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Forests-water relationships 

Group work (15 minutes) 

Describe forests-water relationships and develop 
3 to 4 statements about their relationships 



Popular narrative 

1. Forests increase water yield (and conversely, 
removal of forests decreases water yield) 

2. Forests reduce floods (and conversely, removal 
of forests increases floods) 

3. Forests reduce erosion (and conversely, removal 
of forests increases erosion) 

 



Catchment water balance 



Catchment water balance 

The amount and type of streamflow coming from a catchment (i.e. 
the water yield) is a measure of the interactions between many 
factors: 
  rainfall (amount, intensity, seasonality)   
  geology and geomorphology  
  soil  
  vegetation  



1. Forests and water yield 

Popular narrative: Forests increase water yield (and conversely, 
removal of forests decreases water yield) 

Scientific consensus: Forests use more water than shorter forms 
of vegetation. Hence humid forested catchments yield lower total 
volumes of water (for wells, springs and streams) than humid 
catchments covered by shorter forms of vegetation 

Water usage of different 
vegetation types (250 catchment 
studies in 29 countries). 



Annual water yield of  
different vegetation types 
(250 catchment studies in 29 
countries). 
 

Policy implications: Replacing grass and shrubs with trees is likely to 
lead to a reduction in total water yield (for wells, springs and 
streams).  
 

Below about 500 mm  
annual rainfall, there is  
little difference between  
forest and grass cover  



2. Forests and floods 

Popular narrative: Forests reduce floods (and conversely, removal 
of forests increases floods) 

Scientific consensus: 

(1) Increases in flood flows as a result of cutting trees are 
observable for small to medium size rainfall events in small 
catchments—less than about 10 km² 

(2) The major determinants of large scale flooding at all 
catchment scales are: rainfall amount and intensity, 
antecedent rainfall and catchment geomorphology—not 
vegetation type 



3. Forests and erosion 

Popular narrative: Forests reduce erosion (and conversely, 
removal of forests increases erosion) 

 Scientific consensus: 

(1) Generally speaking, well managed forests, free of grazing and 
other disturbance, provide good catchment cover that 
minimizes hill slope erosion and produces high quality water 
free of sediment. 

(2) Trees per se do not prevent erosion and under some conditions 
significant surface erosion can occur under undisturbed 
forests. The condition of the soil surface, and particularly the 
retention of understory vegetation, grasses and litter are the 
key determinants of surface erosion on hill slopes. 

 



Policy implications 

• There is a disconnect between the “popular narrative” and the 
science of forest-water relationships.  

• The “popular narrative” has often achieved the status of a 
“myth” and provided a “charter for action” to define policy and 
set agendas for action. 

• In determining policy settings, we need to consider:  

location-specific factors 

the aspects of forest-water relationships (water yield, 
floods, dry season flows, erosion, etc.) that are of 
concern.    

 



Further reading 



Thank you! 



Notes 

Negative effects of forest plantations on water yields in Chile 
(CFA Newsletter No. 68, March 2015) 
 Forests plantations consume water, which has given rise 

to countless conflicts for the resource between forestry 
and other water users 

 Example of accusation “since forest plantations were 
established, my well dried out” 

 
Forest plantations do not have significant effects on the 
hydrologic cycle on watershed located in dry climate (annual 
precipitation less than 500 mm/year) 
 
 



Notes 

Effects of forest plantations on water resources are functions 
of the topographic, geologic, and edaphic characteristic of the 
watershed as well as the distribution of precipitation around 
the year 
 
In climates with higher rainfall, the effects of forest plantations 
increase as annual precipitation increases, when comparing 
forest plantations with grass.   
 
Concentrating plantations in dryer regions can be an option 
(e.g. China) 
 



The effects of forest plantations in water resources depend 
upon the proportion of the watershed that is forested. 

 Plantation less than 20% of the watershed area have not 
shown significant changes in water availability  

 

 



Notes 

Positive roles of forest ecosystems: 

 Forest ecosystems play critical role in the conservation of 
water resources and the supply of sustainable, high quality 
water  



Notes 

Possible options: 
 Plantations less than 20% of watershed area and other areas 

for other uses such as agriculture, farm, etc.  
 Plantations in dryer regions 
 Have age distributions in watershed area to allow infiltration 
 Established thinning schedule to obtain fewer trees per ha as 

early as possible 
 Planting away from water courses or planting on the higher 

portions of the watershed 
 Planting in blocks minimize water consumption in the 

watershed 






