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Arid Environment 

• A region is arid when it is characterized by a severe lack of 
available water, to the extent of hindering or preventing the 
growth and development of plant and animal life. 
Environments subject to arid climates tend to lack vegetation 
and are called xeric or desertic. 

• A semi-arid climate or steppe climate is the climate of a 
region that receives precipitation below potential 
evapotranspiration, but not extremely. 





Aridity Index 

Aridity Index = P/PET 
 

P = precipitation; PET = Potential Evapotranspiration 



The Arid Zone 

• Hyper-arid zone (arid index 0.03; Annual rainfall < 100 mm; 4.2 % 
global land area ): dryland without vegetation, with the exception 
of a few scattered shrubs. True nomadic pastoralism is frequently 
practiced. 

• Arid zone (arid index 0.03-0.20; Annual rainfall 100-300 mm; 14.6 % 
global land area ): characterized by pastoralism and no farming 
except with irrigation. Native vegetation is sparse, being comprised 
of annual and perennial grasses and other herbaceous vegetation, 
and shrubs and small trees. 

• Semi-arid zone (arid index 0.20-0.50; Annual rainfall >300 mm; 12.2 
% 4.2 % global land area): support rain-fed. Native vegetation is 
represented by a variety of species. 

• Sub-humid zone (arid index 0.50-0.75). The term "arid zone" is used 
here to collectively represent the hyper-arid, arid, semi-arid, and 
sub-humid zones. 



Dry River in Timor 



Rain-fed Rice Fields, Semi-Arid Lombok 



Rain-fed Rice Fields, Semi-Arid Sumbawa 



ARID CLIMATE 



Seaweed Culture as an Alternative, Nusa Penida, Bali 
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Local Surfer at Nembrala Beach, Rote Islands 





Vegetation in Arid Zones 

• Ephemeral annuals, which appear after rains, complete their life cycle 
during a short wet period (± 8 weeks). In general, ephemerals are small in 
size, have shallow roots, and their physiological adaptation consists of 
their active growth. Ephemerals live through the dry season, which may 
last a number of years, in the form of seeds. At times, ephemerals can 
form dense stands and provide some forage. 

• Succulent perennials are able to accumulate and store water (that may be 
consumed during periods of drought); this is because of the proliferation 
and enlargement of the parenchymal tissue of the stems and leaves and 
their physiological feature of low rates of transpiration. Cacti are typical 
succulent perennials. 

• Non-succulent perennials comprise the majority of plants in the arid zone. 
These are hardy plants, including grasses, woody herbs, shrubs and trees 
that withstand the stress of the arid zone environment. Many non-
succulent perennials have "hard" seeds that do not readily germinate; 
these seeds often must be treated (by soaking in water or acid) before 
they will germinate. 



Local Horse at East Sumba 



Local White ‘Ongole’ Cows at East Sumba 



Survival Mechanism 

• Ephemerials are drought-escaping species and, in general, are 
not considered true xerophytes;  

• Succulent and nonsucculent perennials are drought-enduring 
and drought-resisting species and are true xerophytes.  

• Xerophytism refers to adaptive attributes of plants which can 
subsist with small amounts of moisture. 



Goats at Rote Island  



Shallot Farms at Bima, Sumbawa 



Features of Xerophytic Plants  

• Extensive root system - penetrating 10 to 15 meters in depth 
are not unusual. 

• Shoots not as large as their roots - shoot-to-root ratios of 
1:3.5 to 1:6 are frequent. 

• Reduction of the transpiring surface - transpiring surfaces 
reduced by shedding of foliage and rolling of leaves. 

• Seasonal reduction of the transpiring surface - this feature 
results in a reduction of the water loss during the dry season. 

• Special adaptations in "evergreen" species - lessen 
transpiration their leaves are leathery and often heavily wax-
coated; these plants are referred to as sclerophylls. 



Classification Based on vegetation 

• Desert - vegetation is virtually absent, except by 
watercourses. Ephemeral grasses and herbs can appear after 
infrequent rain showers. Rainfall is <100 mm/year. 

• Semi desert - a mixture of grasses, herbs, and small, short 
trees and shrubs up to 2 meters in height, interspersed with 
bare areas. Rainfall varies from 100 to 300 mm/year.  

• Low rainfall woodland savanna - a mixed type of grasses and 
herbs, with shrubs or trees (or both), typical of the dry 
tropics, with a short rainy period followed by a long, hot dry 
period. Rainfall ranges from 300 to 600 mm. 

• Evergreen scrub - a closed scrub of evergreen or semi 
evergreen shrubs, small trees, climbers, and occasionally, 
some large trees. Annual rainfall >500 mm. 



Hut in Rote Island 


