) 0.57 0.38 1.55 3.85
A5 1.96 (0.043) 0.99 0.7 2.99 6.64
A6 8.18 (0.310 221 1.56 8.55 20.50
A7 17.54 (8.067 12 0.89 6.68 26.31
Sum 34.59 (8.456) 7.76 8.63 34.03 85.01°

a: Percent of Quasi- polar climate of land areas

b: Percent of the land area of the world without Polar Climate
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Expanded abstract

De Martonne climate classification is one of the first generation of classifications that are mainly aimed to assess
plant ecology and the degree of aridity of areas in relation to their natural vegetation. This classification is
quantitative and its climatic ranks are defined based on the values of the aridity index a=P/(T+10) (P is average
annual precipitation in mm and T is average annual temperature in °C). In order to increase its efficiency in
climatic identification of different regions, especially those located in the middle latitudes such as Iran two
extensions have been applied to this classification (Khalili 1988): 1) due to recognizable difference that can be
seen in the vegetation geography of the arid zone areas, its climate , was divided into two sub-climates named
Extra-arid and Arid desert climate; 2): Due to the importance of the role of winter temperatures in the plant
ecosystem, each climate class was divided into four sub-climates: very -cold, cold, moderate and warm based on
the average minimum daily temperature in the coldest month of the year (m) .The article states that the two
parameters (T) and (m) can represent the annual temperature regime, and for this reason, the (m) parameter
increases the classification accuracy. The thresholds (a) and (m) of this classification are presented in Table 1 in
the main text. A comparative study of the researches carried out for the preparation of two climate maps of Iran
in the E.D.C. showed that the differences are primarily due to the density of the network of stations and their
dispersion rather than the difference in climatic periods. In this article, an attempt has been made to classify the
climate of the world in the Extended de Martonne system. The aridity index is indeterminate or meaningless in
areas where the average annual temperature is equal to or less than -10 °C, so their climate cannot be defined in
E.D.C.. Because there is such a situation in the arctic as well as in the high latitudes, their climate was named "
polar which covers 15% of the world's land .In addition, it has been shown that the (a) index does not provide an
accurate assessment of the aridity of the environment in areas where the average annual temperature is in the range
of -5 to -10°C. The climate of these regions was called quasi-polar, which is discussed in this article. About 8.5%
of the world's landmasses have this feature.

Keywords: Extended de Martonne Classification, Iran, Word climates map, Aridity Index, Climate maps
comparison, Climatic classification, Polar climate
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