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1. Introduction 
Climate change : Observed climate trends and climate projection for Tunisia
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The United Nations Framework Convention on Climate Change
(UNFCCC), in its Article 1, defines climate change as: ‘a change of climate
which is attributed directly or indirectly to human activity that alters
the composition of the global atmosphere and which is in addition to
natural climate variability observed over comparable time periods.’

The UNFCCC thus makes a distinction between climate change
attributable to human activities altering the atmospheric composition
and climate variability attributable to natural causes.

Climate Change: Definition
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A natural
greenhouse
effect is a natural
phenomenon
allowing the 
Earth to retain
solar heat in the 
atmosphere and 
maintain an 
acceptable 
temperature to 
sustain life.

In addition to the natural
greenhouse effect, there is an 
additional greenhouse effect
corresponding to 
anthropogenic effects: 

Human activities – particularly 
burning fossil fuels (coal, oil 
and natural gas), agriculture 
and land clearing – are 
increasing the concentrations 
of greenhouse gases. This is 
the enhanced greenhouse 
effect, which is contributing to 
warming of the Earth.

These effects threaten the planetary climatic balance with, in 
particular, a significant increase in global temperatures. 

Natural greenhouse effect and additional greenhouse effect
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 A RCP (Representative
Concentration Pathway) 
scenario is used to model 
future climate.

 The RCP scenarios are four 
scenarios of radiative forcing 
trajectories to the year 2100. 

 These scenarios were
developed by the 
Intergovernmental Panel on 
Climate Change for its fifth
report, AR5 in 2014. 

 Each RCP scenario gives a 
variant of the climate that is
considered likely to result from
the level of emissions chosen as 
a working.

What future scenarios? RCP scenario  
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Why 1.5°C is an important threshold ?

 In recent decades, global surface temperatures
have been rising and extreme weather events have
increased.

 Periodic reports on these developments are
published by the Intergovernmental Panel on
Climate Change (IPCC).
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In Tunisia .... Climate change is already present
 Tunisia, a Southern-Mediterranean country, is experiencing climate-

related changes at an alarming pace and intensity. 

 The country is in a region where climate impacts are among the highest 
in the world and therefore classified as a global hotspot (Giorgi and all 
2008).

 Tunisia is a semi-arid to arid country, which makes it extremely sensitive 
to climate change impacts. 

 The agricultural sector is particularly vulnerable to climate change 
because different crops and animals grow under different conditions. 

 This makes agriculture highly dependent on constant temperature
ranges and water availability, which is exactly what climate change 
threatens to undermine.

8



Observed climate trends, variability and extreme events in Tunisia 

Change of annual temperature Annual number of high rainfall events recorded, 
1987-2012 

Change in the number of hot days Increase of the number of cold days in Tunisia 

Recent trends show that 
Tunisia is becoming 
hotter and drier with 
more frequent and 
intense extreme events 
(droughts and heavy 
rainfall). 

As highlighted by the 
INM, over the period of 
1951-2010 mean 
temperature increased by 
2.1°C as well as a 
decrease in precipitation 
and high rainfall events. 

Source: National Meteorology Institute (INM), 2018 9



Observed climate trends, variability and extreme events in Tunisia 

Change in aridity index 1971-1980 versus 2001-2010 

Source: National Meteorology Institute (INM), 2018 

 Trends show that “very hot 
days” increased by an 
average of 7 days and 10 
events per decade, 
respectively. 

 The intensity of droughts 
and its geographic spread 
northward have worsened. 

 Consequently, some 
regions in central Tunisia 
are shifting from an arid 
climate (in 1971-1980) to a 
hyper-arid one (2001-
2010). 
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Precipitation and temperature projections by 2050-2100 (RCP4.5) 

2050 20502100 2100
Precipitation Temperature

Source: National Meteorology Institute (INM), 2018 

 The projections show 
that the annual 
precipitations are 
projected to decrease 
on average by 5% to 
15% by 2050 and 
between 12% and 
30% in 2100 under 
RCP 4.5 and 8.5 
scenarios. 

 In addition, The 
projections indicated 
an increase of mean 
temperature between 
1.3°C to 2.3°C by 2050 
and 2.4°C to 5°C by 
2100, under the same 
scenarios.

Climate projections for Tunisia



Consequent to these changes,

 Tunisia is likely to undergo a decrease in its average annual rainfall and an increase in aridity
with further widening of its arid zones by the end of the century (Gao and Giorgi, 2008).

 The inland areas of Central and Southern Tunisia are the most vulnerable to climate change-
induced acidification compared to the coastal areas.

 About 94% of the country is at risk of desertification mainly caused by climate change. This is
among the highest rates in the Middle East and North Africa (ITES, 2017).

 Tunisia is one of the most water stressed nations in the world, with less than 500 m3/person
(ITES, 2017). Under the Business-As-Usual Scenario, the whole country will become “water
extremely high risk” by 2040; according the current ranking of “water high risk” (WRI
Aqueduct 2014).

Water reserves, food production and livelihood systems are under considerable
strain and pose imminent threats to sustainable development.
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2. Climate change impacts  
Impacts on agricultural productions in Tunisia
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 The impact of climate change in the agriculture sector will be significant since 33 % of the
country’s population live in rural areas (e.g., central Tunisia) where socio-economic
development is predominantly supported by agricultural activities (World Bank, 2016).

 Even though the agricultural sector’s contribution to the Tunisian GDP has declined, the
sector continues to play an essential role in cushioning major economic and social crises in
the country.

 Indeed, after the Arab Spring revolution of 2011, the agriculture sector has contributed the
most to the GDP growth and allowed the Tunisian economy to compensate lower
contributions from other sectors.

 In Tunisia, the agricultural production system is characterized by a certain specialization in
cereals, especially durum wheat and barley ; and in arboriculture, especially olive
cultivation, phoeniculture (dates) and citrus fruits.
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Cereals :

- The basis of food in the country.

- An important provider of agricultural employment (especially as regards

family labor).

- However, for the last 15 years, the production of cereals is declining

despite investment and support from the state and remains very

dependent on climate change.

The oleiculture :

- Is along with cereals, one of the main agricultural activities in the

country.

- Its socio-economic role is of capital importance: Nearly one

million people earn some income from olive growing.

- Olive trees are present throughout Tunisia and are cultivated in

some regions in association with other annual crops (cereals or

fruit trees, such as citrus, vine or almonds) and depend on

rainfall.

- Thus, climate change stongly affect this crop.

Citrus fruits :

- Provides income to approximately 12,000 farmers and nearly 7,000

permanent employees.

- Prides an estimated 3 million workdays of casual labor.

- This cultivation depends on rainfall and so is strongly affected by

climate change.

The phoeniculture :

- Tunisia has become the first country to export dates,

with 20% of the world market.

- The date occupies the second position of Tunisian agricultural exports

after olive oil

- But the date sector is facing structural problems in production, namely

aging of more than one million palm trees, and difficulties in the old

oasis especially affected by drought and climate change.

Alpha steppes:

- The key role of Alfa steppes in livestock farming, particularly

cattle breeding, which has been booming in the region in recent

years

- The loss of the productivity of Alfa steppes will provoke a decline

in the profitability of breeding.

- The socio-economic consequences of this decline will be

significant.

CC strongly affect 
agriculture production 15



Alpha steppes:

- The increase in temperatures and recurrent droughts could

also result in a decrease in the number of head of cattle, sheep

and goats, particularly in the center and south of the country.

- With regard to the milking sector in particular, a decrease in

cereal and forage production due to a decrease in rainfall, a

decrease in planted areas and an increase in temperature

would create feeding constraints, with adverse consequences

for milk production.

Cereals :

- A decrease in precipitation, as shown by recent droughts, will

result in a decrease in production, accentuated by the probable

disappearance of cereal areas.

- Furthermore, since cereals are very sensitive to water stress at

certain stages of their vegetation, any change in the seasonal

distribution of rainfall will impact production.

- As a result, Tunisia is expected to see its dependence on cereal

imports increase.

Olive & fruit trees :

- Rising temperatures affect the budding of fruit trees and

advance the date of flowering in arboriculture.

- Recurrent droughts would probably have downward

repercussions, particularly on olive and citrus production,

with effects in terms of exports and therefore the balance of

trade.

- These impacts will be even greater if irrigation restrictions are

implemented.

Climate change including temperature, 
precipitation and rainfall, is expected to 
seriously affect economic activities, with
significant implications for agriculture, 

owing to the substantially decrease in water 
resources and the increase in land 

salinization. 

Climate change impacts
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Some activities related to agricultural productions in Tunisia



3.   Is climate change a complex
societal problem ? 

Analysis of tunisian agricultural sector risk chain
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According to DeTombe (2008), a complex societal problem is a problem- handling process
caraterized by seven phases :

 Phase 1 : the problem has different impacts on different groups of society.

 Phase 2 : the problem is dynamic.

 Phase 3 : it is difficult to handle the poblem. Only changes are possible.

 Phase 4 : the problem consists of many interlinked phenomena.

 Phase 5 : the problem is interdisciplinary and requires background theories from many

fields to understand what is going on. The lack of knowledge and incomplete or uncertain

data are important issues.

 Phase 6: numerous parties are implicated and each has a different influence on the

solution.

 Phase 7 : the problem frequently leads to much emotion in the society.
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Increasing GHG:

Rising sea level,

Erosion,

Submergence of 
shorelines,

Salinity of water

table 

Agricultural

Climate resources:

Water for irrigation

Solar radiation

temperature

Agriculture output:

Crop yield

types of crops

Agriculture ecosystem

Prevalence of pests

Linkages between Climate Change - Agriculture Sector – Complex Societal Problem

Agriculture 
sector risk

chain

Climate
change 

Climate
change 

Climate impacts:

Water Stress

Insecurity Food 

Increasing CO2

Individual needs:

Security 

human health

Decent work

Availlable Information  

Global needs:

CC have massive 
ramifications for 

glogal society, 
economy and 
environment

Complex
societal
problem

1.

2.

?
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Is tunisian agricultural sector risk chain a complex societal problem ?

• Agriculture is
very dependent
on the climate
in particluar in 
rainfall

• Tunisian
agriculture 
production is
mainly rain-fed

Phase 1:

CC is a real life 
problem

• Population ↑

• Food demand ↑

• Loss of natural
Resources ↑

• Climate change ↑

• Pets and diseases ↑

• Biodiversity ↓

• Crop yield variability ↑

Phase 2:

CC is dynamic

• In Tunisia, the 
agriculture and 
fisheries sector
remains of great
economic and 
socio-political
importance 
because of its
contribution to the 
achievement of 
national objectives

Phase 3:

CC is difficult to 
handle

• Compagnies in 
agriculture value 
chain face range 
of CC risks

• Arrgravating non 
climate factors :

• Urbaniztion

• Mass tourism

• migration

• Fall of growth

Phase 4:

CC consists of many
phenomena

complicatedly linked
with each other

• Lack of knowledge
of probable 
impacts of CC on 
agriculture and 
food security

• Incomplete data

• Inadequate data

Phase 5:

CC is
interdisciplinary and 
requires knowledge
and data from many

fields

• Social dimension

• Economic
dimension

• Environnemental 
dimension

Phase 6:

Different parties 
involved in CC 

• National agenda

• International 
action to stabilize
GHG emissions

• International 
cooperation in 
climate finance

Phase 7:

CC provokes much
emotion in society 
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The answer is …yes it is!



4. Conclusion 
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 The anlysis of risk chain of agriculture sector with reference to the complex societal problem reveals
that the solution to climate change impacts will be social or it will not be.

 Any transition process may lead to imbalances and tensions that can lead to conflicts.

 The role of models is to establish a debate by highlighting dynamics, constraints and fragilities. It is
recommanded to take this into account to let the new policy that has to respond to climate change
arise.

 On the other hand, apart from the climate change, any transition to a low-carbon economy will
require a series of interrelated dynamics that will entail a recomposition of the economy's productive
structure, and this may also be a source of tension.

 We can conclude that the agriculture sector can potentially be a catalyst for several adaptation &
mitigation actions at the same time (cross-cutting actions).

 Indeed, reducing vulnerability to the hazards associated with current and future climate variability and
extremes through specific policies and programs, individual initiatives, participatory planning
processes and other community approaches can reduce vulnerability to climate change.

23



Thank you for your attention 
sanaessaber@gmail.com

mailto:sanaessaber@gmail.com

