
Tropical areas: geography and abiotic conditions



The tropics are BIG:

they only look small 

in Mercator projection
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The tropics are BIG:

they only look small 

in Mercator projection



The tropics are HOT



Latitudinal trends in

temperature

No change in temperature in

a wide belt around the equator

Latitudinal trends in mean temperature, and mean annual range of temperature
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Clarke & Gaston 2006, Proc. R. Soc. B 273:2257



No of days x daily mean temperature – base temperature 5oC 





Inter-tropical convergence zone



Movement of ITCZ

Latitudinal profile of radiation
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http://www2.palomar.edu/users/pde

en/animations/23_weatherpat.swf

http://www2.palomar.edu/users/pdeen/animations/23_weatherpat.swf


Rain seasons: 

one or two 



Dana Ellyn: Monsoon season  

Monsoon



El Nino

Normal Pacific circulation El Nino event

http://www.bom.gov.au/climate/ahead/model-summary.shtml

http://www.bom.gov.au/climate/ahead/model-summary.shtml






Temperature anomalies in Jan 98 - a strong El Nino event



El Nino 2015



Rainfall deficit/surplus during a strong El Nino event in 1997



El Nino fires



Variability in temperature and rainfall (Borneo lowlands)



Latitudinal gradients in the amount and variability of rainfall



Evaporation minus precipitation: water surplus or deficiency





Zhenzhong Zeng 

et al 2012 

Environ. Res. 

Lett. 7 014026 

Mean annual potential evapotranspiration

Mean annual actual evapotranspiration [1982-2009]





The amount of water that would be removed from the surface by evaporation and transpiration, if 

the amount of water already present in the cell were not a limiting factor. 



Actual evapotranspiration

Water surplus/deficit

Potential evapotranspiration



The art of making 

a climate diagram



Increasing seasonality with latitude in tropical forests 





Global NPP - Net Primary Productivity



net PP Area biomass world biomass

habitat g/m2 (ha x 108) World NPP kg/m bill. ton

tropical rain forest 1800 24.5 44.1 45 765

temperate forest 1250 12.0 15.0 65 386

savanna 700 15.0 10.5 4 60

temp. grassland 500 9.0 4.5 1.6 14

desert 70 18.0 1.3 0.7 13

cultivated land 650 14.0 9.1 1 14

swamp and marsh 2500 2.0 5.0 15 30

lake and stream 500 2.0 1.0 .02 .05

Total Continent 773 149 115.0 12.3 1837

continental shelf 360 26.6 9.6 0.01 0.27

open ocean 125 332 41.5 .003 1.0

algal beds and reefs 2500 0.6 1.6 2 1.2

Total Marine 152 361 55.0 0.01 3.9

Productivity of world ecosystems









Actual Evapotranspiration 

is a good predictor of 

terrestrial net primary 

production as it  

combines the influences 

of temperature and water



Potential evapotranspiration - the best predictor of species richness



Hurricanes: 

a common tropical 

disturbance



Centers of volcanic activity






