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Tropical and subtropical dry forest ecosystems occur in frost-free climates from lowlands to lower montane regions where potential evapotranspiration exceeds precipitation on an annual basis (Holdridge 1967). Generally, they occur in environments with mean annual rainfall ranging from 1000 to 2000mm and mean annual biotemperatures of 12°C and above. Forest stature, primary productivity, and tree species richness increase with increasing rainfall (Murphy and Lugo 1986a; 1995). Dry forests are seasonal forests, experiencing wet and dry periods. Air temperatures are usually high and relative humidities low. The result is that dry forest plants have multiple adaptations to dry conditions, including drought avoidance and resistance through a variety of morphological and behavioral characteristics (Lugo et al. 1978; Medina and Cuevas 1990).

Tropical dry forests occur on substrates ranging from nutrient-rich alluvial soils to nutrient-poor rock outcrops. They can occur on volcanic, limestone, or ultramorphic rocks, with soil textures ranging from sandy to clay, rocky, or organic. Substrate type can greatly exacerbate the water limitations of dry tropical forest climates. If soils are droughty and have low water holding capacity, vegetation may acquire a greater xeromorphic aspect than expected. Conversely, in locations where soils store water well or where water is channelized (as in valleys or canyons), vegetation may acquire great stature and biomass (Murphy and Lugo 1990; 1995). Tropical dry forest vegetation is generally water rather than nutrient limited (Lugo and Murphy 1986).

West Indian dry forests are characterized by smaller stature and biomass, lower biodiversity and productivity, and more seasonal tree growth, reproductive cycles, and organic matter turnover than forests in areas of higher and less seasonal rainfall (Murphy and Lugo 1995). Leaf and litterfall is seasonal (Lugo et al. 1978; Lugo and Murphy 1986; Cintrón and Lugo 1990). Soils can have high organic matter, high pH, and low bulk density (Brown and Lugo 1990). Soil nutrient content is relatively high but with low phosphorus availability to plants (Lugo and Murphy 1986). Animal activity can be highly seasonal as well. Termites are important in the decomposition and turnover of dead wood. Ants and other soil organisms turnover inorganic soil, transport seeds for great distances, and participate in a complex biotic web that processes large quantities of organic matter.

Tropical dry forests support a large fraction of the human population in the tropics, and as a result, are under intense pressure (Murphy and Lugo 1986a). Because dry climates are preferred over very wet climates in the tropics, large population concentrations occur in dry forest life zones. The result is that tropical dry forests not only provide space for the expanding human population, but are also used intensively as a source of fuelwood and charcoal. Grazing animals are also often allowed to roam free through dry forests.

The net result of human activity in this life zone is the serious degradation or disappearance of dry forests in most tropical regions. Because succession is usually slow in these forests, chronic human use results in deforestation and modification of vegetation cover. Usually, degraded stands lose their understory to grazing animals, trees are repeatedly harvested and resprout as multiple small stems, the canopy is opened, and soils are exposed to erosion (Murphy et al. 1995). In cases of extreme use, fire is introduced. Despite these problems, the current condition of dry forests opens the opportunity for restoration and management. Tropical dry forests are resilient in terms of their ability to root and stem sprout, a characteristic that can be used to rehabilitate forests and restore biomass (Murphy and Lugo 1986b; Murphy et al. 1995; Murphy and Lugo 1995). Experience with tree plantations shows promise provided they are managed carefully (Lugo et al. 1990; Wang et al. 1991).


Table 1. Basic socioeconomic and environmental indicators for the insular Caribbean

Notes and Codes. Country-island-countries and/or territories with West Indian iguana populations; () indicates countries with a total population below 100,000 (expressed as 0.0 in corresponding column). Area -given figure is equivalent to total land area, excluding inland water bodies. GNP per capita-data from World Bank Atlas method, subtotals based on available data: (a), estimated to be upper-middle-income, $3,036 to $9,385; (b) estimated to be high income, $9,386 or more; (c), estimated to be lower-middle-income, $766 to $3,035; (*) figure for lower-income countries is $765 or less. Forest Cover -'Total forest' is the sum of natural forest and plantations. Change in Forest Cover -method for data collection based on deforestation model (adjustment function) developed for correlation of forest cover change over time, incorporating ancillary variables (population change and density, initial forest cover and ecoregion). All columns-numbers may not tally due to rounding; (n.a.) no available data; (n.s.) no significant change or data indicating a very small value.

Sources of data. Socioeconomic indicators: World Development Report 1997. The State in a Changing World: Selected World Development Indicators, The World Bank, 1997; The World Bank Atlas 1995, The World Bank, 1996; World Population Prospects, United Nations, 1995; World Urbanization Prospects, United Nations, 1995; FAO Production Yearbook, 1996. Environmental indicators: State of the World's Forests 1997, FAO 1997; World Development Report 1997. The State in a Changing World: Selected World Development Indicators The World Bank, 1997; UN World Population Prospects, 1994; Proceed. XI World Forestry Congress, FAO 1997.


	


Tropical Dry Forest, Costa Rica 
The tropical dry forest is a highly threatened habitat. This type of forest extends along the Pacific coast of Mesoamerica and when the Spaniards arrived in the Western Hemisphere this forest covered an area the size of France. Today though, only 2% of this type of forest remains intact (Janzen 1994). The region we intend to visit is one of the larger remaining areas (home to 65% of the estimated number of species in Costa Rica), the Area de Conservación Guanacaste (ACG). The ACG is classified as having an IUCN II status. Our research will be conducted in Santa Rosa National Park within the ACG. This is an area that has been the subject of a large-scale restoration programme.
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	Abstract: 
It is estimated than less than 2% of the tropical dry forest remains as relatively undisturbed wildlands in Mesoamerica, and only 0.08 % it lies within national parks or other kinds of protected areas, mainly in the province of Guanacaste, Costa Rica (Janzen, 1996). Until 1998, when the most recent remote sensing based forest cover assessment of Costa Rica was carried out, some issues could not be resolved using available remote sensing techniques. One of the most significant limitations was the inability to identify different types of land cover in the Tropical Dry Forest life zone (i.e. pasture lands, wood plantations, pristine forest, secondary forest, etc.). This phenomenon is explained for the reason that the Landsat TM image used, was from the dry season, so the forest are deciduous and the spectral response of the forest is almost the same than a pasture land. 

Because of the importance of accurately identifying tropical dry forests as opposed to other land cover, this study is developing a methodology that helps to identify different land cover characteristics of the Tropical Dry Forest life zone using a new set of Landsat 5 and 7 Thematic Mapper images and high-resolution images from the IKONOS™ satellite. Those images represent as well the rainy season (including a unique Landsat TM image without clouds from October 1987) as the dry season (January, February, April and March).
Analyzing the response of the vegetation based on seasonally is possible to get an average spectral response that is being applied to the 1999/2000 Landsat TM images.

	With the help of this methodology information on land cover and use of the province of Guanacaste, it can be provided to government agencies and other organizations, assisting them in the
analysis and prioritization of forested areas for conservation, research and management. Furthermore, this study is fundamental to integrate Costa Rica’s tropical dry forest formations into the
Mesoamerican Corridor, which is an international proposal that strives to conserve forest areas in all countries between Mexico and El Darien in Panama.
	


 

When most people think of the tropics, we think of the tropical rain forest. It may come as a surprise that for over 75% of the tropics, annual drought is a way of life. There are many different kinds of tropical habitat that experience dry seasons, with names like tropical dry forest, tropical deciduous forest, thorn forest, spiny desert, savannah, cerrado, and caatinga. Some of these habitats aren't so unfamiliar after all: most people have seen images of giraffes, zebras, and elephants congregating around African waterholes during a dry season, with flat- topped Acacias or baobab trees adding a strange air to the landscape. Savannah scenes like these are often from the Serengeti, Masai Mara, or Tsavo parks in eastern Africa. These places, which definitely aren't rainforest, are right on the equator. Despite being more extensive than rainforests, public awareness of tropical dry habitats is low and they receive little attention from conservation efforts. Dry areas of the tropics often have higher soil quality than tropical wet forest areas, making them better for agriculture. As a result, their degradation is far more advanced than that of wet forest. In addition, their contribution to humanity of such crops as maize -- the most important US crop -- is inestimable.
Save the Tropical Dry Forest


In our world today, there exists less than 2% of remaining Tropical Dry Forest. Like all tropical forests, it is in danger of disappearing all together unless steps are taken to buy the remaining land.
Punta Coral is located on the tip of a peninsula in a Tropical Dry Forest. We are working with “Foundation Earth”, a US based non-profit organization, to secure donations and purchase this remaining uninhabited forest. This will protect not only the land; but the animals that depend on this forest for survival and preserve this precious Eco-system for future generations.
Tropical and Subtropical Dry Forests are found in southern Mexico, southeastern Africa, the Lesser Sundas, central India, Indochina, Madagascar, New Caledonia, eastern Bolivia and central Brazil, the Caribbean, valleys of the northern Andes, and along the coasts of Ecuador and Peru. Though these forests occur in climates that are warm year-round, and may receive several hundred centimeters or rain per year, they deal with long dry seasons which last several months and vary with geographic location. These seasonal droughts have great impact on all living things in the forest. Deciduous trees predominate these forests, and during the drought a leafless period occurs, which varies with species type. Because trees lose moisture though their leaves, the shedding of leaves allows trees such as teak and mountain ebony to conserve water during dry periods. The newly bare trees open up the canopy layer, enabling sunlight to reach ground level and facilitate the growth of thick underbrush. Though less biologically diverse than rainforests, tropical dry forests are still home to a wide variety of wildlife including monkeys, large cats, parrots, various rodents, and ground dwelling birds. Many of these species display extraordinary adaptations to the difficult climate.

The most diverse dry forests in the world occur in southern Mexico and in the Bolivian lowlands1). The dry forests of the Pacific Coast of northwestern South America support a wealth of unique species due to their isolation2). The subtropical forests of Maputoland-Pondoland in southeastern Africa are diverse and support many endemics3). The dry forests of central India and Indochina are notable for their diverse large vertebrate faunas4). Dry forests of Madagascar and New Caledonia are also highly distinctive (pronounced endemism and a large number of relictual taxa) for a wide range of taxa and at higher taxonomic levels5).

Biodiversity Patterns

Species tend to have wider ranges than moist forest species, although in some regions many species do display highly restricted ranges; most dry forest species are restricted to tropical dry forests, particularly in plants; beta diversity and alpha diversity high but typically lower than adjacent moist forests.

Minimum Requirements

Large natural areas are required to maintain larger predators and other vertebrates; large areas are also needed to buffer sensitive species from hunting pressure; the persistence of riparian forests and water sources is critical for many dry forest species; periodic fires require larger blocks of intact forest to be able to aborb occassional large events.

Sensitivity to Disturbance

Dry forests are highly sensitive to excessive burning and deforestation; overgrazing and exotic species can also quickly alter natural communities; restoration is possible but challenging, particulary if degradation has been intense and persistent.
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In this habitat are the following ecoregions:

Afrotropical

(51) Madagascar Dry Forests
Australasia

(52) Nusu Tenggara Dry Forests
(53) New Caledonia Dry Forests
Indo-Malayan

(54) Indochina Dry Forests
(55) Chhota-Nagpur Dry Forests
Neotropical

(56) Mexican Dry Forest
(57) Tumbesian-Andean Valleys Dry Forests
(58) Chiquitano Dry Forest
(59) Atlantic Dry Forests
Oceania

(60) Hawaii's Dry Forests
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