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Quick look at some global disturbing facts

About 33% of global soils are moderately or 
highly degraded, i.e. due to unsustainable 
management practices.

On a global scale an annual loss of 75 
billion tons of soil from arable land is 
estimated to cost about USD 400 billion 
each year in lost agricultural production. 

This loss also significantly reduces the soil’s 
ability to store and cycle carbon, nutrients, 
and water

Annual cereal production losses due to 
erosion have been estimated at 7.6 million
tonnes.

FAO (2015)
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Soil water erosion affects more than 25 per cent of 
the EU, especially the Mediterranean and Alpine 
region 

Panagos et al. 2014

Erosion: a natural and man-made process 

The “calanchi”  of Southern Italy

(natural erosion)

Furrow irrigation causing
erosion

Erosion and mass movement
damaging citrus groves in Spain



Land degradation negatively impacts 3.2 
billion people, and represents an 
economic loss in the order of 10% of 
annual global gross product.

Land degradation is a pervasive, 
systemic phenomenon: it occurs in all 
parts of the terrestrial world and can 
take many forms

Restoring degraded lands makes sound
economic sense, resulting in increased 
food and water security, increased 
employment, improved gender 
equality, and avoidance of conflict and 
migration

IPBES (2018)



When resources are degraded, we start 
competing for them.
[...] So one way to promote peace is to 
promote sustainable management and 
equitable distribution of resources.

Wangari Maathai Nobel Peace Price laureate 
2004

https://wad.jrc.ec.europa.eu/

EC JRC (2018)

Global patterns of human domination

Feeding a global growing population

Limits to sustainability

Convergence of evidence

Solutions



Land degradation affects people and 
ecosystems throughout the planet and is 
both affected by climate change and 
contributes to it. 

Land-use changes and unsustainable land 
management are direct human causes of 
land degradation , with agriculture being a 
dominant sector driving degradation 

Land degradation and climate change, 
both individually and in combination, 
have profound implications for natural 
resource-based livelihood systems and 
societal groups 

Cropland soils have lost 20–60% of their 
organic carbon content prior to 
cultivation, and soils under conventional 
agriculture continue to be a source of 
GHGs 

IPCC (2019)



Soils: a great ally mitigate to climate change impacts
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Healthy soils 
produce

healthy and 
nutritious food

Soils  could 
sequester carbon 5 

times more than 
the atmosphere 

Only 1 % of soil 
microorganisms have 

been identified
EU Green Deal , Soil Health and Food Mission 

Land Degradation Neutrality
Economics of Land Degradation

The crucial role of soil in UN conventions and Int. Organisations 
including EU 

Soils  could 
represent up to 25 

% of the total 
global potential for 

natural climate 
solutions

Bossio et al., 2020

AND MANAGEMENT
Bach et al., 2020



Sustainable Land Management (SLM) could

• protect watersheds, 
• conserve ecosystems, 
• sustain biodiversity, 
• improve production, and 
• generate social and economic benefits

The Global SLM Database contains over 1500 
SLM practices from all over the world.

https://www.wocat.net/en/global-slm-database/

https://vimeo.com/74616455


https://www.youtube.com/watch?
v=B_bgGAMRkso

Yacouba Sawadogo (from Burkina Faso), the man who stopped erosion and desertification. Right 
Livelihood Award Laureate 2018

Terraced agro-forestry system in 

Konso, Ethiopia demonstrate dual 

benefits of soil conservation and 
agriculture

Source: Saiz et al., 2016

Schematic design of Fanya-juu terraces in Kenya

Crop yields in East Africa have increased by at least by 25% and 
SOM by 33 % compared with conventional farms in the area.

Put people at the center of actions: A few examples of  SLM

What Yacouba did next



Wadi Kharouba Before the work started
❖ The Runoff causes high erosion in the  wadi  

Matrouh Region, Western Desert of Egypt

Gully erosion and abandonment
Wadi Kharrouba in 2013
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March 2017: 13 ha of 
reclaimed land were handed 
over to local community to 
be planted with olives, figs 
and vegetables

In 2019 IFAD and Egypt earmarked to invest 81 
million USD in the Matrouh Governorate to

enhance food and nutrition security including 
rehabilitation of 7,980 hectares in eroded wadis



35,976.01

44,912.30

35,892.46

48,121.84

40,231.05

45,371.51

37,521.34

49,420.98

41,677.16

36,796.72

33,002.09

26,509.15

18,223.04

0

5

10

15

20

25

3017000

22000

27000

32000

37000

42000

47000

52000

2
3
-O

c
t-

1
5

2
9
-O

c
t-

1
5

0
4
-N

o
v
-1

5

1
0
-N

o
v
-1

5

1
6
-N

o
v
-1

5

2
2
-N

o
v
-1

5

2
8
-N

o
v
-1

5

0
4
-D

e
c
-1

5

1
0
-D

e
c
-1

5

1
6
-D

e
c
-1

5

2
2
-D

e
c
-1

5

2
8
-D

e
c
-1

5

0
3
-J

a
n
-1

6

0
9
-J

a
n
-1

6

1
5
-J

a
n
-1

6

2
1
-J

a
n
-1

6

2
7
-J

a
n
-1

6

0
2
-F

e
b

-1
6

0
8
-F

e
b

-1
6

1
4
-F

e
b

-1
6

2
0
-F

e
b

-1
6

2
6
-F

e
b

-1
6

0
3
-M

a
r-

1
6

0
9
-M

a
r-

1
6

1
5
-M

a
r-

1
6

2
1
-M

a
r-

1
6

2
7
-M

a
r-

1
6

0
2
-A

p
r-

1
6

0
8
-A

p
r-

1
6

1
4
-A

p
r-

1
6

2
0
-A

p
r-

1
6

2
6
-A

p
r-

1
6

0
2
-M

a
y
-1

6

0
8
-M

a
y
-1

6

1
4
-M

a
y
-1

6

2
0
-M

a
y
-1

6

2
6
-M

a
y
-1

6

0
1
-J

u
n
-1

6

0
7
-J

u
n
-1

6

1
3
-J

u
n
-1

6

1
9
-J

u
n
-1

6

2
5
-J

u
n
-1

6

0
1
-J

u
l-
1

6

0
7
-J

u
l-
1

6

1
3
-J

u
l-
1

6

1
9
-J

u
l-
1

6

2
5
-J

u
l-
1

6

3
1
-J

u
l-
1

6

R
a

in
fa

ll
  
(m

m
)

W
a
te

r 
s
to

ra
g
e

 (
m

3
) 

Time (Days)  

Rainfall - Water stored in the 20 terraces

 Rainfall Depth (mm) Water Storage  (m3)

In 2016 Wadi Kharrouba harvested almost 50,000 m3 of water of which about 18,000 m3 were 
still stored in the soil until the end of July

If not for land reclamation this amount of water would have been lost!

Coppola et al., 2018 Ecohydrology
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Tens of semicircles are built and planted with local native plants used for 
grazing and income generating

Medicago arborea Atriplex litoralis spp Moringa oleiferaOpuntia ficus-indica



Enjoying the first harvest

Carbon sequestration Productivity GHG reduction 

All three pillars are addressed

Quinoa trials
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Farmyard organic manure Legume green manuring

Last step: ensure sustainability

Land and water management 

Crop management

Agro-food value chain

Marketing of local products

Empowering women

Respect for local traditions



Mr. Coimbra’s farm located at Quinta da Cholda, Santarém in Portugal has been growing no till 
maize for 20 consecutive years in 200 ha and has increased SOM from 0.5 to 3 %

Mr Fergal Byrne in Ireland converted his sheep and cattle farm from conventional to organic 
farming improving soil fertility and crop yields . He combines red clover with barley, peas and 
oats.



The Cinque Terre National Park in Italy

The dry wall rocky terraces of the park reach 12,000 km
The example of Mr. Dino Masala
owner of the agriculture farm  “A 
Trincea “ in Airole where he built 
80,000 m3 of dry wall terraces

https://www.youtube.com/watch?v=fOM2poAP7rg



From the Soil Health Institute in the USA 

There are many more 
similar examples



A good example from Loess Plateau in China 

This family is self sufficient in food and much of the energy needs deriving from solar and 
biogas 



UNCCD Land Heroes 



How all these examples relate to climate smart agriculture (CSA)

Connect all stakeholders including UN Organizations, International development 
agencies,  EU institutions,  NGOs, civil societies, private sector and academic 
institutions on drafting and implementing projects related to climate smart 
agriculture.

FAO: “CSA aims to tackle three main objectives: 

• sustainably increasing agricultural productivity and incomes; 

•adapting and building resilience to climate change, and 

•reducing and/or removing greenhouse gas emissions, where possible”.

How to do this: endorse a multi stakeholder approach

Bringing together 260 members from a variety of sectors



One stop shop on SLM and 
land restoration

Five interconnected 
lessons

https://elearning.fao.org/course/view.php?id=454

https://elearning.fao.org/course/view.php?id=454


How  to scale out SLMs in support of climate smart agriculture (CSA)

WOCAT database 

Farmer to farmer, Researcher to farmer

Long term experimental data

Doing by learning, cost of inaction

Reap the benefits (including environmental)

Extension service

Socio-economic context

Political support

Prevention than cure

Capacity, institutions, 

Training and education

FAO World Soil Charter

FAO Voluntary Guidelines for Sustainable  Soil Management

Development Smart Innovation through 

Research in Agriculture  

DeSIRA INITIATIVE
EC DG DEVCO, AGRI, RTD

“seeks to enhance an inclusive, sustainable 
and climate-relevant transformation of 
rural areas and of agri-food systems, by 

linking better agricultural innovation with 
science and research for more 

developmental impact”

Land Degradation Neutrality Fund
GEF Land Degradation Focal Area (2018-2030)

USAID, GIZ, AICS, JICA, Private sector, etc

Funding opportunitiesKnowledge sharing
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No till corn grown in Brazil 

It’s all about management!!!

Can the soil maintain its ecosystem services and functions?  YES but only through SLM

No degradation

Degradation just started It’s all degraded 

Sardinia, Italy, 2011
Photo: Zdruli

The “power” of fence
There is not a “fit for all” strategy.....it has to be locally tested and validated 

WOCAT 

Land Degradation Neutrality

Precision agricultureGlobally Important Agricultural Heritage Systems 

Regenerative  agriculture

Agro-ecology
Zero Budget Natural Farming (ZBNF)Organic Farming

Carbon Farming



Thank you 

pandi@iamb.it


