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Key Messages: 
 

 Tunisia is fairly advanced in the process of production and dissemination of climate-based 
information and services for decision-making.   
 

 The National Institute of Meteorology (NIM) is the reference service in charge of processing and 
provision of climate-based information/data and services in Tunisia. Besides, there is the 
observation network of the National Observatory of Agriculture which is as well involved in terms 
of climate-based information/data provision. 

 

 The climate-based products and services are destined to the aeronautical sector and other 
professionals and general public services related to marine, tourism, agriculture, energy, etc. The 
national technical stakeholders invested in the production and the use of climate 
information/data in Tunisia are mainly: INSTM, CNCT, ANPE, APAL, IRA, DGSAM, SHO, NIS, CITET, 
TOESD, WII. 

 

 The NIM is equipped with a super calculator with a high resolution model coupled version 
ARPEGE-CLIMAT. Various climate models have been used to generate illustrative scenarios 
related to the Tunisian climate context, such as CORDEX and ENSEMBLES project simulations 
models applied to derive climate change scenarios. Most information can be accessible by 
internet or via a user request service. 

 

 Despite the growing knowledge base built and managed by NIM and the collaboration with its 
national technical stakeholders, many information and knowledge gaps still need to be filled out. 
The main challenges to face to ensure a more efficient climate information service delivery in 
Tunisia could be summarized to the following points: 

  
o The densification of weather stations across the country (particularly the western part of 

the country). 
o The strengthening of the forecasts and alerts systems for specific events (storms, coastal 

surges, flooding and high winds). 
o The setting up of a more efficient national climate modelling and forecasting service, 

taking into account the climate change dimension at various scales. 
o The reinforcement of knowledge and capacities of the stakeholders (government 

agencies, climate sensitive sectors such as agriculture, energy, tourism and transport) in 
the mastering and use of climate predictions, products and information to support long-
term planning on adaptation. 

o The building of a Web-based Interactive Collaborative Environment for climate 
information knowledge sharing and dissemination. 

o The reinforcement of knowledge and capacities of human resources at the NIM and the 
national technical stakeholders dealing with climate-based information/data. 

o The introduction/promotion of mobile application technologies (such as LandInfo) in 
agriculture, for improved climate resilience. 

o The better consideration of the climate change dimension in the services offered to 
professionals in the various sectors of agriculture, energy, tourism, and the general 
public, etc. 

o The need to set up a dynamic and consistent collaboration network with others 
meteorological agencies in Africa and beyond. 

 
 
  



Climate information and needs assessment – Tunisia                                                                                       OSS, 2017 

 
 

Page 4 of 36 
 

Acronyms & abbreviations  
 
CNCT   National Mapping and Remote Sensing Centre / Centre National de la Cartographie et 
de la Télédétection 
ANPE   National Environmental Protection Agency / Agence Nationale de Protection de 
l’Environnement 
APAL  Coastal Protection and Planning Agency / Agence de Protection et d'Aménagement 
du Littoral 
INSTM  National Ocean Science and Technology Institute / Institut National des Sciences et 
Technologies de la Mer  
IRA   Institute on Arid Regions / Institut des Régions Arides 
DGSAM Air and Maritime General  Management  Service / Direction Générale des Services 
Aériens et Maritimes 
SHO  Hydrographic and Oceanographic Service of the Navy / Service Hydrographique et 
Océanographique de la Marine Nationale 
WII   Weather Index-Based Insurance 
TOESD Observatory for the Environment and Sustainable Development 
CITET  Centre for Environmental Technology of Tunis/Centre International des Technologies 
de l’Environnement de Tunis 
NIS  National Institute Statistics 
RCC-RA I Regional Climate Centre For The Region of North Africa 
INAT  National Agronomy Institute of Tunis/Institut National Agronomique de Tunisie 
INRAT  National Agricultural Research Institute of Tunisia/Institut National de Recherche 
Agronomique de Tunis 
ANME Agence Nationale pour la Maitrise de l’Energie 
NCDC  National Climatic Data Center 
CCKP  Climate Change Knowledge Portal 
DGRE  Water Resource Management  Service / Direction Générale des Ressources en Eau  
DGF  Forest management  Service / Direction Générale des forets 
DGS  Soils Service / Direction Générale des Sols  
CNRM  National Center for Meteorological Research Centre 
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1. Introduction 
 
Among Mediterranean countries, Tunisia is one of the most exposed to climate threats: facing rising 
temperatures, reduced rainfall, rising sea levels, and increased frequency of extreme weather events 
such as floods and droughts (Tunisia INDC, 2015). As in many parts of the world, Tunisia is 
undergoing climate change effects through higher temperatures, land and water scarcity, flooding, 
drought and displacement, which negatively impacts agricultural production and causes breakdown 
in food systems (WHO, 2015). These situations may cause high environmental and socio-economic 
vulnerabilities in the country. 
 
Aware of these issues, Tunisia has identified a set of tools and resources which are adapted to the 
national specificities and to the challenges that the country is facing, particularly on the 
environmental level. A national Agenda 21 has been put in place, supported by local Agendas 21, so 
as to face local and national environmental concerns, and to establish the practical foundations of 
the sustainable development. A National Strategy on Climate Change has been established since the 
adoption of the UNFCCC, to ensure the best adaptation of agriculture and ecosystems to climate 
change. The production and provision of relevant climate-related data and services became an 
important stake. 
 
The importance of relevant climate-related information, data and tools in the decision-making 
process in Tunisia is undeniable, particularly with regard to the economic activities and natural 
resources management. Decision-makers at several levels need access to the most relevant and 
reliable information available in connections between climate and the key sectors of the economy 
(Tunisia INDC, 2015). In this regard, specific and constant observation service was established in 
Tunisia since 1974 to ensure the monitoring of usual climate parameters, and to satisfy the 
information requests from the various sectors of activity, including policymakers, researchers, 
practitioners, farmers, private sector actors, etc. 
 
The production and dissemination of climate information/data at the national scale in Tunisia is done 
by the National Institute of Meteorology - NIM (Institut National de la Météorologie, INM) affiliated 
to the Tunisian Ministry of Transportation. The NIM is connected to regional branches in the country, 
constituting a network that ensures regular meteorological observations over the entire territory. 
The NIM manages the climate heritage of Tunisia and offers the essential of meteorological and 
geophysical dataset through an observation network equipped with several types of stations 
(synoptic, climatological, agrometeorological, etc.). The NIM is working closely with RCC-RA I, the 
Regional Climate Centre Network (RCC-Network) for the region of North Africa, whose members are 
Morocco, Algeria, Tunisia, Libya and Egypt. RCC-RA I is a centre of excellence that assists members in 
terms of climate services production to meet national needs and capacity building.  In Tunisia, there 
is also the observation network of the National Observatory of Agriculture which is as well involved 
in terms of climate-based information/data provision. 
 
The development of Remote Sensing with Earth Observation technologies and the internet 
technologies has improved the easy and cost-effective access to climate information/data on the 
entire earth. Several reference information systems are currently dealing with climate issues and 
taking into account Tunisian context exist (i.e. World Bank, FAO, IPCC, WMO, WorldClim, WCDMP, 
ACMAD, etc.). These systems offer statistics and geospatial data at more or less suitable scales. 
Nevertheless, the reference service in Tunisia remains the NIM and RCC-RA I, which after all, works in 
close collaboration with the World Meteorological Organization (WMO). 
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Broadly in Tunisia, considerable efforts have been made to ensure access information about the 
classical climate variables including seismic activity, astronomical phenomena, weather reports, etc. 
While several achievements have been recorded, significant challenges still remain, among which: 
 

 The access to relevant climate dataset at local level, and the enhancement of the service 
delivery system of up-to-date long-term monitoring climate dataset. 

 The strengthening of the national climate modelling and forecasting activities at the NIM, as 
also the implementation of a dynamic/interactive system of monitoring, sharing and 
exchange of knowledge.  

 The strengthening of the knowledge and capacities the stakeholders (government agencies, 
research institutions, climate sensitive sectors such as agriculture, energy, tourism and 
transport) for the utilization of climate predictions, products, and information to support 
long-term planning on adaptation. 

 The development of a Web-based Interactive Collaborative Environment for climate 
information knowledge sharing and dissemination, and the introduction/promotion of 
mobile application technologies (such as LandInfo) in agriculture, for improved climate 
resilience. 

 A better consideration of the climate change dimension in the services offered to 
professionals in the various sectors of agriculture, energy, tourism and the general public. 
This could be result in range of actions: 

o The establishment of appropriate tools and systems for inventory, measurement and 
verification of greenhouse gas emissions at the national, regional and local levels. 

o The establishment of appropriate systems for estimating the response of the climate 
to the accumulation of the gas concentration, as well as the estimation of the 
possible responses of the climate system in Tunisia. 

o The strengthening of the climate change observation systems dedicated the different 
sectors of activity and the environment. 

o The elaboration of a detailed climate change vulnerability maps integrating various 
themes. 

o The preparation of more detailed climate change vulnerability maps integrating the 
main thematic of interest. 

o The improvement of the measures/actions of climate change adaptation and risk 
into the national, regional and local development strategies and planning agenda. 
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2. Brief description of key concepts 
 

2.1. Weather and climate information 

Weather describes conditions in the atmosphere that are happening right now. It is the short term 
occurrence, or daily measurement, of fair or inclement weather (NASA, 2015). Weather information 
includes several components, namely: sunshine, rain, cloud cover, winds, hail, snow, flooding, steady 
rains from a cold front or warm front, excessive heat, heat waves, etc.  
 
Climate describes the long-term weather patterns over a specified time frame for a specific area. 
Climate use a long-term average of weather conditions to describe what typical conditions are likely 
to be present at a particular location and a time of year (NASA, 2015). Climate information in general, 
may describe data on temperature, rainfall, wind, humidity, sunshine hours, and more other factors. 
 
Climate and weather are mutually interchangeable to several users, according to Tall (2013). 
Therefore, climate and weather services must imperatively operate in close tandem, so as to be 
seamless to the end-user.  
 

2.2. Climate services 

A climate service is a decision aid derived from climate information that assists individuals and 
organizations in society to make improved ex-ante decision-making (Tall, 2013). A climate service 
requires appropriate and iterative engagement to produce a timely advisory that end-users can 
comprehend and which can aid their decision-making and enable early action and preparedness.  
 
Climate services need to be provided to users in a seamless manner and, most of all, need to respond 
to requirements of the users/end-users, who may be a heterogeneous mix of stakeholders from the 
national, sub-national and community levels. The seamless delivery of services from the long to 
short-term time scales is critical to ensure effective and consistent use of information for various 
real-world decision-making contexts (Tall, 2013). Climate services are essential for adaptation to 
climate variability and change. 
 

2.3. Climate change 

The UNFCCC (2006) considers climate change as a change of climate that is attributed directly or 
indirectly to human activity, altering the composition of the global atmosphere, and which is in 
addition to natural climate variability observed over comparable time periods. This consideration is in 
not line with the scientists’ vision that often use the term for any change in the climate, whether 
arising naturally or from human causes. The IPCC (2007) implies that climate change is change in the 
state of the climate that can be identified by changes in the mean and/or the variability of its 
properties and that persists for an extended period, typically decades or longer”. 
 
Each of these two considerations is relevant and important to keep in mind. But the consideration 
that fits with the present context considers climate change as a long-term continuous change 
(increase or decrease) to average weather conditions or the range of weather. 
 
In the case of Tunisia, both visions (UNFCCC and IPCC) are taken into account. The country has 
ratified the UNFCCC convention and its Kyoto Protocol respectively in 1993 and 2002. A National 
Strategy on Climate Change (SNCC) was developed addressing climate in order face change issues. 
This strategy takes into account the challenge accepted during the Paris Agreement (COP21 in 
December 2015) as well as Sustainable Development Goals (SDGs) adopted by world leaders at the 
United Nations in 2015,   
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2.4.  Climate variability  

Climate variability refers to variations in the mean state and other statistics (such as standard 
deviations, statistics of extremes, etc.) of the climate on all temporal and spatial scales beyond that 
of individual weather events (IPCC, 2007). Variability may be due to natural internal processes within 
the climate system (internal variability), or to variations in natural or anthropogenic external forcing 
(external variability). 
 
The periodicity, in the context of climate variability, is usually not cyclical but may be suggested in 
time scales (either Multi-decadal, Inter-annual or Intra-seasonal).  
 
In the Tunisian context, climate variability (temperature and rainfall) is inducing challenges in 
many parts of the country. Despite the efforts to adapt the survival strategies to the changes, this 
variability will keep increasing over the next century, and the climate will experience 
unprecedented extremes (Haythem Belghrissi, NIM, 2017, Anis Zammel, NIM, 2017 Verner, Dorte, 
2013). 
 
 

2.5.  Weather 

Weather is the day-to-day state of the atmosphere, and its short-term variation in minutes to weeks. 
Weather describes for example the degree to which it is hot or cold, wet or dry, calm or stormy, clear 
or cloudy. Weather is constituted with four key elements: temperature, moisture, pressure and wind. 
Weather forecast consists in collecting, analyzing and interpreting the different observation 
products, direct measurements or from remote sensing sources, as well as the products of the 
models of numerical weather prediction (NASA, 2015). 
 
In Tunisia, weather monitoring information is constantly made available by the NIM whose 
backbone and main duty is to conduct meteorology-based activities. NIM is deeply involved in 
meteorology, geophysics and astronomy monitoring tasks. 
 
3. Review of Climate information needs and capacity in Tunisia 
 

3.1. Application of Climate Information and services 

Applications about climate information and services in Tunisia are performed by NIM (the National 
Weather Service), whose products and services are destined to two major customers/users: 
aeronautical sector and other (professionals and general public related to marine, tourism, 
agriculture, energy, etc.). The NIM’s activities are related to two major fields: Meteorology and 
Geophysics/astronomy.  
 
Aware of the key role of observation in meteorological activity, particularly for weather forecasting, 
climatology, and applied meteorology, the NIM is thoroughly managing a nationwide meteorological 
observation network that comprises:   

 Synoptic network (26 stations). 

 Agro-meteorological network (31 stations). 

 Climatologic network (58 stations). 

 Rainfall network (208 stations). 

 Radar network (1 Radar). 

 Seismologic network (15 stations). 

 Measurement of bottom pollution network (1 station). 

 Marine station network (7 stations). 
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Moreover, Tunisian NIM is involved in the RCC-RA I, the Regional Climate Centre Network (RCC-
Network) for the region of North Africa, through which each country member (Morocco, Algeria, 
Tunisia, Libya and Egypt) contributes or leads in the performance of the respective RCC functions for 
the entire North African region. Tunisia ensures the role of a co-lead in climate Monitoring and the 
role of Lead with Egypt in the function of training.  
 
Another important and longtime partner of the NIM has been Météo-France, a partner with whom 
several initiatives have been experimented and executed.  Among these, there was the "ALADIN1 
TUNISIA’s Numerical Weather Prediction Project", which was aiming at establishing a numerical 
weather prediction chain at NIM. 
 

3.2. Climate Information Gaps 

Despite the growing knowledge base built and managed by NIM (the National Weather Service) and 
the others technical stakeholders (INSTM, CNCT, ANPE, APAL, IRA, DGSAM, SHO, NIS, CITET, TOESD, 
WII, etc.), important information and knowledge gaps still need to be filled out. These may be related 
to:   

o The non-availability of more precise downscaled local level dataset. 
o The setting up of a national climate modelling and forecasting activities at the NIM. 
o The reinforcement of knowledge and capacities of the stakeholders (government 

agencies, climate sensitive sectors such as agriculture, energy, tourism and transport) in 
the mastering and use of climate predictions, products and information to support long-
term planning on adaptation. 

o The inexistence of Web-based Interactive Collaborative Environment for climate 
information knowledge sharing and dissemination. 

o The difficulties in publishing the results of researches the engineers from NIM. 
o The introduction/promotion of mobile application technologies (such as LandInfo) in 

agriculture, for improved climate resilience. 
o The better consideration of the climate change dimension in the services offered to 

professionals in the various sectors of agriculture, energy, tourism, and the general 
public, etc. 

The Table 1 below gives the details about the main information about the existing situation and the 
specific needs and gaps. 
 
Table 1: Summary of climate information needs and capacity in Tunisia 
 

 Need Existing situation Specific needs/gaps Sources of 
information 

a)  Climate 
Information  

o Provision and 
management by NIM (in 
collaboration with RCC-
RA I). 

o Existence of others 
regional/international 
sources (WMO, World 
Bank Climate Change 
Knowledge Portal, etc.) 

o Densification of the 
number of weather 
stations in the 
country 
(particularly the 
southwest and 
interior). 

o Strengthening of 
the forecasts and 
alerts systems for 

o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 

  Availability and 
Access 

Online access (websites and 
Facebook social network), 

o OSS 
o NIM  

                                                             
1 ALADIN : Aire Limitée, Adaptation dynamique, Développement InterNational. The ALADIN project was launched by Météo-
France in 1991 with the objective of building mutual cooperation in the field of Numerical Weather Prediction (NWP) 
(http://www.meteo.tn/htmlen/developpement/aladin.html). 
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free or Formal request for 
specific users. 

specific events 
(storms, coastal 
surges, flooding 
and high winds). 

o Improving the real-
time data exchange 
tools between the 
main technical 
stakeholders 
(INSTM, CNCT, 
ANPE, APAL, IRA, 
DGSAM, SHO, NIS, 
CITET, TOESD, WII, 
etc.)  

o Establishment of  a 
standard 
communication 
protocol to 
generate alerts and 
disseminate them 
in a timely manner 
to civil protection 
authorities and 
ultimately to local 
communities 

o Training on 
climate-based 
information/data 
modelling (new 
downscaling 
processes and 
Uncertainties). 

o Training on 
modelling and 
mapping of 
atmospheric 
pollution. 

o Access to relevant 
climate dataset at 
local level, etc. 

 

o Various 
reports and 
documentatio
ns 

  Analysis and 
recording 

o Collection, validation, 
storage and processing 
by NIM. 

o Data from 1950 onward 
is available and managed 
by an information 
system equipped with 
analysis tools. 

o Basic online dynamic 
climate Monitoring and 
Watch service. 

o Online access to annual 
bulletin (2013, 2014 and 
2015), etc. 

o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 

  Weather 
monitoring 

o Forecasts are established 
for periods of a few 
hours up to 6 days by 
NIM. 

o Online access of three-
decade (1981–2010) 
averages of 
climatological variables 
including temperature 
and precipitation, etc. 
 

o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 

b)  Technical Capacity 
(Skills) 

o In meteorology: 
 Data collection, 

processing and, 
exchange. 

 Weather forecasting. 
 Climatology and applied 

meteorology (Agro-
meteorology and 
Hydrometeorology) 

o In geophysics and 
astronomy. 

 
o Reinforcement of 

the data exchange 
communication 
system 

 
o Improving the real-

time data exchange 
tools. 

 

o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 
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 Measurement of 
seismic activity, applied 
geophysical studies. 

 Observation of the 
lunar crescent, eclipse 
and lunar calendar 
elaboration.  

 Measurement and 
processing of different 
types of solar radiation 

 

o Improvement of 
the observation 
and forecasting 
capacity 
 

o Reinforcement of 
weather 
monitoring 
equipment to 
support alert 
generation 

 
o Technical 

assistance, capacity 
building  

 

c)  Human Resource 
Capacity (Enough 
workforce) 

Staff composed of: 
o Engineer: 7% 
o Frameworks (function 

and admin): 10% 
o Press: 0.3% 
o Technician/Typist: 59% 
o Administrative officers 

and workers: 22% 
 

o Capacity building 
(specifically the 
engineers). 

o Assistance in terms 
of scholarship for 
research and 
involvement in 
Master and PhD. 
Programs. 

o Possibility of 
publications of the 
results of various 
works and research 
and simulations. 

o Diversification of 
the coloration 
(basically CNRM 
and METEO-
France).  

 

o OSS 
o NIM 
o Various 

reports and 
documentatio
ns 

d)  Financial Capacity o Main provider is the 
Tunisian State. 

o Others contributions 
through implementation 
and coordination of 
projects. 

o Need of financial 
capacity increase. 

o Need of 
diversification of 
financial sources. 

 

o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 

e)  Infrastructural 
needs 

o The NIM head office 
o The six regional 

representations of NIM 
(Tunis, Jendouba, 
Sousse, Sfax, Tozeur et 
Medenine). 

o Reinforcement o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 

f)  Technological 
needs (Tools, 
equipment, 

o Existence of nationwide 
meteorological 
observation Stations 
(Synoptic, Agro-

o Real-time data 
exchange issue and 
technology. 

o OSS 
o NIM  
o Various 
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software) meteorological, 
Climatologic, Rainfall, 
etc.). 
 

o Existence of a super 
calculator (2004). 
 

o Installation of a high-
resolution coupled 
version of ARPEGE-
CLIMAT. 

o Equipment for the 
storage; 

o More performant 
calculators and 
modelling 
software. 

o Performant 
Internet technology 

o Geographic 
information system 
unit. 

reports and 
documentatio
ns 

g)  Policy and 
regulatory needs 

 
In process of being 
elaborated 

In process of being 
elaborated 

o OSS 
o NIM  
o Various 

reports 

h)  Early warning 
Systems 

o Forecasts regularly 
performed by NIM (the 
National Weather 
Service). 

o Long-term climate 
variability monitoring 
through (NIM / RCC-RA 
I). 

o Provision and 
management by NIM (in 
collaboration with RCC-
RA I). 

o Existence of others 
regional/international 
sources (WMO, World 
Bank Climate Change 
Knowledge Portal, etc.). 

 

o Real-time data 
exchange 
mechanism 
between the 
technical 
stakeholders (NIM, 
INSTM, CNT, ANPE, 
APAL, etc.). 

o Standard 
communication 
protocol to 
generate and 
disseminate timely 
alerts.  

 

o OSS 
o NIM website 
o Various 

reports and 
documentatio
ns 

i)  Monitoring of 
extreme weather 
events 

o Forecasts regularly 
performed by NIM (the 
National Weather 
Service). 

o Long-term climate 
variability monitoring 
through (NIM / RCC-RA 
I). 

o Provision and 
management by NIM (in 
collaboration with RCC-
RA I). 

o Existence of others 
regional/international 
sources (WMO, World 
Bank Climate Change 
Knowledge Portal, etc.). 

o Improvement of 
the observation 
and forecasting 
capacity. 

o Downscaling of the 
alerts and products 
from the regional 
centres. 

o OSS 
o NIM  
o Various 

reports and 
documentatio
ns 
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3.3. Technical Capacity 

The NIM activities are mainly focused to two major fields in Tunisia: Meteorology on the one hand, 
and Geophysics and Astronomy on the other hand. 
 
In terms of Meteorology, the NIM has the full skill and ability to perform: 
 The data collection, processing and, exchange. 
 The weather forecasting. 
 The climatology and applied meteorology (Agro-meteorology and Hydrometeorology). 

 
Concerning the activities dealing with Geophysics and Astronomy, The NIM ensures: 
 The measurement of seismic activity, applied geophysical studies. 
 The observation of the lunar crescent, eclipse and lunar calendar elaboration.  
 The measurement and processing of different types of solar radiation 

 
The NIM maintains good cooperation with the CNRM of METEO-France. In terms of equipment, since 
2004, NIM has acquired a super calculator which, since 2013, has been equipped with a high 
resolution model coupled version ARPEGE-CLIMAT. 
 
Besides, the NIM represents an important node on Climate Monitoring and Watch for the North 
Africa Regional Climate Centre Network (RCC-RA I). In collaboration with RCC-RA I, the NIM is 
currently providing some basic climate diagnostics including analysis of climate variability and 
extremes such as drought.   
 

3.4. Human Resource Capacity 
 
As a Public Non Administrative Establishment (EPNA), the Staff in NIM is composed of: 
o Engineer: 7% 
o Frameworks (function and admin): 10% 
o Press: 0.3% 
o Technician/Typist: 59% 
o Administrative officers and workers: 22% 
 
 

3.5. Financial Capacity 
 
As a public institution (EPNA) under the Ministry of Transport. Most of NIM financial resources are 
provided by the Tunisian State. Generally, these resources are allocated to 4 categories: 

 Management (26%) 

 Interventions (1%) 

 Investments (5%) 

 Remuneration (68%) 
 
Besides, there are real gaps in the process of financing mechanisms for the elaboration of nationally 
calibrated climatic information needed for mitigation and adaptation measures. These gaps are 
preventing Tunisia from benefiting from many international opportunities. As example, the non-
satisfactory results obtained by Tunisia within the Clean Development Mechanism (CDM) projects 
were mostly due to the lack of climate information t national level. 
 
However, the new tools recently put in place in the context of international negotiations will be 
interesting instruments to be seized by Tunisia, whether for adaptation or mitigation. The National 
Strategy on Climate Change (adopted in 2012) should allow the country to be better equipped to 
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position itself fairly quickly on these opportunities and to help mobilizing sufficient resources to 
improve mechanisms of generation and dissemination of climate information. It must also provide 
the promotion and visibility of national projects and programs needed to mobilize international 
support.  
 
4. Climate Information System 
 
The National Institute of Meteorology (NIM) is the main government body in charge of delivering 
weather and climate information in support to needs of the different economic sectors).  
 
The following graph (Figure 1) illustrates the global framework of climate services in Tunisia.  
 
It shows that the information services and climate data produced by the NIM based mainly on 
meteorological observation methods, climate research, modeling and prediction. The data are stored 
in a database and disseminated in different formats to end-users which are the main interfaces with 
the national authorities (INSTM, CNCT, ANPE, ...) in charge of decision making in different sectors 
(Health, Agriculture, Environment management, civil aviation....). In addition to data generation and 
dissemination, MNI provides capacity building to end-users in order to know, understand and better 
exploit climate data available to them. 
 
 

 
Figure 1: Basic overview on the Climate Information System in Tunisia 

 
 
4.1 Climate observations, data and analysis 

This section will provide technical details on climate data and models available in Tunisia. 
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4.2.1 Sources of climate data:  
 
There are two ways (sources) to have access to climate data and information in Tunisia.  

 The official climate-based data are collected, processed and delivered by the Tunisian 
National Institute of Meteorology (NIM) including the RCC-RA I. Free validated public data 
can directly be accessed through the website of NIM. But demand for specific climate 
products and services can be submitted as well to NIM through a user service. 
 

 The national complementary sources, representing others national structures which 
use/provide information/data that are derived from climate-based data, and which could 
also provide specific kind of processed climate information information/data (INSTM, CNCT, 
ANPE, APAL, IRA, DGSAM, SHO, NIS, CITET, TOESD, WII, etc.). These may be gathering and 
processing climate-based information according to various formats. 
 

 The external sources which represent the regional and international data repositories 
providing various climate-based data according to various formats including archived 
weather stations and satellite data. The most considered: 
 

 World Meteorological Organization (WMO) Country Profile Database Portal 
 World Bank Group Climate Change Knowledge Portal (CCKP) 
 Trans-African Hydro-Meteorological Observatory (TAHMO),  
 International Consortium for Agricultural Systems Applications (ICASA) 
 ICASA Data Exchange (IDE) 
 National Aeronautics and Space Administration (NASA 
 National Oceanic and Atmospheric Administration (NOAA) 
 National Environmental Satellite Data and Information Service,  
 National Climatic Data Center, etc.  

 
At the national level, climate information available in the country can be broadly classified as 
followed:  

 The short range climate-based information, which are :  
o Hourly and Daily weather information. 
o Hourly and Daily weather forecasting information/data 
o Monthly weather information and Annual weather information.  

 The mid-range climate-based information representing the seasonal weather forecast 
information (through monthly Bulletin). Information on Temperature and Precipitation 
parameters are provided for all the 4 seasons (autumn, winter, spring and summer). 

 The long-range climate-based information representing historical annual and monthly 
weather information (Temperature, Precision, Sea surface Temperature, Sea Level Pressure 
and Drought). 

 
4.2 Modelling Climate information and data 
 
By the means of his super calculator equipped with a high resolution model coupled version ARPEGE-
CLIMAT and combined with the ORCA global ocean model, the NIM is capable of running an 
operational system of seasonal forecasting and climate change scenarios models. This includes 
statistical downscaling, regional climate modelling and downscaling, seasonal forecast with climate 
service for risk management, and adaptation to climate change for sustainable development. 
 
Various climate models have been used to generate illustrative scenarios related to the Tunisian 
climate context. Among those, are:  
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o The CORDEX simulations models and the ensemble historical and future climate projections 

(Haythem Belghrissi, NIM, 2017). 
o The ENSEMBLES project simulations models applied to climate change scenarios (Haythem 

Belghrissi, NIM, 2017). 
o The Statistical DownScaling Model (SDSM) (Wilby, Dawson, and Barrow 2002). 
o The University of Cape Town (UCT) downscaling ensemble model. 
o The United Kingdom’s Met Office Hadley Centre Coupled Model version 3 (HadCM3). 
o The models from merged satellite-gauge products (Global Precipitation Climatology Project 

(GPCP), Tropical Rainfall Measuring Mission (TRMM) (Huffman et al. 2007), etc. 
o The high-resolution simulations with RegCM3 (Gao and Giorgi 2008; Verner 2013). 

 
From these models, synthesis of climate change scenarios and impacts were made. The main 
conclusions, mostly quite different, can be summarized as follow: 

o For the local scale (an area about the national capital, Tunis), the annual mean maximum 
temperature could rise by 1.5-2.6°C, and annual precipitation totals could rise 5 % or fall 20 
%, by the 2050s. 

o For the whole country’s scale: 
 Result/conclusion 1: Mean annual Temperatures are projected to increase by 1.4-

2.5°C in the 2050s; while Precipitation is projected to decrease by 5-15 % over the 
same period. These ranges are expected to be 2.4-4.2°C and 5-25 %, respectively by 
the 2080s. 

 
 Result/conclusion 2: Annual mean temperature will increase by 2.1°C-2.4°C in the 

2050s according to the RCP8.5 scenario and by about 4.2°C-5.2°C in the 2100s. 
Annual-rainfall is projected to decrease by 1-14% by 2050s according to the 
ensemble mean scenario and by 18-27% in the 2100s relative to the historical period. 
Precipitation is projected to decrease almost all over Tunisia (Figure 2). 

 

 

Figure 2: Results from the CORDEX simulations models and the ensemble historical and future 
climate projections (Haythem Belghrissi, NIM, 2017). 

 
 

 Result/conclusion 3: A decrease from 2% to 16% for precipitation throughout the territory 
compared to the period 1961-1990. The coasts of Central and South remain vulnerable to 
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changes month compared to other regions. These values vary from one model to another 
except on the west region of the country where we can say that this result is robust (all 
models agree). The average temperature in 2050 will rise between 1.4 and 2.1 ° C across the 
country compared with the average over the period 1961-1990 according to the ensemble 
mean. This increase is greater on the far south of Tunisia. 

 

 
Figure 3: Results from the ENSEMBLES project simulations models applied to climate change 
scenarios (Haythem Belghrissi, NIM, 2017). 

 
 
4.2.1 Downscaling 
 
In the downscaling processes, taking information known at large scales to make predictions at local 
scales is of key importance. In the context of Tunisia, the spatial resolution from Global climate 
models (GCM) ranging from about 50 to 300 Km, may be too coarse for regional and national 
decision-making. Tunisian NIM engineers have already considered models with more detailed spatial 
resolution (12.5m).  
 

 A specific research has been made by the Tunisian’s NIM to assess the evolution of climate 
change in Tunisia. Changes in temperature and precipitation in Tunisia were quantified using all 
climate change scenarios produced under the Coordinated Regional Climate Downscaling 
Experiment (CORDEX) project of 11 available models (table 2). 

 
Table 2: List of climate models used in this study (Haythem Belghrissi, NIM, 2017) 

Model (RCM) Driving Model (GCM) Resolution 

ALADIN53 CNRM-CERFACS-CNRM-CM5 12.5 
CCLM4-8-17 CNRM-CERFACS-CNRM-CM5 12.5 
CCLM4-8-17 MOHC-HadGEM2-ES 12.5 
CCLM4-8-17 MPI-M-MPI-ESM-LR 12.5 
RACMO22E ICHEC-EC-EARTH 12.5 
RCA4 CNRM-CERFACS-CNRM-CM5 12.5 
RCA4 IPSL-IPSL-CM5A-MR 12.5 
RCA4 MOHC-HadGEM2-ES 12.5 
RCA4 MPI-M-MPI-ESM-LR 12.5 
REMO2009 MPI-M-MPI-ESM-LR 12.5 

WRF331F IPSL-IPSL-CM5A-MR 12.5 
 

 Another study has been performed by the Tunisian’s NIM, in order to assess the evolution of 
climate change in the Mediterranean, particularly in Tunisia. Climate change scenarios (based on 
temperature and precipitation variables) have been produced using the ENSEMBLES project. A 
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validation process of this climate simulated by the models was conducted using available 
observed climate data. A set of 9 validated models have been considered (Figure 3). 

 
Table 3: List of validated model (Haythem Belghrissi, NIM, 2017) 

MRC MCG Acronyme Instituti
on RCA3 HadCM3

Q16 
C4IRCA3 C4I 

RM5.1 ARPEGE CNRM-RM5.1 CNRM 
HIRHAM ARPEGE DMI-

HIRHAM5_ARPEGE 
DMI 

HIRHAM ECHAM5 DMI- DMI 
CLM HadCM3

Q0 
ETHZ-CLM ETHZ 

RACMO ECHAM5-
r3 

KNMI-RACMO2 KNMI 
HIRHAM BCM METNOHIRHAM METNO 
HadRM3
Q0 

HadCM3
Q0 

METO-
HC_HadRM3Q0 

HC 
REMO ECHAM5 MPI-M-REMO MPI 

 
 

4.2.2 Uncertainties in Models in Tunisia 
 
According to the discussion with NIM experts, the sources of uncertainty in the models are basically 
scientific as well as the capacity of computer systems to model Earth’s complex processes. This was 
highlighted by the results of the ENSEMBLES project simulations models applied to climate change 
scenarios (Haythem Belghrissi, NIM, 2017), where the values related to precipitation trends varied 
from one model to another. 
 
4.3 Stakeholders, users and decision-makers 
 
As already indicated above, the official climate-based information/data provider is the National 
Institute of Meteorology (NIM) the National Weather Service in Tunisia, supported by RCC-RA I at 
regional level in the Maghreb. Others public and private organizations may be considered as well in 
the production and dissemination of climate data and information. There are fairly: INSTM, CNT, 
ANPE, APAL, IRA, DGSAM, SHO, ANPE, CITET, etc. 
 
4.4 Relevant Legislation/Policies on climate information and services 
 
Tunisia has currently a number of assets that led to the elaboration of its national climate policy, 
developed in 2012. Indeed, both at the level of mitigation and adaptation, draft of strategies and 
sectorial plans dealing with Climate Change (CC) issues start to emerge in Tunisia, but their 
implementation remains partial, sometimes inconsistent, lack of intra- and inter-sectorial 
consultation, etc. Finally, a number of shortcomings hamper the effective implementation of the 
Climate Policy.  
 
Existing analyses are also available and include a national action plan for climate change adaptation 
for the agricultural sector and agro-ecosystems. The action plan is centred on three principal axes: (1) 
overcoming short term crisis management through a risk adaptation strategy linked to climate 
change, (2) integrating climatic volatility within agricultural and economic policies, and (3) managing 
the socio-economic consequences set to impact the agricultural sector in an integrated manner 
between economic sectors.  
 
Other technical ministries have also developed adaptation strategies and corresponding action plans 
for the health and tourism sectors. The agriculture sector adaptation strategy is itself complemented 
by three studies on early warning systems to manage the risk of extreme events. The tourism 
adaptation strategy is complemented by three studies on the development of ecotourism. These 
sector strategies and actions plans will be integrated into the forthcoming National Climate Change 
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Strategy mentioned above and a multi-sectoral adaptation project portfolio. Project categories under 
the portfolio will respond to the following priority areas: (1) water resources, (2) agriculture, (3) 
biodiversity and ecosystems, (4) industry and energy, (5) wastes, and (6) health. 

Despite the undeniable achievements in terms of environmental governance, Tunisia does not seem 
to have a legislative structure to efficiently tackle the issue of CC. There is a lack of ownership of 
climate issues due to a lack of stakeholder involvement, too centralized and too formal national 
dialogue and a weak awareness of civil society to climate issues. The lack of a national structure that 
explicitly deals with CC also exacerbates the compartmentalization of strategies at work, hinders the 
establishment of effective institutional arrangements (early warning systems) and contributes to a 
lack of knowledge of opportunities offered at international level (UNFCCC financing, synergies 
between the 3 Rio conventions in particular). Moreover, apart from the energy sector, there are no 
structured monitoring and evaluation mechanisms in other sectors, whether from the point of view 
of mitigation or adaptation. Yet, this type of device is essential for the design and adjustment of any 
climate change policy. It is also a necessary condition for obtaining any international support under 
the UNFCCC.  
 
The second gap concerns the state of knowledge on the issues of climate change in Tunisia, despite 
the work already done. There is a lack of synergy between vulnerability studies to overcome this 
isolated approach and to build sectorial and cross-cutting capacities in the management and 
dissemination of climate change knowledge, thereby overcoming the current gaps (collection, 
sharing, and dissemination knowledge between sectors). Finally, it is essential to reflect on the 
training of researchers, on the mechanisms and tools of observation, on the strengthening of 
national research programs and international scientific cooperation and on the means of federating 
research and private initiatives. The goal is to provide climate information needed by the different 
sector to take into consideration the CC dimension and to elaborate reliable scenarios and strategies. 
 
At the legislative and regulatory level, although the existing legal framework is relatively complete 
and diversified at the sectorial level, there is sometimes a lack of controls on the implementation of 
certain laws (control of water resources, forest management, and Industrial Carbon emission). 
However, relying on existing mechanisms and strengthening their control, is undoubtedly a useful 
starting point for the adaptation strategy, still insufficiently exploited in Tunisia. This need became 
even more urgent after the revolution of 14 January 2011, because sometimes confusions are made 
between freedom and free access to natural resources. To this must be added the needs identified 
by the various studies to evolve existing regulatory and normative tools to take into account 
vulnerabilities to CC. These include, for example, urban development plans, (ALCOR-TEC 2012– SNCC 
10/165) schemes for regional development, port infrastructure construction standards, power 
stations, dams, etc. Undoubtedly, one of the major challenges that seem to emerge is the integration 
of climate change into the overall Tunisian spatial planning process. 
 
In the context several challenges face to current and future global climate change, it has become 
essential to consider mainstreaming the NIM climate information and services into new and more 
adapted legislation and policy. It is also noted that he present legislation and policies on climate 
information and services are being redefined and fine-tuned. 
 
 
5. Climate Information Needs: sector-based assessments  
 
Several economic sectors are relying on weather and climate data/information in Tunisia, from: 
aeronautical and marine services, agriculture, industry, environment, energy, tourism, health, sports, 
recreation, media, etc. Among these, the key sectors for which climate information/data are 
essential are: aeronautical and marine services, agriculture, energy, tourism, health. 
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Table 4: Sector-based assessments Summary 

 Sector Existing situation Specific needs/gaps Sources of 
information 

a)  
 
 
Aeronautical 
sector  
 

 Products and services to the 
aeronautical sector are 
provided according to 
international standards and 
norms. 

 Meteorological assistance 
continuously supplied to the 
country’s airports. 

 Aircrews are provided with 
the necessary 
documentation and all 
required meteorological 
information (flight file with 
aviation meteorology maps 
and messages: TEMSI, charts 
of wind and temperature in 
altitude, METAR messages, 
SPECI, TAF of departure, 
destination, and alternative 
airports, and SIGMET 
messages of observation of 
or forecast about 
meteorological phenomena 
that could affect the safety 
of the aircraft). 

 
 
More advanced and 
modern equipment 
 
Capacity building 
 

 
o OSS 
o NIM  
o Various reports 

and 
documentations 

  
 
 
 
Marine and 
Fishing 

 Pre-established, 
standardized or variable 
weather products and 
services, as requested by the 
customer / user. 

 Special Weather Bulletin 
(SWB): Alert message 
written at any time to 
announce a worsening of 
time. 

 Wind SWB: written as soon 
as the wind speed reaches 
or exceeds the force 7 on 
the BEAUFORT scale (28 
knots or +). 

 Frog SWB: Visibility less than 
100 meters. 

 Data on the phases of the 
moon. 

 Availability of marine 
bulletin for offshore (7h and 
16h) and coasts (04h30 UTC) 
and (16 hours UTC). 

 More advanced 
and modern 
equipment 

 

 Improvement of 
Frequency of 
Observation and 
Development of 
Products and 
Services. 

 

 Mastery of 
uncertainties. 

 

 Mastering the 
uncertainties of 
error margins 

 
o OSS 
o NIM  
o Various reports 

and 
documentations 
 



Climate information and needs assessment – Tunisia                                                                                       OSS, 2017 

 
 

Page 21 of 36 
 

 

b)  
 
 
Agriculture 
 

Availability of a variety of 
products available: 

 Weather bulletins for 
agriculture (regular): 

 
o Agrometeorological ten-

day bulletin (with 26 raw 
and synthesized 
parameters: evaporation, 
humidity, cumulative 
rainfall, sum of 
temperatures, PET, etc.). 

 
o Ten-day rainfall bulletin 

(10-day, monthly, annual 
cumulations of rainfall 
recorded in 42 stations, 
number of rainy days, 
monthly normal, etc.). 

 
o Daily agrometeorological 

bulletin (covering 26 
cities). 

 
o Special weather report, on 

request. 
 
o Meteorological data 

(according to demand) 

 More advanced 
equipment 

 

 Better control and 
involvement of 
information and 
communication 
technologies for 
access to localized 
climate 
information (areas 
of early warning 
and agri-
consulting). 

 

 Improvements / 
strengthening of 
the protection 
systems of 
agricultural 
producers against 
the total losses of 
their capital 
following extreme 
climatic events. 

 

 Better involvement 
and mobilization of 
civil society 

 

o OSS 
o NIM  
o Various reports 

and 
documentations 

 

c)  
 
 
 
 
Energy 
 

Weather report for energy 
(regular) 

 Quantitative forecast for 13 
weather stations 
concerning. considered 
parameters: 
 

o The minimum 
temperature expected 
for the next 24 hours 
(09:00 to 09:00). 
 

o The maximum 
temperature expected 
for the current day. 
 

o The maximum 
temperature for the next 
day. 
 

 Gaps in access and 
/ or use of climate 
information on 
energy. 

 

 Detailed 
information / data 
on the impacts of 
climate change in 
the energy sector. 

 

 Dynamism of 
mitigation 
implementation 
strategies in 
energy policy. 

 

 development of 
renewable 
energies 
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o State of the sky 
expressed in octats for 
the current day. 
 

o Maximum wind 
(Maximum strength and 
direction of wind, from 
09:00 to 09:00. 
 

o Special weather report 
(on request) 

 

 International 
financing 
opportunities to 
seize for the 
revitalization of 
renewable energy 
development 
strategies. 

 

d)  
 
Tourism 
(extendable to  
sector of Sports 
Recreation 
Media) 
 
 
 

 Meteorological bulletin for 
regular tourism (on Tunisia 
and other foreign cities): 
parameters considered: 
dominant phenomenon, air 
temperature, the 
temperature of the sea 
water (on the coast), the 
wind ( direction and 
strength), Special 
observations. 

 

 Special weather report (on 
request): meteorological 
assistance to an event 
(evening, competition, 
outing, event, etc.). 

 Better involvement 
/ contribution of 
community radios 
(urban and rural) in 
access to localized 
climate 
information for 
awareness and 
early warning. 
 

 Revitalization of 
digital solutions 
strategies for 
smartphones and 
social networks. 

 

 
6. Availability of climate information in Tunisia  

This section highlights the points related to short, mid and long- range climate information 
availability in Tunisia. 
 
6.1 Short range 
 
Various short range climate-based information and dataset are made available and freely accessible 
by the Tunisian NIM supported by RCC-RA I: 
 

 Hourly and Daily weather information are made available to aeronautical and marine 
services. These are about Temperature, Wind Direction and Speed, Pressure, Moisture, 
Nebulosity, etc. Beside, basic information are provided as well for the Tunisian neighbouring 
countries’ ones, such as Algiers, Casablanca, Nouakchott and Tripoli, and even beyond). 
 

 Hourly and Daily weather forecasting information/data, provided for the main cities of the 
country. This is support by and basic Meteosat Image constantly updated. 
 

 Monthly weather information (Temperature, Rainfall and Insolation) also is provided for 
some cities (capitals of Tunisian national governorate) with some details such as: Min/Max, 
Number of Days, etc. 
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 Annual weather information (Temperature, Precision, Sea surface Temperature, Sea Level 
Pressure and Drought), provided at regional scale for the Maghreb zone. It is possible to 
dynamically perform basic analysis and to request information. Some interesting details are 
provided about the Annual/Monthly Means and Anomalies for 2013, 2014, 2015 and 2016. 

 

 
                   Figure 4: The NIM interface for weather information access at national level 
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 Figure 5.1: The NIM/RCC-RA I interface for weather information analysis at regional scale (Maghreb 
zone) 
 
6.2 Mid-range 
 
With regard to the seasonal weather forecast information, basic related documents (Monthly, 
seasonal and annual Bulletin) are made available, freely accessible from the Tunisian NIM website. 
The native data have been obtained from the National Climatic Data Center (NCDC). For all the 4 
seasons (autumn, winter, spring and summer) the two major parameters (Temperature and 
Precipitation) are covered.  
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Figure 5.2: Overview of a Monthly Bulletin document (October 2016) 
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6.3 Long-range 
 
This section covers past cimate data as well as Downscaled climate scenarios: 
 

 Past climate data 
Data on the trends in the Climate of Tunisia, from the 1981 to 2010, based on temperature and 
precipitation normals are calculated and spatialized for annual and seasonal scales (Anis Zammel, 
NIM, 2017). The methodology has exploited some indices based on daily temperature and rainfall 
time series, and has used the non-parametric test of Mann-Kendall to determine the significance of 
the trends as well as the Sen’s slope method to quantify the linear trend. Sample results showed 
that: 
 

 Trends in temperatures have depicted a general warming process (increase by 2.1 °C in 
annual mean temperature, from 1951 to 2010) (Figure 6). 
 

 
Figure 6: Observed trends in temperatures in Tunisia from 1951 to 2010 (Anis Zammel, NIM, 

2017) 

 
 

 Trends of Precipitation have depicted an decrease in annual precipitation amount in the 
western parts of Tunisia and a slight increase in some locations in the eastern parts. (Figure 
7). 
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Figure 7: Observed trend of the annual amount of precipitation during 

the period 1951-2010 (Anis Zammel, NIM, 2017) 

 
In addition to these information, as highlighted above, historical annual and monthly weather 
information (Temperature, Precision, Sea surface Temperature, Sea Level Pressure and Drought) are 
provided at regional scale for the Maghreb zone for 2013, 2014, 2015, 2016 and 2017. This is 
accompanied with interesting details about Annual/Monthly Means and Anomalies. There also exists 
Annual Bulletin for 2013, 2014 and 2015. 
 
Besides, more extended and rich historical data are available in the Climate Change Knowledge Portal 
(CCKP) which is a central hub of information, data and reports about climate change around the 
world. The various time periods are: 1901-1930, 1931-1960, 1961-1990, 1991-2015 and 1901-2015. 
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Figure 8: Overview on the Climate Change Knowledge Portal (CCKP) main interface 

 
 

 Downscaled climate scenarios 
An eloquent example of downscaled climate scenarios is the results from the study on climate 
change projections over Tunisia using CORDEX models. Changes in temperature and precipitation in 
Tunisia was analysed using The CORDEX simulations models and the ensemble historical and future 
climate projections (Haythem Belghrissi, NIM, 2017) (Figure 3 above). 

 
 
7. Linking Socio-economic data to climate information: 

 
7.1 Livelihood systems and livelihood assets  
 
 
Climate change is expected to have major impacts on Tunisia’s agriculture, economy and households 
from both global and local perspectives. Global climate change’s major impact channel is through 
changing world food prices, especially since Tunisia is a net importer of many food commodities. 
World market prices for food are projected to increase under climate change and the local climate 
change impacts manifest themselves through long-term yield changes. Yields for wheat, barley, and 
irrigated potatoes are expected to fall. 
 
Results from the economic analyses—based on computable general equilibrium (CGE) modelling 
(Verner, Dorte. 2013)—show that climate change will lead to negative effects for the overall 
economy, the agricultural sector, and a total reduction in household incomes. Global (higher global 
food prices) and local effects (lower yields) together are projected to reduce economic output in 
Tunisia by US$2.0–2.7 billion over 30 years. Agriculture may benefit from the higher world food 
prices, but the overall effects of falling yields on the sector are significantly negative. Agricultural 
growth may drop 0.3–1.1 percentage points by the end of the study period. 
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Household well-being is hit even harder. Farm households are the hardest hit by climate change in 
Tunisia, but rural nonfarm and urban households also suffer. Climate change is projected to reduce 
farm incomes by 2–7 percent annually, on average over 30 years. Rural nonfarm and urban 
households as net consumers of food are most affected by the rising global food prices as a result of 
climate change (Verner, Dorte. 2013). 
 
The Tunisian people increasingly do not know what to expect regarding the climate, and hence what 
decisions to take. This is especially the case for climate dependent activities such as agriculture, given 
changes in the timing and intensity of rainfall and the variability in temperature. A key asset of 
farmers is their traditional knowledge of the environment, but this knowledge may no longer be 
reliable without the support of forecasting technology and additional climate information. 
 
7.2 Local perception of risks associated with lack of climate information 
 
Local perceptions usually match the historical trends of temperature and rainfall changes. Main ways 
of perception of local risks in a context of lack of climate information in Tunisia may be summarized 
to: 

 The comparison of changes in past and current seasonal cycle and rainfall pattern. 

 The comparison of the frequency of droughts episodes. 

 The perception of average increase in temperature in the summer while winter has 
shortened.  

 The increased variations in rainfall, dry spells, temperature and drought occurrences, 
affecting production. 

 
7.3 Extreme climatic events and impact on population and economy 
 
Due to climate change, many climate hazards and extreme weather events have been noticed. These 
are such as: 

 Heat waves 

 Heavy rainfall 

 Floods and droughts episodes 

 Desertification and (coastal) erosion 
 
Such extreme events negatively impact on agricultural production and causes breakdown in food 
systems. Exposition to extreme climate events may disproportionally affect the vulnerable groups 
and cause food and nutrition crises. Extreme weather events constitute a danger for ecosystems in 
Tunisia. Human health is profoundly affected by weather and climate. The rise in temperature may 
exacerbate respiratory/cardiovascular diseases, and water-borne diseases (infectious diseases and 
malnutrition) may spread due to degradation of the quality of water resources (Tunisia INDC, 2015).  
 
In addition to extreme weather events existing climate-related challenges in Tunisia include water 
scarcity, very low and variable precipitation, and exposure to drought. If no drastic measures are 
taken to reduce the impacts of climate change particularly in the agriculture and water sectors, the 
country will be exposed to increasingly reduced agricultural productivity and incomes, due to a 
higher likelihood of drought and heat waves, a long-term reduction in water supply, and the loss of 
low-lying coastal areas through potential salt water intrusion, and eventually to sea level rise. This 
exposure to climate impacts will have considerable implications for human settlements and 
socioeconomic systems (IPCC 2014). As climate variability increases so does vulnerability to it, 
especially for the poor and those heavily dependent on natural resources such as the farmers and 
pastoralists. 
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To address climate change impacts, the Tunisian Government has elaborated its National Climate 
Change Strategy, building on and updating previous work. In July 2012, a two-day climate scenarios 
workshop was held at the National Meteorological Institute to provide a primer on latest climate 
change science and practical experience of using climate scenario tools. This is part of wider 
initiatives to build technical capacities in climate scenario generation and risk assessment. 
 
7.4 Current vulnerabilities  

 
7.4.1 Exposure 

 
Tunisian ecosystem's exposure to vulnerabilities related to climate change issues are multiples. The 
main factors that highlight this situations are: the real variability in temperature and precipitation 
conditions, the sea levels rising, droughts, floods, soil degradation phenomena, etc. (Details in Table 
4 below). 

7.4.2 Sensitivity 
 
The degree to which Tunisia is getting affected by climatic stresses is appreciable through specific 
aspects such as water scarcity, coastal salinization and its physical vulnerability (due to rising of sea 
levels and various direct and indirect socio-economic causes), agriculture vulnerability due to 
drought and reduction in land area, tourism sector vulnerability due to unbearable heatwaves, health 
issues due to resurgence and proliferation of certain vector-borne diseases, ecosystems concerns 
due to forests degradation and pastoral ecosystems impacts, etc.(details in Table 4 below). 
 

7.4.3 Adaptive Capacity 
 

Face the challenges due to climate change, Tunisia has developed and Intended Nationally 
Determined Contributions (INDC) which was submitted to the Conference of the Parties to the 
United Nations Framework Convention on Climate Change (UNFCCC). Tunisia has striven to include 
the issue of adaptation to climate change in the development planning process at global and sectoral 
levels.  
 
A raft of measures focusing on the adaptation of six key sectors and ecosystems which are among 
the most vulnerable to the adverse effects of climate change has been prepared. These concerned 
sectors are: Water resources, Coastline, Agriculture, Ecosystems, Tourism, and Health (see details 
on the Table 4 below).  
 
Tunisia has sought an international support to cover all of the additional costs for the adaptation of 
these sectors and fields. With its engagement with the GCF, Tunisia has the opportunity to access 
significant resources to finance the implementation of its SNCC and its INDC, especially through the 
Climate Finance Readiness Programme. 
 

Table 4: Resume on the linking upon socio-economic data to climate information 
 

 Socio-
economic 
Aspects 

Existing situation Specific needs/gaps Sources of 
information 

a)  Livelihood 
systems 

Climate-based information not 
much used in communication 
technology such as mobile 
handsets, etc. 

Better 
introduction/promotion 
of mobile application 
technologies (such as 
LandInfo) in agriculture, 

o OSS 
o NIM  
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etc. 

b)  Local 
Perceptions 

o Empirical comparison of 
changes in past and current 
seasonal cycle and rainfall 
pattern. 

o Empirical comparison of the 
frequency of droughts. 

o Remarks/perception of 
average increase in 
temperature in the summer 
while winter has shortened.  

o Remarks/perception on the 
increased variations in 
rainfall, dry spells, 
temperature and drought 
occurrences, affecting 
production. 

 

o Capacity building on 
modern/numerical 
easy way of 
perception. 

o Facilitation on the 
access on climate 
information through 
mobile phones and 
cellular network. 

o Capacity building on 
Information and 
communications 
technologies 
management 
 

o OSS 
o NIM  
o Various 

reports 
 
 

c)  Indigenous 
knowledge and 
practice 

o The use of an approach on 
rules-of- thumb monitoring 
of dry spells and their likely 
impact on crop production, 
livestock and fisheries. 

o Adoption of proactive 
autonomous strategies. 

 

o Capacity building on 
different adaptation 
strategies of 
agriculture. 

o Different strategies of 
agricultural 
orientations. 

o Facilitation on the 
access on climate 
information through 
mobile/public 
devices. 

o OSS 
o NIM  
o Various 

reports 

d)  Vulnerability 

  Exposure o Temperature: Average 
annual temperature 
increase across the entire 
country of +2.1°C until 
2050.  

o Precipitation: by 2050, a 
drop of between 10 and 30 
% in the annual 
precipitation rate compared 
to the current situation. 

o Droughts and floods: an 
increase in the frequency 
and intensity of the extreme 
weather phenomena. 

o Rising sea levels: By 2050, 
the sea level is expected to 
have risen on average by 30 
to 50 cm, causing the 
beaches to shrink by 20 to 
135 cm per year, depending 

o Specific climate-
based information 
and dataset and maps 
dealing vulnerability 
to climate, namely: 

 
 Map of vulnerability 

or sensitivity 
 
 Map of the various 

exposure phenomena 
 
 Map of temperature 

change severity index 
 
 Map of precipitation 

severity index  
 
 Map of CC severity 

index 

o OSS 
 

o Tunisian 
MEDD, 2015 

 
o Ferchichi, A., 

2016 
 

o WHO, 2015 
 

o Others 
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on the coastline and the 
region. 

 

 

  Sensitivity o Water scarcity (renewable 
blue water). 

o Salinization of coastal 
aquifers due to this rise in 
sea level. 

o Coastline physical 
vulnerability: due to rising 
sea levels with various 
direct and indirect socio-
economic consequences 
(Loss by submersion of 
agricultural land and built-
up areas in low-lying coastal 
areas, Loss by salinization 
coastal aquifers resources, 
decline in the activities of 
seafront hotels, decline in 
port and shore 
infrastructure, etc.). 

o Agriculture: vulnerability on 
rainfed cereal farming 
interests due to 
droughts/climate change, 
reduction in land area. 

o Decrease on livestock 
population and pastoral 
functions decline, 
overgrazing. 

o Ecosystems: vulnerability of 
forests and pastoral 
ecosystems; biomass 
inflammability  and 
inscrease of risk of large 
forest and bush fires 

o Health: resurgence and 
proliferation of certain 
vector-borne diseases, such 
as malaria, leishmaniasis or 
dengue, Respiratory 
diseases, Water-borne 
diseases. 

o Tourism: vulnerability due 
to heatwaves unbearable 
for the human body, 
intensification of water 
stress, coastal erosion). 

o Water resources: 
adaptation, the 
transfer and reuse 
treated wastewater. 

o Coastline: 
rehabilitation of 
coasts and the 
prevention of coastal 
erosion, protecting 
existing 
infrastructure. 

o Agriculture: capacity-
building and 
institutional 
development 
measures, 
introducing a climate 
monitoring and early 
warning system, as 
well as an insurance 
mechanism. 

o Ecosystems: 
adaptation of 
ecosystems by 
managing of the 
degraded rough 
grazing areas, 
rehabilitation of 
forest nurseries and 
expanding indigenous 
and multi-use 
species, assure 
integrated rural 
development, etc. 

o Tourism: restoration 
of the Tunisian 
touristic sea coast 
and protection of 
tourist areas against 
the advance of the 
sea, promotion of the 
concept of ecological 
hotels, etc. 

o Health: capacity-
building and 
institutional support 
for: risk assessment 
and prevention of a 

o OSS 
 

o Tunisian 
MEDD, 2015 

 
o Ferchichi, A., 

2016 
 

o WHO, 2015 
 

o Others (to 
add) 

  Adaptive 
capacity 

A raft of measures focusing on 
the adaptation of six key sectors 
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and ecosystems which are 
among the most vulnerable to 
the adverse effects of climate 
change has been prepared.  
 
These concerned sectors are: 
Water resources, Coastline, 
Agriculture, Ecosystems, 
Tourism, and Health  

proliferation of 
respiratory 
pathologies linked to 
climate change, 
implementation and 
strengthening of the 
entomological 
monitoring network, 
introduction of a 
programme to adapt 
the health system to 
climate change, 
especially through 
protection against 
water-borne 
diseases. 
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8. Conclusion 
 
Tunisia is fairly advanced in the process of production and dissemination of climate-based 
information and services for decision-making.  The NIM (the National Weather Service) is the 
reference service in charge of processing and provision of climate-based information/data and 
services in Tunisia. Its products and services are destined to two major customers/users: aeronautical 
sector and other (professionals and general public related to marine, tourism, agriculture, energy, 
etc.).  
 
The NIM has maintained a good cooperation with the CNRM of METEO-France. In terms of 
equipment, since 2004, NIM has acquired a super calculator which has been equipped with a high 
resolution model coupled version ARPEGE-CLIMAT. Various climate models have been used to 
generate illustrative scenarios related to the Tunisian climate context: CORDEX simulations models 
and ENSEMBLES project simulations models applied to climate change scenarios.  
 
Despite the growing knowledge base built and managed by NIM and the collaboration with several 
technical stakeholders (INSTM, CNCT, ANPE, APAL, IRA, DGSAM, SHO, NIS, CITET, TOESD, WII, etc.), 
important information and knowledge gaps still need to be filled out. These may be summarized to 
the following points: 
  

o The densification of the number of weather stations in the country (particularly the 
southwest and interior of the country). 

o The strengthening of the forecasts and alerts systems for specific events (storms, coastal 
surges, flooding and high winds). 

o The generation of more precise downscaled local level dataset. 
o The setting up of a national climate modelling and forecasting activities at the NIM. 
o The reinforcement of knowledge and capacities of the stakeholders (government 

agencies, climate sensitive sectors such as agriculture, energy, tourism and transport) in 
the mastering and use of climate predictions, products and information to support long-
term planning on adaptation. 

o The building of a Web-based Interactive Collaborative Environment for climate 
information knowledge sharing and dissemination. 

o The development and management the possibility of publications of the results from 
various works based on research and simulations. 

o The reinforcement of knowledge and capacities of the human resources at NIM 
(specifically the engineers). 

o The assistance in terms of scholarship for research in climate topics, and involvement in 
Master and PhD. Programs. 

o The introduction/promotion of mobile application technologies (such as LandInfo) in 
agriculture, for improved climate resilience. 

o The better consideration of the climate change dimension in the services offered to 
professionals in the various sectors of agriculture, energy, tourism, and the general 
public, etc. 

o The assessment of the climate change in a local scale using better accurate RCM models, 
etc. 

o The need of diversification of the coloration (NIM is basically dealing with CNRM and 
METEO-France), today there is a strong need to collaborate with others meteorological 
agencies, as the Swedish Meteorological and Hydrological Institute and more others. 
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Web Sites 
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Network (RCC-RA I) 
http://www.meteo.tn   
 

 Regional Climate Centre for The Region of North Africa (RCC-RA I): 
http://www.meteo.tn/htmlen/donnees/climatemonitoring.php  

 

 Climate Change Knowledge Portal 
http://sdwebx.worldbank.org/climateportal/index.cfm?page=downscaled_data_download&
menu=historical  
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