
Dry climates and their classification- objectives and activities of 

CRIDA “Central Research Institute for Dryland Agriculture” 

1. Index of Aridity 

Aridity refers to a condition of deficiency of water due to either insufficient 

precipitation or excess water loss over supply. The term “arid” is derived from a 

Latin word, “arere” which means ‘dry’. Assessment of the degree of aridity of a 

place is necessary to serve as a base for the application of technology, for the 

interpretation of resource assessment and for transfer of technology. It also 

useful to analyse the climatic resources and to identify specific climatic 

constraints for planning agricultural development. The degree of aridity can be 

assessed from climatic parameters and plant criteria. More than 50 

classifications of agro-climate was made by many scientists. 

Some of the important classifications are discussed below. 

2. Classification of dry climates 

2.1 Thornthwaite and Mather (1955) 

They have taken the Moisture Index (Im) as the criteria for classification of dry 

climates Im = [(P-PE)/PE] 100 

where, P = Precipitation, PE = Potential Evapo-transpiration 

Im Quantity Climate classification 

100 and above                               Per humid 

20 to 100                                        Humid 

0 to 20                                            Moist sub humid 

-33.3 to 0                                        Dry sub humid 

-66.7 to -33.3                                 Semi arid 

-100 to -66.7                                  Arid 

 



2.2 Troll (1965) 

Based on thermal and hygric variables and number of humid months, climate is 

classified and said to be of agricultural use. Humid month is one having mean 

rainfall exceeding the mean potential evapo-transpiration. According to this 

classification, a climate which has 5 to 10 arid months(a month where 

precipitation is less than PET) or 2 to 7 humid months is called semi-arid tract 

(SAT ), whereas humid climate will have 7 to 12 humid months and arid climate 

has less than 2 humid months. 

Humid months Climate classification 

12.0 to 9.5                                    Tropical rainforest 

9.5 to 7.0                                      Humid Savanna 

7.0 to 4.5                                      Dry Savanna (Wet – dry SAT) 

4.5 to 2.0                                      Thorn Savanna (Dry SAT) 

2.0 to 1.0                                       Semi desert (Arid) 

1.0 to 0.0                                       Desert (Arid) 

 

2.3. Papadakis (1961) 

Moisture Index (H) based on precipitation, soil moisture storage and PET was 

developed. 

H = [P + W] / E        where, 

P = Monthly precipitation 

E = Monthly PET 

W = Water stored from previous rainfall 

H value Climate 

Less than 0.25                                Arid 

0.25 to 0.50                                     Dry 

0.50 to 0.75                                     Intermediate 



0.75 to 1.00                                     Intermediate humid 

1.00 to 2.00                                     Humid 

More than 2.00                                Wet 

 

2.4 Hargreaves (1971) 

Moisture Availability Index (MAI) is used for the classification. It is the ratio of 

dependable precipitation to potential evapotranspiration. It is a measure of 

adequacy of precipitation in supplying crop water demand. 

MAI = Potential evapo-transpiration 

Depandable precipitation (75% probable rainfall) 

MAI Climate classification 

0.0 to 0.33 during all months                                    Very arid 

More than 0.34 for 1-2 months                                  Arid 

More than 0.34 for 3-4 consecutive months              Semi arid 

 

2.5 Steiner et al., (1988) 

After careful consideration of several definitions, Steiner et al. (1988) consider 

aridity index concept of the United Nations Conference on Desertification based 

on the balance between precipitation (P) and evapotranspiration (ETP) to be 

appropriate for wide scale adoption. According to this definition the areas with 

P/ETP ratio between 0.03 and 0.20 are arid and areas with the ratio between 

0.2 and 0.5 are semi-arid. 

2.6 FAO classification 

This classification is based on 'growing period concept' of the FAO. Areas 

having a growing period between 1 and 74 days are classified as arid and those 

with a growing period between 75 and 119 days are semiarid. (Growing period 

is the number of days during a year when precipitation exceeds half the 



potential evapotranspiration, plus a period to use an assumed 100 mm of water 

from excess precipitation (or less, if not available) stored in the soil profile). 

2.7 ICAR classification of agro- climatic zones 

ICAR while establishing the dryland centers in different agro -climatic zones of 

the country in 1970, used the simple formula of Thornthwaite (1955) for 

estimating the moisture index.  

Moisture Index = 100 [(P-PE)/PE] 

The scale adopted in defining climatic zones interms of moisture indices are 

Zone Moisture Index                     Moisture belt 

 < -80                                              Extremely dry 

 -60 to -80                                       Semi dry 

 -40 to -60                                       Dry 

 -20 to -40                                       Slightly dry 

 0 to -20                                          Slightly moist 

 0 to 50                                           Moist 

 50 to 100                                       Wet 

 > 100                                            Extremely wet 

 

3. Arid and semi-arid zones 

a) Arid regions: The arid zones will have moisture index between –66.7 to 100. 

Precipitation is less than potential evaporation for the greater part of the year. 

Arable crop production is not possible without irrigation. Growing period is 

between 1 to 74 days. 

b) Semi-arid zones: They have moisture index values between –33.3 to –66.7. 

Crop production is possibly by adopting moisture conservation practices. 

Growing period is between 75 to 119 days. 



A semi-arid climate is essentially a mixed climate in which a fairly moist or rainy 

season alternates with a completely dry season. Hence, the climate is described 

as alternating wet and dry climate. Rainfall occurs during 2 to 7 months of the 

year. When number of wet months is 2.0 to 4.5, it is described as dry SAT and 

when rainy months ranges from 4.5 to 7.0 it is called as wet SAT. Rainfall 

quantity ranges from 400 to 750 mm per year, with a variability of 20 to 30%. 

But, the onset, closure and duration of rainy season exhibits wide variability 

between years. Distribution of rainfall within the season also exhibits wide 

fluctuations between years. Mean annual temperature is more than 18 °C. 


