The Transformative Power of Trees:
Landscape Restoratlon for Carbon and Water
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CONFLICTING VIEWS ON FORESTS AND WATER
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“REDD ...contribute towards gradual

restoration and sustainance of water
flows...averting the looming water

stress in East Africa.”

Kimbowa et al. 2011. REDD Net
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Trading Water for Carbon with Biological Carbon Sequestration
Robert B. Jackson, et al.
Science 310, 1944 (20095);
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Change in ET (mm yr 1)

Watershed studies

(Bosch and Hewlett 1982)
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FAO Forestry Paper 155

“...there is no question that even partial forest removal
increases downstream water yields. ” (Hamilton 2008)



“Forests reduce dry-season flows...

...as much as or more than they reduce annual water yields. “

Calder et al 2007 (http://www.fao.org/docrep/010/a1598e/21598e02.htm)



http://www.fao.org/docrep/010/a1598e/a1598e02.htm

It is theoretically possible that in degraded agricultural
catchments the extra infiltration associated with afforested
land might outweigh the extra evaporation loss from forests...

...increased rather than reduced dry-season flows
— but this has rarely been seen.”

Calder et al 2007 (http://www.fao.org/docrep/010/a1598e/a1598e02.htm)



http://www.fao.org/docrep/010/a1598e/a1598e02.htm
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b3 (506 observations BUT...

. /|* Only 3 locations in the tropics
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* Eucalyptus or Pine plantations

* None in the dryer tropics (<1000 mm/yr) | : \
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Closed vs. open forest - Africa

Million ha

8
M Plantations
514 269
@ Closed forest

[1Open / fragmented forest

1 Other wooded lands

350

Shvidenko et al. 2005
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2-5 times larger infiltrability with trees




Soil infiltrability (mm h-)

Soil infiltration capacity Burkina
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(llstedt et al, 2016)



|:| Transpiration and interception . Soil evaporation . Surface runoff | Infiltration




The agroforestry parklands of Saponé, Burkina Faso




Measurements - agroforestry parkland
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SOIL WATER DRAINAGE AT 1.5 m DEPTH
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1 tree hal ; 25 mm




Intermediate tree cover

can maximize groundwater recharge

. surface runoff . transpiration + interception . groundwater recharge soil evaporation . infiltration

SCIENTIFIC REPLX¥RTS

lIstedt et al. 2016
https://www.nature.com/articles/srep21930

>

groundwater recharge

Global Environmental Change

journal homepage: www.elsevier.com/locate/gloe

Research paper

Trees, forests and water: Cool insights for a hot world

Ellison et al. 2017

canopy cover >



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

THE POWER OF TREES EXTENDS BEYOND THE CANOPY EDGE
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Degree of preferential flow Vitellaria paradoxa (Shea tree) roots
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Implications for climate change:

At high rain intensity x13 recharge in small gaps

Recharge at 150 cm (mm)
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(Bargués-Tobella, 2019)



Effect of trees on water across tropical drylands

Linking tree cover, land use and biodiversity with water

The Land Degradation Surveillance Framework
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Pruning

More small gaps
Species with low water use

Livestock control
S e Old trees

~ ~ — Soil conservation
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