
Meteorology-5
By - Sandip Tripathy, Department of Geography, Kharagpur 

College

Class- 3rd Sem Date- 10-9-2020
Paper - CC5              Unit - II-8

Topic Covered - Thornthwaite's Classification



C.W.Thornwaite:
Biography, Study, Works

- American Climatologist first published climatic map of USA in 1931
- Later, extended this to world basis on 1933
- Then further modified and revised second scheme in 1948



Base of the study

- In first Classification, like Koppen He also thought Natural 
Vegetation is an important parameter for the study

- He used “Precipitation effectiveness” and “Temperature 
effectiveness” term for classification



Precipitation Effectiveness

- Total precipitation available for vegetation growth

- Precipitation Efficiency Ratio (PE Ratio) = Total Monthly Precipitation/Total Monthly 

Evaporation

- PE Index = Summation of  PE Ratio of consecutive 12 months 



Division on the basis of P/E Index



Thermal Effectiveness

Thermal Efficiency Ratio (T/E Ratio) = Mean Monthly Positive Temperature

T/E Index =  12 months T/E Ratio



1948 Thornthwaite Classification

- Bases are precipitation effectiveness, thermal efficiency and  
seasonal distribution of precipitation

- PE means Potential Evapotranspiration



PE (Potential Evapotranspiration)

PE (in cm) = 1.6(10t/I)^a

Where, 

PE = Potential Evapotranspiration

I = The sum for 12 months of (t/5)^1.514

A = a further complex function of I

T = Temperature in degree celcisus  



Four main indices

Moisture Index = (100S - 60D)/PE

S = monthly moisture surplus

D = monthly deficit of moisture 

MI monthly  = monthly Moisture Index

Annual Moisture Index = addition of 12 months  of monthly moisture index



Other Indices

- Thermal Efficiency Index = it is same as PE 

- Aridity and Humidity Indices = 

In moist climate, annual water deficit taken as percentage of annual PE called as aridity index

In dry climate, annual water deficit taken as percentage of annual PE called as humidity index

- Concentration of Thermal Efficiency

Concentration of Thermal Efficiency refers to percentage of mean annual PE  accumulating in 3 

summer months 



Classification on Moisture Index



Classification on the basis of thermal 
efficiency



On the basis of summer concentration of 
thermal efficiency



Seasonal Moisture Adequacy 




