
The value of trees for…  
Water, Carbon, Biodiversity and Food security 



Importance of open forests,  
woodlands, agroforests, and  

degraded areas 

• TripleL – Vi Forest, Kenya (http://www.triplel.se/) 
• Sida Capacity building – Tanzania, Mozambique 

(Ethiopia, Burkina Faso) 
• IKEA funded rainforest restoration project – Borneo 

 
 
 Ulrik Ilstedt, Aida Bargués-Tobella, Anders Malmer, Daniel Murdiyarso, Douglas Sheil, 

Gert Nyberg, Hjalmar Laudon, Hugues Baziè, Josias Sanou, Laura Benégas, … 

 
 



No. 1 Research Question Forest Management: 
How can degraded tropical ecosystems be restored to meet the 

objectives of biodiversity conservation, ecosystem function, 
ecosystem resilience, and sustainability of rural livelihoods? 

 

    



CONTRASTING VIEWS ON (DE)FORESTATION AND 
WATER YIELDS 



CONTRASTING VIEWS ON (DE)FORESTATION AND 
WATER YIELDS 
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The sponge theory 

The trade-off theory 
Jackson et al. 2005. Science 

Bosch & Hewlett. 1982. J. Hyd  



Shvidenko et al. 2005 
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467 million ha  
never reported 

Global dryland forests 



1 327 million ha 
> 10% tree-cover 

Global dryland forests 



550 million ha 
10-40% tree-cover 

Global dryland forests 



The Public View on Trees and Water: 
“REDD could therefore contribute towards gradual 
restoration and sustenance of water flows…contribute to 
averting the looming water stress in East Africa.” 
Kimbowa et al. 2011. REDD Net 
 



"It doesn't matter where you are in the 
world, when you grow trees on croplands, 
you use more water...  
…reduce the water available for drinking and 
irrigation, and harm local aquatic 
ecosystems.” 
Nature News, 22 Dec 2005 
 



http://ashleyjdawson.files.wordpress.com/2011/12/euc_plt_1.jpg 

 

506 ‘observations globally’ 
  Annual stream flow decrease 33-44% 
 Proportionally worse at dry sites 
 Dry season: larger reduction 

 
      

506 ‘observati506 ‘observations 
globally’ of afforestation 
ons globally’ of afforestation 



But less than global  
(Jackson et al 2005; Ilstedt et al 2007; Malmer et al. 2010) 

• 506 observations ‘globally’ BUT only 17 locations 
• Only 3 locations in the tropics 
• None on degraded sites 
• None in the dryer tropics (<1000 mm/yr) 
• All but three planted with Eucalyptus or Pinus 
 

Zhang, L. & Zhao, F. 2009 



2-5 times higher infiltration capacity in forests or agroforests 
(than in croplands/pastures) 



Soil infiltration capacity Burkina 
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Soil Evap Transp. /Inter. 

Surface runoff 

Groundwater recharge. 

Infiltration 



https://www.nature.com/articles/srep21930  

https://www.nature.com/articles/srep21930


Conclusion: More trees can improve groundwater 
recharge 

Tree canopy cover 

The sponge theory 

The trade-off theory 

The optimum tree  
cover theory 
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