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Background 

The objective of this Thematic Input Paper (TIP) is to provide an overview and a succinct discussion of 
climate change and natural hazards in North Africa. The TIP addresses the climate change and 
migration nexus from the perspective of disaster risks and employment, and focuses on the context 
of Morocco, Tunisia and Egypt. To this aim, the results of a non-exhaustive analysis of regional and 
national information and data are presented. The implications of observed climate trends and future 
projections for development are discussed and complemented with a case study for the Nile Delta, in 
Egypt. 

Section one describes how the geographic context of North Africa determines its exposure to climate 
change and disaster risks. It also presents observed climate trends and an analysis of past extreme 
events recorded for the region. 

The second section shows the results of climate change projections undertaken for three key climatic 
variables   for   short   and   long-term   time   horizons   (2030   and   2100,   respectively).   These   
are complemented with published projections for other variables and analysed along with existing 
and relevant literature, to offer an overview of potential climate impacts for the region. 

Section three analyses the nexus between climate change, disaster risk, migration and economic 
development. 

Section four offers agricultural management responses to climate change and climate hazards in 
North Africa, and section five lists identified knowledge gaps. 

 

 

1. Introduction 

Independent of the measures taken to mitigate carbon emissions, human-­­induced climate change is 
inevitable. Its effects are already felt and projected to intensify in coming decades (IPCC, 2014). This 
global daunting challenge threatens to disproportionately affect the poor and to jeopardize 
development achievements of low income countries (Hallegatte et al. 2016). 

Currently,  serious  environmental  and  socio-­­economic  problems  merge  in  North  Africa  and  
affect livelihoods, economies, and the political stability of the region (Drine, 2011; De Sousa Ferreira, 
2014). These include, among others, increasing water scarcity and pollution, declining crop yields, soil 
degradation and desertification, deforestation, population growth, marked rural-­­urban migration 
and high levels of unemployment, which particularly affect the youth (Gubert & Nordman, 2008; ILO, 
2011; De Sousa Ferreira, 2014). Climate change can act as a “threat multiplier” (Femia & Werrell, 
2012) in this context, putting additional burden on people and institutions and diminishing their 
ability to respond to the mix of existing and inter-related threats. 

 

1.1. Geographic context, climate trends and climate-­­related disasters 

North African countries are characterized by a sharp aridity gradient that stretches from wetter 
conditions in coastal areas to drier conditions inland. In general, population, economic assets and 
activities, including agriculture concentrate in the coastal areas. Compared to coastal areas, North 
African drylands experience lower rainfall amounts and higher rainfall unpredictability, which may 
express in consecutive years of drought. The winter rainy season is short and used mostly for rain-fed  
cereal  and  legume  production  and  low  yield  arboriculture,  as  well  as  to  raise  livestock  on 
fragile grazing land (Radhouane, 2013). Crop production in the drier southern areas depends on the 
extraction of groundwater or the Nile waters in Egypt for irrigation (Drine, 2011; Terink et al., 2013; 
Radhouane, 2013). However, groundwater resources are being depleted faster than the scarce rain 
can replenish them (FAO, 2011). 
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In the past decades North Africa has seen an increase in annual temperature and a spatially variable 
decrease in precipitation (Drine, 2011, Schilling et al. 2012). These trends agree with the climate 
change projections presented in the next section. Due to weak disaster records, it would be 
speculative  to  deduce  that  a  rise  in  the  frequency  of  climate-related  disasters  has  occurred  in  
the region in recent years, even though this is to be expected as climate change progresses and 
extreme events become more frequent (IPCC, 2007) and also as demographic pressures increase 
settlement and use of areas exposed to hazard impacts.  

 

A total of 115 climate-related disasters were recorded for North African countries over the past 
twenty years (Figure 1). Most often recorded were floods, including riverine and flash floods, and 
storms (including convective storms). Only five percent of all disasters recorded for the period were 
droughts. This is not surprising given the existing constraints to drought recording (see knowledge 
gaps section). All these events have caused major damage and suffering. In Morocco for example, the 
1999 drought affected 275,000 people and generated losses of about USD 900 million, while the 
combined 21 flood events recorded in the country between 1995 and 2016 caused over USD 295 
million in damages and affected more than 230,000 people (EM-DAT, 2016). Noteworthy is that with 
fast growing urban populations (largely from rural migration), flash floods in cities and their outskirts 
have become a major risk in the region. These occur largely due to the construction of new concrete 
surfaces that cannot absorb water, inadequate city drainage systems, and increasing underprivileged 
population settling in low-lying areas. In 2001, flash floods in the  densely  populated  and  low-lying  
neighbourhood  of  Bab-El-Oued  in  Algiers,  left  more  than  900 casualties (World Bank, 2014). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Climate­related  disasters  recorded  in  North  African  countries  in  the  past  20  years.  The left 
figure presents the relative frequency of disaster types during this period in the region (the analysis included 
Morocco, Egypt, Tunisia, Libya, Egypt, Sudan and Algeria) while the figure at the right shows the frequency of 
climate-related disasters for the three focal countries.  In parenthesis is the absolute recorded number of 
disasters per type. Source: EM-DAT database accessed on 5 February 2016. 
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2. Future climate 

Climate projections for precipitation, temperature and dry spells for the Mediterranean region were 
generated using data available on the KNMI Climate Explorer (climexp.knmi.nl; van Oldenborgh et al. 
2009) for a short­term horizon (2030), to contribute to strategic planning purposes -see Annex 1- and 
for 2100, to establish long-term trends.  These,  summarized  in  Table  1,  show  that  the  region  will 
experience  increased average  temperatures,  a  long-term  increase  in  the  length  of  dry  spells 
and  a decline in mean annual precipitation, all denoting drier conditions. The signal of these changes 
is particularly clear in the end-of-century projections.  However,  this  region  is  characterized  by  
high spatial  variability in precipitation,  therefore,  significant  sub-regional  and  sub-national  
differences  in future patterns of rainfall change are likely, and the results shown should be used 
cautiously. This also applies to changes in the length of dry spells. 

 
 

Table I. Current climate and climate projections for the North Africa/Mediterranean region for the RCP8.5 
scenario, representing a conservative “business­as-usual” greenhouse gases concentration pathway. The range 
of changes is shown, with the median value in brackets. The changes indicated are projected against the 1986- 
2005 period. All analyses were conducted using data and processes available on the KNMI Climate Explorer 
(climexp.knmi.nl; van Oldenborgh et al., 2009). 
 

North Africa and Mediterranean region 2030 Signal 2100 Signal 

Mean annual temperature.
1
   0.5 to 1.4°C (0.9°C)  3.3 to 6.8°C (4.5°C) 

 

Dry spells  -2 to 8.4% (4%) - 11.1 to 44.8% (29.5%)  

Annual Precipitation  -5.6 to 3.8% (-1.9%) - -32.6 to -5.7% (-17.7%) 
 

Morocco     

Mean annual temperature   0.5 to 1.4°C (0.9°C)  3.5 to 6.6°C (4.3°C)  

Dry spells  -7.7 to 16.8% (3.7%) - 13 to 32.8% (24.1%)  

Annual Precipitation  -23.1 to 10.3% (-6.1%) - -54.8 to -7.8% (-34.7%)  

Tunisia     

Mean annual temperature   0.4 to 1.5°C (0.9°C)  3.1 to 6.3°C (4.4°C)  

Dry spells  -7.5 to 21.9% (4.1%) - 5.4 to 52.9% (34.6%)  

Annual Precipitation  -17.7 to 12.8% (-2.8%) - -60.3 to -6.4% (-25.2%)  

Egypt     

Mean annual temperature   0.6 to 1.4°C (0.9°C)  3.5 to 6.6°C (4.5°C)  

Dry spells  -7.3 to 9.8% (-0.8%) - -11.3 to 15.1% (5.9%) - 

Annual Precipitation  -25.2 to 52% (-2.5%) - -63.7 to 86.8% (-17.4%) - 

                                                           
1
 Ranges of change shown consider values at the 5

th
 and 95

th
 percentiles. Projected extreme events values (i.e. dry spells) should 

be taken cautiously because of substantial spatial variability not being reflected in national level projections.   
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These results, averaging over 20 Global circulation models, offer clearer signals (directions) of 
change in Morocco and Tunisia, and a wider range of precipitation scenarios in Egypt (Table I). In 
the case of Egypt, upstream water supply of the Nile is a central element in understanding the 
availability of water for agriculture in the country (Agrawala et al. 2004). Projections show 
increasing precipitation in East Africa (TREE, 2014) and higher stream flows in the Upper Blue Nile 
(Aich et al. 2014) supplying more water. However, higher temperatures and higher evaporation 
and evapotranspiration levels (Terink et al. 2013), may reduce the latter benefits. 

 

Other climate projections for the same region under the RCP8.5 (business as usual scenario) 
extracted from the IPCC (AR5) by TREE (2014) indicate: 
 

 An  increase  in  the  number  of  24-hour  days  above  20°C,  particularly  in  Morocco,  
Algeria, Tunisia, Libya and Egypt, 

 A   long-term   (2081-2100)   decrease   in   winter   precipitation   (Dec-Feb)   from   20   to   
50% (Morocco, Algeria, Tunisia) and 10 to 50% increase in summer precipitation (June – 
August) in Egypt and Sudan. 

 A decrease in cloudiness and humidity in the Mediterranean and very north portion of Africa. 
 
 

 
 

2.1. Potential climate change impacts 

While a comprehensive list of potential climate change impacts in the Mediterranean and North 
Africa has been compiled by TREE (2014), here average drier conditions, drought and sea level 
rise are  discussed  as  the  key  climate  change‐related  threats  to  development  in  the  region  
and  in particular in Morocco, Tunisia and Egypt. 

 
Through land losses to the sea, increased coastal erosion, saltwater intrusion into aquifers and 
surface waters, sea level rise (SLR) will directly impact agricultural fields, infrastructure, and other 
capital assets in coastal areas, where most of the population live and economic activities occur, 
with negative repercussions on food security, freshwater supply, tourism services and 
employment.  
 

 

Flooding in cities of North Africa 
 

Cities in North Africa are hotspots for the combined effects of climate change and disasters, migration   
and population growth, socio-political, economic and other development-related problems. Sixty 
percent of the population in the region is currently urbanized, and the number of urban dwellers is likely 
to double over the next 3 decades. 

With  a  growing  young  population,  the  demand  for  low-income  housing  and  urban  services  will 
increase. However, current housing programs will be insufficient to prevent the spread of informal 
settlements at the cities’ outskirts, over high risk areas. Under these conditions, flooding could threaten 
the lives of millions of urban residents in the region. In fact, informal settlements are today home to 25 
to 50% of the total populations of Alexandria, Casablanca and Tripoli. As seen in Algiers in 2001, flash 
floods also threaten lives and property of urban dwellers in high risk lowland areas. 

Climate-resilient urban planning, improved city-wide basic infrastructure (e.g.  drainage  systems), 
containing settlement in flood and landslide prone areas and operational and functioning integrated 
disaster risk management systems (i.e. structural protection and early warning systems) are necessary 
measures to prevent human and economic losses to recurrent flood events in the future. 

Source: World Bank, 2014 
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Comparative analyses of potential sea level rise impacts indicate that Egypt is one of the four most 
vulnerable countries to SLR in the world, and that the consequences of a SLR of 1m or more could 
be devastating (Dasgupta et al. 2007). It has been estimated that an increase of 1m in sea level2 
would decrease the country’s agricultural land extent by 12.5% and directly affect 10% of the 
population, mainly in the Nile delta (Dasgupta et al. 2007; Link et al. 2012, see case study). A 1m 
SLR would also impact approximately 5% of Tunisia’s population and 5% of its urban land (Dasgupta 
et al. 2007). 

 

Decreased rainfall, rising temperatures and longer and more frequent dry spells are expected to 
affect rain-fed agricultural production by decreasing the extent of land areas suitable for agriculture, 
shortening the length of the growing seasons and reducing crop yields (Ringius et al. 1996; 
Radhouane, 2013). These effects are also predicted for arid and semiarid lands (IPCC, 2007), hence 
increasing demand for water and likely exacerbating existing cycles of natural resource degradation 
(Turral et al. 2011). This situation complicates food security in North Africa, particularly because 
between 30 and 80% of the poor population, including some of the most marginalized and  
vulnerable (landless, single women) live in rural areas (Christensen et al. 2007) and depend on their 
harvests for sustenance and because about half of the food currently consumed is imported 
(Harrigan et al. 2012) and the region is short in additional productive land, with agricultural 
intensification being the only option countries can resort to for increasing production (but see 
Schilling et al. 2012). 

Less but heavier rain events are to be expected in North African drylands, triggering runoff, 
increasing the risk of flash floods, landslides, infrastructure damages, and higher soil erosion.  
Warmer and drier conditions and drought will also affect aquifer recharge and add to the existing 
high water stress of the region. By 2025, North African countries will surpass their maximum 
economically  usable  land­based  water  resources  (Ashton,  2002)  and,  with  the  growth in 
population  expected  by  2050,  an  increase  of  3°C  could  cause  water  stress  to  155-600  million  
North  Africans (FAO, 2008).  Studies suggest that Morocco’s water resources will be reduced 
between 10 and 15%  by 2020; Tunisia’s water resources will decline 28% by 2030 and in Egypt, more 
than 74.8% of the population will have less than adequate fresh water supply by 2030 (review in 
National Intelligence Council,   2009).   Policy-supported   water   intensive   developments   such   as   
irrigation   schemes, construction of dams, tourism, and the cultivation of fruits and vegetables for 
export, increase the vulnerability of North African countries to climate change. These are 
nevertheless important economic alternatives for these countries, since Tunisia and Morocco have 
managed to strategically position themselves on European markets to attract tourists and supply 
Europe with fresh vegetables and fruits. These are key areas for future economic development which 
should be scrutinized through a climate change lens. 

Increases in soil salinization and erosion rates, both related to desertification (Baumhauer, 2007) are 
also to be expected with climate change. Higher temperatures and reduced precipitation can lead to 
higher evaporation rates and soil salinization problems. These already affect large parts of Egypt and 
have also been observed in Morocco and Tunisia (FAO and ITPS, 2015). Soil salinization processes will 
be exacerbated in irrigated areas, particularly if irrigation uses fossil water. Soil salinization and 
erosion compromise land use and natural vegetation cover and add to overgrazing, deforestation and 
unsustainable land management practices in enhancing desertification. 

Clearly, the combined effect of the presented climate change impacts, interacting with demographic 
pressures  and  other  socio-economic  and  political  issues  will  substantially  affect  North  African 
communities, livelihoods and national economies in the medium and longer-term. 

 

2 
The likely range of SLR increase for the RCP 8.5 by 2100 is of (+0.52 -­­ +0.98m) but most studies consider projections based on 1 to 5m SLR 

(see Church et al. 2013) 
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3. The climate change, migration and economic development nexus 
 

North Africa is a centre of international and internal migration. Traditionally, countries in the region 
have been destinations and transit areas for labour migrants from Sub­Saharan countries trying to 
reach Europe (Werz and Conley, 2012; De Sousa Ferreira, 2014; Tangermann and Traore Chazalnoel, 
2016). However, migrations from rural areas to urban centers within countries of the region have 
been common. Likewise, the migration of North Africans from their own countries of origin or 
through neighbouring countries to destinations in Europe and beyond have also been occurring 
(Gubert and Nordman, 2008; De Sousa Ferreira, 2014). 

 
Climate change and surface water resources in Morocco 

 

By 2020, projected climate change-­­related rainfall changes will reduce Morocco’s dam capacity (by 
rapid siltation exacerbated by erosion and concentrated rainfalls); alter river flow rates; and decrease 
water levels, decreasing natural outlets for water tables and increasing salinity in coastline areas; and 
deteriorate water quality (National Intelligence Council, 2009). Under these conditions, Morocco will 
see  a  10-­­15%  reduction  of  its  water  resources.  Additionally, and without assuming changes  in 
precipitation, a 1°C rise in temperature could lead to a 10% reduction of runoff in the watershed of the 
Ouergha River, which is the main water source for the Al Wahda Dam, the second-­­largest dam in 
Africa. The aggregated estimated reduction of runoff in this and other watersheds could be compared 
to the loss of one large dam per year in the region (Boko et al. 2007). 

 
Sea level rise threatens the Nile delta 

 
The Nile delta has been Egypt’s breadbasket for thousands of years. Today, it produces about one 
third of the country’s crops and the delta region is home to about 39 million people, including the 
population of the city of Alexandria. However, the Nile delta is threatened by sea level rise, subsidence 
and unsustainable environmental management practices (Dasgupta et al. 2009; Link et al. 2012; 
Hassaan & Abdrabo, 2013). In recent years land reclamation projects have added large expanses of 
agricultural land and unproductive land has been converted to fish farms, considerably increasing the 
delta’s economic output but reducing natural protective barriers to SLR (Link et al. 2012). Decreased 
sedimentation since the construction of the Aswan dam, increasing seawater intrusion, soil 
salinization and coastal erosion also affect the delta (Agrawala et al. 2004; El-­­Nahry. & Doluschitz, 
2010; El Raey, 2010). In addition, the delta’s wetlands are drying up (Link et al. 2012). A study 
commissioned by the city of Alexandria projects that a 30cm SLR, could occur as soon as 2030 and 
flood approximately 200 square kilometres. This would displace over half a million inhabitants and 
erase around 70,000 jobs (El Raey, 1999; Agrawala et al. 2004; but see El Sayed Frihy et.al. 2010). 

Addressing environmental and climate change related risks in the Nile Delta is not yet one of Egypt’s 
top priorities. However, if no measures are taken, the impacts of a 1m SLR on the delta could trigger 
massive food shortages and drive the migration of eight million people by the end of the century, as 
has been widely reported (IPCC 1997). 
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This  situation  presents  a  good  opportunity  to  analyse  various  aspects  of  climate  change-
induced migration. For example, it is evident that climate change‐related drivers of migration in 
North Africa need to be understood not only at the level of the region and its countries but also at 
the level of the regions and countries of origin of the migrants who reach North Africa, either to 
stay or on their way to cross the Mediterranean. It also becomes evident, that except for internal or 
cross-border climate disaster displacement, climate change cannot be singled out as the cause of 
migration. Rather, it is an important contributing factor that may directly or indirectly interact with or 
influence many others (for example conflict, poverty and weak institutional support to cope with 
change) which are considered in migration decisions (Fritz, 2010). 

In North Africa, the impacts of climate change already converge with existing development and 
political challenges (Schilling et al. 2012; Githeko et al. 2013; De Sousa Ferreira, 2014; Sternberg, 
2011). Declining agricultural yields, desertification and increasing poverty in rural areas drive people 
to migrate to urban centers in search of economic and livelihood alternatives. However, these are 
scarce and likely to be impacted by climate change, as key economic sectors in these zones, such as 
tourism, are threatened by sea level rise and water scarcity (Gubert and Nordman, 2008). With 
climate change, shrinking land suitable for agriculture, and cropping increasingly dedicated to 
exports, reliance on food imports for local consumption will likely increase, exposing North African 
people to high and volatile food prices, which in turn may be influenced by climate impacts on 
agriculture elsewhere. A major drought in China or the USA can have substantial impact on bread 
prices in North Africa (e.g. Sternberg, 2011). Adding to this situation is the rapidly growing population 
in the region and the likely increase of immigration from other African countries, which could also be 
driven by processes related to climate change and environmental degradation (Werz and Conley, 
2012). 

Coastal cities in the region have seen a large rural population influx in the past 50 years (Gubert and 
Nordman, 2008). Shall sea level rise projections materialize and impact key economic sectors, it is 
likely that people in urban centers will seek better living conditions by migrating towards third 
countries, and will not return to the county side where they originally come from. However, the 
effects of climate change and disasters will compound existing and new development challenges in 
the region’s coastal cities. 

The climate change, migration, and economic development nexus hence centers on limited rural 
development potentially due to climatic and environmental degradation/desertification factors 
fostering migrations within countries towards coastal cities. The second nexus is the exposure of 
coastal cities to sea level rise, affecting economic hubs and hence exacerbating urban unemployment 
and triggering a second wave of migration towards third countries across the Mediterranean Sea. 

Migration  is  an  important  response  to  all, extreme  weather  events, climate variability and longer 
term climate change (Heimann, 2015; Warner et al. 2009). Thus, the interaction between climate 
change and other factors will likely increase displacement in future years. However, projections of 
the number of people to be displaced by climate change and inter-related factors vary widely and are 
difficult to make, as to date, there are no consistent global or regional systems to account internal or 
cross­border climate and environment-related migrants (Warner et al.  2009; Fritz, 2010; McAdam 
and Limon, 2015). There is also no international framework in place to offer them protection and 
assistance under a recognized official status. However, efforts such as the Nansen Initiative, have 
brought to the attention of governments the need to recognize and tackle these issues (The Nansen 
Initiative, 2015). This is complicated in practical terms, particularly for migrations triggered by the 
effects of slow­onset climate processes, such as sea level rise, glacial melting or drought, as it may be 
extremely difficult to relate migrations to these serious climate and environmental processes before 
they turn into recognizable disasters (Kolmannskog, 2009). 
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Migrants in urban areas can greatly contribute as man power to economic growth and sustain 
relatives with remittances. Hence, migratory flows can also generate opportunities through financial 
transfers and economic growth. Remittances provide also a substantial adaptive capacity tool for 
relatives who remained in rural areas and whose livelihoods are affected by diminished or uncertain 
agricultural production exacerbated by climate change. 

Increasing drought intensity and frequency is a driver for migrations (see Science for Environmental 
Policy, 2015). With growing challenges to rural livelihoods posed by water scarcity, weather extremes 
and environmental degradation, migrations in the region first occur from rural areas to coastal cities. 
Rising population pressures in coastal cities and higher exposure to SLR are likely to further incite 
migrations towards Europe and beyond. However, migrations back to the country side are unlikely. 
Furthermore, migrations from Sub­Saharan Africa to North African cities Rabat, Algiers, Tunis, Tripoli 
and Cairo, are likely to amplify the exposure of these cities to hazard impacts (e.g. the Bab el Oued 
floods in Algiers). 

With the prospect of drought and sea level rise looming over North Africa, investing on sustainable 
environmental management, water resource efficiency, coastal zone protection, disaster risk 
reduction and  protection  and  assistance  to  climate-related  migrants  should  be  prioritized  by  
governments  and donor agencies. 

 

 

4. Best practices in agriculture to improve adaptive capacity in North Africa3 
 

 Improved irrigation techniques and/or desalinization to reduce groundwater extraction and 
prevent seawater intrusion in aquifers 

 Prevention of sand encroachment over crop fields by fixating sand dunes through mechanical 
and biological means (e.g. tree plantations) 

 Income source diversification in rural areas (i.e. tourism) 
 Implementation of climate-­­smart, low-­­water demanding technologies in agriculture 
 Implementing urban wastewater treatment for re-­­use in agriculture 
 Awareness raising programs on water scarcity and efficient water use options 
 Improvement of meteorological facilities to strengthen prediction models and mapping. 
 Implementation of early warning systems for drought 
 Implementation of systems to protect crops from hail. 
 Adoption of crop varieties and livestock breeds resistant to water scarcity. This should be 

complemented by the creation of germplasm banks. i.e. Indigenous livestock genetic 
resources have important adaptive traits for harsher environments. 

 Promotion of conservation agriculture techniques such as intercropping and mulching with 
multi-level , multi-function shading systems. 

 

3 
(Taken from Morocco’s Second National Communication on GHG, 2013) 

Examples of agricultural practices used in North Africa to cope with climate hazards and change: 

Egypt 
 

“Egyptian farmers who observed change (85% of 900 households interviewed) in rainfall and 

temperature patterns adjusted their irrigation management (more often, more quantity, or timely 

irrigation when evaporation is lower). They also adjusted sowing dates and used heat-­­resistant and 

early maturing varieties. They adjusted also their pesticide and fertilizer management”. (National 

Intelligence Council, 2009). 
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5. Identified knowledge gaps 
 

 Large gaps in regional and national climate data collection and monitoring.  

 Low capacity to analyse existing climate and environmental data and make predictions that 
incorporate complexities (global / local processes). 

 High levels of uncertainty for key variables and processes, including precipitation, dust 
storms, and desertification leave important gaps in knowledge needed for climate and 
environment-migration projections. 

 Scarce medium-term climate projections for planning purposes at local level. 
 Limited understanding of resilience, adaptive capacity and successful coping strategies for 

environmental degradation and climate processes at national and local level. 
 Need for improved understanding of behaviour and choice of people facing climate change. 
 Need for improved understanding of population dynamics intersected to SRL models to 

identify critical hotspots, and develop a spatial vulnerability index. 

 Need for improved drought recording. Insufficient systems are in place for drought 
monitoring, given this hazard’s slow onset nature and lack of solid definition. 

 Need for improved understanding of technologies to protect coastal cities in drylands against 
SLR. 

 Very limited understanding of the effect of climate change and related processes (i.e. land 
degradation, resource scarcity) on migrations.  

Examples of agricultural practices used in North Africa to cope with climate hazards and change: 

Morocco 

“The National Institute for Agricultural Research in Morocco introduced wheat and barley varieties 

resistant to water scarcity. As a result, crop yields have increased by over 35%”. (Morocco’s 2nd 

National Communication on GHG, 2013) 
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Annex 1.  Future climate projections for selected variables 
 

We  used  RCP8.5  precautionary  pathways  under  “business-­­as-­­usual”  greenhouse  gases  concentration 
scenarios.  The  changes  indicated  below  are  projected  against  the  1986-­­2005  period.  These  projections 
cover the region South Europe/Mediterranean (climexp.knmi.nl; van Oldenborgh et al. 2009). 
 

-‐‐Mean annual temperature.4   Mean annual temperature is projected to increase by 0.9°C by 2030 (very 
likely in the range of 0.4°C to 1.5°C). 

. 
-­­Precipitation. By 2030, the mean annual precipitation is projected to decrease by 4% by 2030 (very likely 
in the range of -­­7.2% to +4.8%). 

 

-‐‐Dry spells.5 The duration of long-­­lasting dry spells is predicted to increase by 4% in the Mediterranean 
region by 2030 (very likely in the range of -­­2% to +8.4%). 

 

 

 
4 

Ranges of change shown below consider values at the 5
th 

and 95
th 

percentiles. Projected extreme events values (i.e. heat 
waves, cold spells, heavy rains and dry spells) should be taken cautiously because of substantial spatial variability not being 
reflected in national level projections. 
5 

The dry spells are considered as the annual maximum length of spells in days where daily precipitation is less than 1mm 
per day. 


