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Review: Science in the Mist and the Mysteries of Cloud Forests 
In theory, cloud forests have high value because they capture water from clouds in addition to 
that provided by normal rainfall, which can be particularly important during dry seasons. Given 
that they are generally wet and inhospitable, and cover relatively small areas of tropical forests, 
they should also be easy to protect. In practice, the amount of water intercepted from clouds is 
notoriously difficult to actually measure. It is also not clear how much of this additional water 
comes from clouds or from wind-driven rain, and how much of the additional water captured 
enters streams, and is therefore available for human use. There are also many people who have 
no options other than to clear them for pasture, and, by the way, the climate is changing. 

These questions were among many addressed at the recent international symposium on 
Mountains in the Mist: Science for Conserving and Managing Tropical Montane Cloud Forests. 
Cloud forests are characterized by unique and diverse levels and combinations of some common 
characteristics. These include: frequent cloud cover, high rainfall, high winds, high altitude, wet 
and often waterlogged peaty and acid soils, low temperatures and, at higher elevations, dwarfed 
and gnarled trees along with a greater abundance of mosses and epiphytes. These are plants 
that grow attached to other vegetation, such as ferns, bromeliads, and orchids. Not having roots 
in the soil, they have become particularly efficient at capturing and storing water from the air, and 
have driven the design of elaborate experiments and measuring devices intended to find out what 
they do with it. 

Estimates of the amount of water added by cloud interception reported in the literature range 
between 19% and 79% a year for upper montane cloud forests (Bruijzneel, 2001). This 
percentage can be even greater in just the dry seasons, when even small amounts of water can 
be significant for insuring a steady supply. In the case of Mt. Kilimanjaro, the loss of 15,000 ha of 
cloud forest that have been destroyed by fire since 1976 due to climate change alone may have 
resulted in an annual loss of 20 million m3 of water intercepted by fog-stripping, according to 
estimates presented by Andreas Hemp. This amount of water may be quite significant for the 
water supply and ecosystems of Northern Tanzania. However, as Bruinzjeel cautions, these are 
estimates rather than direct measurements. Even if correct, questions remain of how much of the 
intercepted water actually enters streamflow, and how much is trapped by epiphytes and never 
reaches the ground. 

Given the variety of conditions that are found, perhaps the most pronounced characteristic of 
cloud forests is that they are highly variable, and dynamic mountain ecosystems. Like clouds, 
treelines also move in response to both climatic changes and human uses of land, which have a 
long history. So, while more direct measurements are crucial, science cannot be expected to 
completely eliminate the uncertainties. Given the imperiled status of cloud forests, failure to take 
action would simply seal their fate. 

The challenge to scientists is to translate research findings into protocols and rules of thumb that 
can be used as guidance for establishing priorities in areas where there are high rates of land use 
change. Ultimately, the value of protecting cloud forests needs to be considered in the context of 
a basin-wide landscape approach, and options for sustainable uses of mountainous areas. 
Payments are one of many tools, and provision of water one of many different reasons to save a 



cloud forest, such as the beauty of an orchid. Like other forests, they may have more value for 
protecting water quality than for increasing the supply of water. 
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Other links: 

IUCN, UNEP, WCMC, Mountain cloud forest initiative

Documentary film: Decision Time for Cloud Forests. Ordering information

Cloud Forest Alive – Weekly nature lessons, photos and information about the Cloud Forests of 
Central America and the MesoAmerican Biological Corridor 

  

Feedback and Commentary 
If you have a good rule-of-thumb, or other comments, please send them to 
comments@flowsonline.net

 

Resources 
FAO/Netherlands International Conference on Water for Food and Ecosystems  -  31 January – 4 
February 2005, The Hague, The Netherlands. Conference bulletin (by IISD)   

CONDESAN (Consorcio para el Desarrollo Sostenible de la Ecorregion Andina). Experiencias y 
métodos de manejo de cuencas y su contribución al desarrollo rural en los Andes: Desafíos y 
oportunidades para lograr mayores impactos. Seminar,  Bogotá Colombia, 8-10 November 2004. 
Conference presentations  (Spanish) 

Red Latinoamericana de Cooperación Técnica en Manejo de Cuencas Hidrográficas 
(REDLACH), Revista Electrónica – Número 1,  Año2 (2005). (Spanish) 

Hacia una Estrategia Nacional Para el Manejo Sostenible de los Recursos Naturales, Resultados 
y Conclusiones del 1er Foro Nacional Pago Por Servicios Ambientales. Tegucigalpa, Honduras, 
12-14 Noviembre del 2003. 
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