






How Trees Reduce Flood & Droughts 
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Trees help rain seep into soil because living and decaying roots make soil porous by creating 
a network of well-connected, minuscule channels in the soil. Rainwater seeps into soil with 
such channels several hundred times faster than it seeps through soil without channels. 

Additionally, when plant debris falls on the soil and starts to organically degrade, it helps soil 
maintain integrity and form small aggregated clumps. These clumps also ensure that soil is 
porous. 

Thus, land under tree cover is more capable of absorbing rainwater. This reduces the volume 
of water flowing over the surface after a rain event, and thus reduces the volume of water 
entering rivers and streams. Computational models show that if reforesting is done in 20-35% 
of the river’s catchment, a 10-15% reduction is seen in flood peak heights after 25 years of 
forest growth. 

When trees are taken off, floods often increase because most of the rainwater enters streams 
and rivers in a very short timeframe. Such high intensity flow is often not usable by human 
beings and usually flows into the ocean, while also causing soil erosion which leads to loss in 
soil nutrients. This is why large areas of formerly productive land, where annual rainfall is 
relatively high, have become desertified once tree cover is removed. 

A study by IIT Roorkee compared  the peak flood levels before and after vegetation has been 
removed due to urbanization. Conversion of woodland to low density residential uses gives a 
11-30% reduction in groundwater recharge. Conversion of woodland to high density 
residential uses gives 52-100% reduction in groundwater recharge. Conversion of woodland 
to commercial uses gives 94-100% reduction in groundwater recharge. 

However, tree-planting reduces these high intensity events and creates a more sustainable 
flow that is available even after rain ceases. It also limits soil erosion. 

There are several examples worldwide of governments using tree planting to control floods. 
In England, the municipal authorities of Pickering in North Yorkshire have used tree planting 
to reduce flooding. This is in stark contrast to other areas where heavy rainfall caused 
devastating flooding. Their initiative is called “Slowing the Flow”. An analysis of the scheme 
concludes that the measures reduced peak river flow by 15-20%. The scheme was set up in 
2009 after the town had suffered four serious floods in 10 years, with the flooding in 2007 
estimated to have caused about £7m of damage. 

The work included planting 40,000 trees and the restoration of heather moorland, all intended 
to slow the flow of water into the river and reduce flood peaks. The project cost the 



government £500,000. An analysis of the project calls for a more natural approach to flood 
risk management that followed a series of serious floods in recent years. 

Simon Dixon, the study’s lead author from the University of Birmingham, said: “We believe 
that tree planting can make a big contribution to reducing flood risk, and should be part of a 
wider flood risk management approach, including conventional flood defences. Tree planting 
would represent an extra element that helps to slow down the arrival of rain water to 
vulnerable locations.” 

In Pakistan, torrential rains and landslides during April 2016 in Pakistan resulted in the 
deaths of more than 140 people and destruction to material property. Deforestation and 
erosion of mountain slopes are said to have increased the level of destruction. According to 
environmentalists, “While climate change is causing the enhanced intensity of rainfall, 
deforestation is unfortunately abetting the mass scale damage”. 

After this experience, the Imran Khan-led Pakistan Tehreek-e-Insaf (PTI) party in north-
western Khyber Pakhtunkhwa (KP) province began the “Green Growth Initiative”. Under this 
initiative, the party aims to reverse sixty years of deforestation. A large scale afforestation 
project called “The Billion Tree Tsunami” is a key aspect. 

Starting from June 2015, over 250 million saplings have been raised in largely private 
nurseries so far. The remaining 450 million saplings are being naturally generated in forest 
enclosures, which are being maintained by local communities. Such nurseries are present in 
almost every district of the area. Most are privately owned and the demand is increasing. 

According to thirdpole, “Under the “youth nurseries” package, the provincial government 
provides a secure buyback agreement for unemployed youth or rural women to set up kitchen 
nurseries – with about 25,000 saplings – as well as a 25% of costs in advance. The nursery 
can then earn around PKR 12,000 to 15,000 (USD 115-143) per month, which is a sizeable 
income in the area. In fact, most of the small scale or household nurseries are currently being 
run by rural women who have managed to enhance their income.” 

The WWF is supporting the government in this endeavour. Imran Khan aslo launched the 
“One Tree, One Life” initiative, under which children are being inspired to take up tree 
planting and caring for trees. 

Pakistan’s federal government is also joining in with a “Green Pakistan Program”, which 
aims to plant 100 million trees in five years. 

Up until recently, stormwater management strategies have been focused on detaining large 
volumes of water in basins that had little to no effect on removing the pollutants in the 
stormwater. But that is changing. For example, in the US, municipal authorities are working 
to protect water quality and to put stormwater back into the ground where it fell. One of the 
ten principles for new stormwater management is “preserve and utilize natural systems (soil, 
vegetation, etc)”. 

The role of trees and forests in managing stormwater and protecting water quality is just 
beginning to be understood by some engineers, planners and community leaders. One of the 
most powerful statements that help support this came from the Chesapeake Bay Executive 
Council in 2006 and reads: 



‘Forests are the most beneficial land use for protecting water quality, due to their ability to 
capture, filter, and retain water, as well as air pollution from the air. Forests are also essential 
to the provision of clean drinking water to over 10 million residents of the watershed and 
provide valuable ecological services and economic benefits including carbon sequestration, 
flood control, wildlife habitat, and forest products’. 

Around the world, Agroforestry has been shown to be an effective means of river watershed 
management. Studies have been conducted in several places. Indonesia has had a program in 
place since the 1970s to regreen its watersheds, which are crucial for drinking water, 
irrigation and other activities that support many of the country’s poorest communities. 
Besides these ecological benefits, benefits to farmers also include higher crop yields, 
increased income, resilience to climate change, reduced dependence on natural forests, 
reduced pest incidence due to birds nesting in trees, and more biomass production. 

The mechanism through which trees prevent floods is the same mechanism through which 
they mitigate droughts. When trees are planted water is absorbed by soil, and just as 
rainwater percolated downward into soil, water can percolate horizontally in soil as well. This 
kind of underground “water flow” can feed water into streams and rivers wherever the water 
table intersects the streambed. 

This underground or base flow is what keeps most of India’s rivers flowing even in the dry 
season. It is hard to exactly calculate how much of a rivers water comes from this base flow 
component because most rivers are dammed these days, so figuring out how much water is 
actually entering the river has many variables. Estimates for peninsular rivers range between 
20-40%. For the Narmada, it is about 20-22%. For the Godavari it is estimated at around 
35%. 
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