
Ruru’s guide to Tropical Rainforests: (w/ reference to Amazon, Costa Rica, and Borneo) 

Found: Located 10° N to 10°S of equator (true tropical rainforests within 5°), at low altitudes 

Climate:  
• High temperatures with little seasonal variation (around 20-30°C in Costa Rica) 

 Due to high angle of sun overhead (rate of insolation high) 
 Thickness of atmosphere: near equator- less atmosphere to pass through 
 Low altitudes: warmer and retains more heat so vegetation can thrive  

• Low diurnal range (Warm weather at night, day isn’t so hot) 
 Clouds, water vapor, and gases traps in Earth’s long wave radiation at night, 

absorb & reflect sun’s waves during the day 
 Even so, diurnal range is still greater than annual range 

• High annual precipitation (4500mm average annual precipitation in Costa Rica) 
 ITCZ: Solar radiation causes evapotranspiration- air heats up and rises 
 Pressure is low, rising air cools and condenses around particles 
 Forms cumulonimbus clouds that cause short thunderstorms with intense rainfall 

at the sunniest/ hottest part of the day (at about 3-4 pm)  
 Cloud cover shields it from sunburn in day & traps heat at night 

• Low pressure 
 Rising air due to solar radiation 

• Little wind- doldrums 
 ITCZ: air heats up and rises so there is lack of horizontal air movement  
 Reduced by number of trees 

• Very high humidity (between 77% to 88% in Costa Rica) 

Soil: Contrary to belief, actually very infertile.  
• Most of soil below devoid of nutrients due to: 

 Leaching: removed by high precipitation 
 Sheer number of competing plants: nutrients all absorbed in trees  
 Leaves falling year-round decompose very rapidly in hot and humid conditions: 

only in top red (contains a lot of iron) layer of humus 

Vegetation:  
• Dense forest: warm and humid environment stimulates growth  

 Not much light penetrates the canopy 
• Very luxuriant ecosystem- biodiversity: over 50% species, over ⅓ world’s trees  

(more than 10 000 plant species in Borneo) 
• Continuous growing season: seem to be evergreen  

 

5 layers in structure of rainforest: 

Emergent layer: very tall 
 Widely spaced crowns 

Main canopy 
 Most diverse: 80% live in canopy 

Under canopy 
 Sapling trees competing for sunlight 

Shrub layer 
 Sparse vegetation as little sunlight  

Ground layer 
 Mostly leaf litter: less than 1% of light from 

canopy reaches floor so less plants 
 Tree ferns in clearings where there’s light: tree 

falls and plants compete for sunlight 



Adaptations of plants: 

• Broad leaves with drip-tip 
 Shed torrential rain quickly to prevent fungi from growing 

• Shallow buttress roots 
 Gives trees support and stability in muddy soil  
 Spread far to access nutrients from thin top layer of soil 

• Trunks are tall and thin: branchless in lower parts 
 Reach the sunlight faster 

• Shed leaves all year around 
 Same climate: maintains balance as leaves decay fast for nutrients in soil 
 Maintains evergreen appearance all year round 

• Lets water evaporate/ transpire easily: forms cloud of mist 
 Provides cloud cover to protect it from sunburn 
 50% rain falls back into forest 

eg. Lianas/ Epiphytes/ Strangler fig:  
• Vines use tree as support to reach sunlight 
• Epiphytes take nutrients required from their hosts (start at 

bows of trees) 
 May extend roots to ground when they need to 

• Strangler figs wraps itself around its host 
 Gradually cuts it out from light and water and 

kills it 
 Some trees have smooth trunks to avoid stranglers 

getting a good grip 

eg. Pitcher plants: 
• Get nutrients from small frogs and insects 

 Copes with infertile soils in forest 

 



Case study of Tropical Rainforests: Borneo 

Borneo was once covered in tropical rainforest (supported more than 10 000 plant species, 
and 3 000 tree species with mostly hardwood; also rich and diverse in animal life) but due to rapid 
forest destruction, vast areas have been cleared. 1950: 94% of land covered in forest. 2010: 45%. 

Opportunities/ Benefits of Tropical Rainforests to Humans & Reasons for Forest Clearance: 
1. Regulating the atmosphere 

• Air content: Takes in CO2 and releases oxygen 
 Acts as a carbon sink to reduce global warming 

• Temperature: 
 Absorbs solar radiation so less of sun’s rays heat up the atmosphere 

o o 
2. Maintaining soil fertility 

• Returns nutrients to soil and nourishes it 
• Prevents erosion 

 Roots hold soil in place, stops it from being washed into rivers 
 Leaves reduce raindrop impact 
 Roots take up water reducing chance of mudflow and reduces leaching 

 

3. Tourism 
• Boost local and national economies by attracting ecotourists 

 

4. Medicines/ Research 
• Over 7000 medicines to combat illnesses that have been derived from tropical rainforest 

plants (eg. Quinine from chinchona tree) 
 

5. Logging/ Timber 
• Provide timber, fuelwood, raw materials 
eg. From 1970s onwards, Borneo forests were cut down to boost economies. In 1980s, new 
roads improved access to untouched pieces of forest. Machinery on wet soil compacts it, so 
rain cannot sink in and causes soil erosion. Forests were clear cut and not replanted: 
increased soil erosion. 

 

6. Mining 
• Boosts economy with foreign earnings which can be used to pay off debts and support 

further development 
eg. Large-scale coal mining supported by Indonesia, as LEDCs generally choose increasing 
country’s wealth over forest conservation. Indonesian government is building a railway to 
link mines (forest turned into oil fuel) to ports. 

 

7. Farming/Plantations 
• Year round growing season, but poor soil quality. 
• Plantations for palm oil and bio-fuel industry. 
eg. One million hectares of Indonesia: oil palm very productive (6000 litres/ hectare) and 
can be used for soap, food, biodiesel. Cheaper than conventional oil and growing demand 
for it means there are plans to expand amount of land for oil palm cultivation.  

 

8. HEP  
eg. In Malaysia, a large part of forest has been cleared to provide a reservoir for Bakon HEP 
scheme. (Plans for 7 HEP plants to make industrial developments possible). 
 

9. Population Pressure: 
• Results in clearance of millions of hectares of forest for land to stay in 
• Subsistence farming would fail in the rainforest once trees cleared: soil degradation 

eg. Indonesia’s transmigration program between 1970 and 2000: laborers ended up working 
for logging companies  
  s 

10. Road building 
• For accessing mines, HEP sites, logging areas open up forest for further damaging 

developments 

Resulted in atmospheric pollution, as burning is a method of forest clearance for all these activities.  



Consequences of Deforestation 
1. Global Warming and health 

• Burning of forests emits CO2 into atmosphere 
 Greenhouse gas absorbs radiation and contributes to global warming 

• Forests removed: they no longer take out CO2 from atmosphere or give out O2 
• Smoke is a health hazard: responsible to up to 1/5 of deaths in entire SEA island region 

 

2. Loss of biodiversity 
• Loss of plant species which might have 

unknown uses for medicine, foods, etc. 
 

3. Death of ways of life and unique cultures 
• Threaten the natives that live in the forest 

 Penan people with hunter-gatherer way of 
life (feed on plants & animals in forest) 

 Dayak people: shifting cultivators that 
clear small plots in forest: life is no longer 
sustainable as deforestation means less 
area, have to return sooner 

4. Loss of habitats 
• Poaching has been easier due to reduced 

forest cover, and numbers of orang-utan 
decreasing and many other species of animals 
near extinction 

5. Loss of soil fertility 
• Regenerated (secondary) forest is always 

poorer than the original primary forest.  
 
 
Attempts at Management of Borneo’s Rainforests 

1. Designating national parks: 
 Although illegal logging happens, and park rangers cannot monitor large area 

2. Selective logging 
 Trees felled only when mature, so rainforest canopy is preserved 
 However, roads are built and others follow in and log 
 Selective logging can damage up to 30 other trees while getting it out 

3. Debt-for-nature swaps 
 Other countries cancel money owed for an agreement to pay for conservation activities 

4. Promoting responsible management and use 
 NGOs like Forest Stewardship Council promotes responsible management 

 Logo for companies to show that they log responsibly 
 Forest and Land Restoration Initiative 

 Aims to restore 900 000 hectares of forest/year by afforestation and reforestation 
 Teak usually planted (valuable and fast-growing) but reduces biodiversity 
 Incentives given to replant trees but not often big enough 

5. Ecotourism 
 Based in resorts within wildlife reserves (eg. Tabin Wildlife Reserve) 

 Walkways, information board, visitor centers 


