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Total Surface Area:  752 618 km2

Estimated Population in 2009:  12 935 000

Proportion of total 

population using 

improved drinking 

water sources, 

percentage

Withdrawals by sector (as % of total water withdrawal), 2000

Proportion of total 

population using 

sanitation facilities, 

percentage

Slum population as 

percentage 

of urban

49%
1990

60%
2008

46%
1990

49%
2008

57%
1990

57.3%
2007

Water Availability 

 Year Value

Average precipitation in depth (mm/yr) 2008 1 020

Total renewable water (actual)  2008 105.2

(109 m3/yr)

Total renewable per capita (actual)  2008 8 336

(m3/inhab/yr)

Surface water: total renewable (actual)  2008 105.2

(109 m3/yr)

Groundwater: total renewable (actual) 2008 47

(109 m3/yr)

Dependency ratio (%) 2008 23.8

Withdrawals 

 Year Value

Total freshwater withdrawal (surface  2000 1.7

water + groundwater) (109 m3/yr)

Surface water withdrawal (109 m3/yr) 1992 1.7

Groundwater withdrawal (109 m3/yr) 1992 0.07

Total water withdrawal per capita 2002 158.6

(m3/inhab/yr)

Freshwater withdrawal as % of total  2002 1.7

renewable water resources (actual) (%)

Irrigation

 Year Value

Irrigated grain production as % of  1991 5.4

total grain production (%)

Area salinized by irrigation (1000 ha) ... ...

WATER PROFILE

PROGRESS TOWARDS MDG GOAL 7

16.7%
Municipal

7.4%
Industrial

75.9%
Agricultural

ustrial

Zambia is one of sub-Saharan Africa’s most highly urbanized 

countries with about a half of the population living in a few 

urban centres along major transportation routes. Eighty-seven 

per cent of urbanites had access to an improved drinking water 

source in 2008 but just 59 per cent had improved sanitation. In 

2008, only 46 per cent of the rural population used improved 

drinking water sources (up from 23 per cent in 1990) although 

59 per cent has access to improved sanitation (a decline from 62 

per cent in 1990).

Republic of

Zambia
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Altered Flood Regime in 

the Kafue River

The Kafue River fl ows from Zambia’s Copperbelt 

region southward 1 576 km to join the Zambezi River 

along the country’s southern border. In the heart of 

the country, it crosses the vast Kafue Flats fl oodplain, 

dropping only 10 m across a 450-km length of the 

river (Smardon 2009). Historically, the river fl ooded 

this vast wetland each year during the rainy season 

(December to March) leaving between 3 000 and 

5 000 km2 of it inundated for as long as seven months 

(Smardon 2009) (see satellite images of Kafue Flats 

on page 104). However, following construction of the 

Kafue Gorge Dam (1972) and the Itezhi-tezhi Dam 

(1978), this seasonal fl ooding was disrupted (Schelle 

and Pittock 2005).  

The Kafue wetlands are important habitat for 

rare and endemic species including the Kafue Lechwe 

(Kobus leche kafuensis) and Wattled Crane (Bugeranus 

carunculatus) and support local livelihoods, especially 

cattle and fi shing (Schelle and Pittock 2005).  The 

limited fl ooding following the construction of Itezhi-

tezhi Dam has been linked to a signifi cant decline in 

fi sh production (AAAS 1998) and the decline of the 

Kafue Lechwe population from around 90 000 before 

the dam to around 37 000 in 1998 (CEH 2001).  

In May of 2004, a partnership between WWF, the 

Zambian Ministry of Energy and Water Development 

and the Zambian Electricity Supply Company put 

new rules in place for releases of water to mimic the 

natural fl ooding patterns of the Kafue Flats (Schelle 

and Pittock 2005). The use of Integrated Water 

Resources Management principles provides hope 

that a multiple-use strategy will prevail, maximizing 

benefi ts to all stakeholders and the ecosystem.

Water Quality Implications 

of Copper Mining

For decades, copper mines, metallurgical plants, 

textile plants, fertilizer factories, sugar processing 

plants and cement factories have polluted Zambia’s 

water sources. In the past decade, Zambia’s 

“copperbelt”—powered entirely by the Kafue Gorge 

Dam and generating three-quarters of the country’s 

foreign exchange—has made the country a world 

leader in copper production (Gondwe 2010).  On the 

other hand, the industry is simultaneously devastating 

water resources for local communities located 

downstream of the copper mines. Each tonne of ore 

produced creates approximately two tonnes of waste, 

which the mining companies often manage 

(Dymond 2007).  

The increased sedimentation from copper 

mining activities has resulted in crop losses for 

downstream farmers from the sediment and silt 

particles that have fl ooded their fi elds. In 2005 alone, 

these lost incomes amounted to US$20 181 (Dymond 

2007). Agriculture’s contribution to GDP and the fact 

that 65 per cent of the labour force is employed in 

agriculture (FAO 2008) has made agricultural growth a 

government priority. With estimated copper reserves 

of 19 million tonnes (USGS 2010), balancing the 

copper-mining industry with agricultural productivity 

and water quality will be a key challenge for Zambia.  
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Total Surface Area:  390 757 km2

Estimated Population in 2009:  12 523 000

Proportion of total 

population using 

improved drinking 

water sources, 

percentage

Withdrawals by sector (as % of total water withdrawal), 2002

Proportion of total 

population using 

sanitation facilities, 

percentage

Slum population as 

percentage 

of urban

78%
1990

82%
2008

43%
1990

44%
2008

4%
1990

17.9%
2007

Water Availability 

 Year Value

Average precipitation in depth (mm/yr) 2005 657

Total renewable water (actual)  2008 20

(109 m3/yr)

Total renewable per capita (actual)  2008 2 558

(m3/inhab/yr)

Surface water: total renewable (actual)  2008 19

(109 m3/yr)

Groundwater: total renewable (actual) 2008 6

(109 m3/yr)

Dependency ratio (%) 2008 38.7

Withdrawals 

 Year Value

Total freshwater withdrawal (surface  2002 4.2

water + groundwater) (109 m3/yr)

Surface water withdrawal (109 m3/yr) 2002 3.8

Groundwater withdrawal (109 m3/yr) 2002 0.4

Total water withdrawal per capita 2002 513.6

(m3/inhab/yr)

Freshwater withdrawal as % of total  2002 21

renewable water resources (actual) (%)

Irrigation

 Year Value

Irrigated grain production as % of  ... ...

total grain production (%)

Area salinized by irrigation (1000 ha) ... ...

WATER PROFILE

PROGRESS TOWARDS MDG GOAL 7

14%
Municipal

7.1%
Industrial

78.9%
Agricultural

ustrial

Between 1990 and 2008, the percentage of people in 

Zimbabwe with improved drinking water sources increased 

from 78 to 82 per cent.  The percentage of the population using 

improved sanitation facilities increased from 43 per cent to 44 

per cent. Urban use dropped from 58 per cent to 56 per cent 

and rural population use remained the same at 37 percent over 

the period.
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Zimbabwe
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Water-related Diseases

Zimbabwe’s unreliable sanitation infrastructure, 

highly frequent sewage-system collapse and 

shallowly dug wells contribute to the high incidence 

of communicable diseases in the country.  This 

is further amplifi ed by a frail economy that often 

prevents the purchase of materials and chemicals for 

water purifi cation.

The nation is also threatened by the prevalence 

of water-related diseases including malaria, 

schistosomiasis (bilharzia), enteric diseases like 

diarrhoea, agrochemical poisoning, skin and eye 

diseases and cholera. Recently, Zimbabwe suff ered 

one of sub-Saharan Africa’s most severe cholera 

outbreaks, causing the death of more than 4 000 

people and infecting 60 055 others (UNOCHA 2009, 

WHO 2010). In 2009, a further 1 912 people died from 

the disease and 37 000 cases were reported (WHO 

2010). Although the fatality rate has dropped from 

5.1 per cent to 3.4 per cent, it still remains above the 

average expected fatality rate for cholera.

Both rural and urban areas are susceptible to 

the proliferation of water-related diseases. Eighty-two 

per cent of cholera cases were reported in rural areas, 

where 63 per cent of the population reside. Urban 

areas in Zimbabwe are also threatened by cholera. 

Harare, Zimbabwe’s capital, was the epicentre of the 

2008-2009 epidemic where 30 strains of cholera were 

detected in the city and every water source in the 

area was contaminated (UNOCHA 2009). 

Water Scarcity Aff ects Agricultural 

Water Use  

The agricultural sector accounts for almost 79 

per cent of total water withdrawal in Zimbabwe (FAO 

2005). Approximately 60 per cent of Zimbabwe’s 

economically active population is directly dependent 

on agriculture for food and livelihoods and the sector 

contributes 17 per cent of the nation’s GDP (FAO 

2005). Major irrigated crop products include cotton, 

sugar cane, tobacco, soybeans, fruit, vegetables 

and maize.  

Drought events are a major constraint on 

agricultural productivity as 80 per cent of the 

nation’s land lies in areas where rainfall is erratic 

and inadequate (FAO 2005). The total estimated 

exploitable yield from all river basins is estimated at 

8.5 km3/yr.  Roughly 56 per cent of this, or 4.8 km3/

yr, is already committed. This leaves only 3.7 km3/yr 

available for irrigation and other sectors (FAO 2005).

The issue of naturally limited water availability 

is further compounded by changes made to 

Zimbabwe’s agricultural system in the last decade.  

Following the expropriation of farms in 2000, 

many new farm owners were unable to maintain 

the water systems and irrigation dams that had 

previously powered the sector (IPS News 2008), 

which introduced additional barriers to agricultural 

productivity and food security. 
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Comoros

Madagascar

Mauritius

Seychelles
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SÃO TOMÉ 
AND PRÍNCIPE
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Cairo
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Nairobi
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Dodoma
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Total Surface Area:  2 235 km2

Estimated Population in 2009:  676 000

Proportion of total 

population using 

improved drinking 

water sources, 

percentage

Withdrawals by sector (as % of total water withdrawal),1999

Proportion of total 

population using 

sanitation facilities, 

percentage

Slum population as 

percentage 

of urban

87%
1990

95%
2008

65.4%
1990

68.9%
2007

Water Availability 

 Year Value

Average precipitation in depth (mm/yr) 2008 900

Total renewable water (actual)  2008 1.2

(109 m3/yr)

Total renewable per capita (actual)  2008 1 412

(m3/inhab/yr)

Surface water: total renewable (actual)  2008 0.2

(109 m3/yr)

Groundwater: total renewable (actual) 2008 1

(109 m3/yr)

Dependency ratio (%) 2008 0

Withdrawals 

 Year Value

Total freshwater withdrawal (surface  1999 0.01

water + groundwater) (109 m3/yr)

Surface water withdrawal (109 m3/yr) ... ...

Groundwater withdrawal (109 m3/yr) ... ...

Total water withdrawal per capita 2002 13.6

(m3/inhab/yr)

Freshwater withdrawal as % of total  2002 0.8

renewable water resources (actual) (%)

Irrigation

 Year Value

Irrigated grain production as % of  ... ...

total grain production (%)

Area salinized by irrigation (1000 ha) ... ...

WATER PROFILE

PROGRESS TOWARDS MDG GOAL 7

48%
Municipal

5%
Industrial

47%
Agricultural

l

Indu

A history of political violence in Comoros has contributed to its 

poverty and lack of development. In addition, eruptions from 

Mount Karthala have contaminated Grande Comore’s fragile 

water sources. From 1990 to 2008, while the proportion of 

people using improved water declined from 98 to 91 per cent 

in urban areas, it increased from 83 to 97 per cent in rural ones. 

Access to improved sanitation increased from 34 to 50 per cent 

and from 11 to 30 per cent in urban and rural areas, respectively 

during the same period.

Union of the

Comoros

17%
1990

36%
2008
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Water Contamination from 

Volcanic Eruptions

The islands of the Comoros archipelago were formed 

through volcanic activity, and a 2 360 m active 

volcanic system covers nearly two-thirds of Ngazidja, 

the largest and most developed island. Mount 

Karthala is one of the most active volcanoes in the 

world, erupting as recently as 1977, 1999 and 2005, 

with a minor eruption in 2006. The 2005 eruptions, 

which spewed ash up to fi ve metres deep across the 

island, aff ected an estimated 284 000 people (EM-

DAT 2010). The eruption polluted Ngazidja’s fragile 

water supply and left much of the island covered in 

debris (UNICEF 2006). 

The island has limited rivers and streams, 

with only 200 million cubic metres of surface water 

available each year across the entire archipelago 

(FAO 2008). In addition, only 30 per cent of the 

population has access to a piped water source 

(WHO/UNICEF 2010). As a result, many of Ngazidja’s 

residents are dependent on rainwater gathered in 

large cisterns or tanks, which became clogged with 

ash following the volcano eruption, leaving many 

without access to a clean water supply (UNICEF 

2006). There are fears that volcanic activity is 

becoming more frequent and yet the country has an 

inadequate early-warning system—the scale of the 

2005 eruption was realized only two hours before 

the event (UNOCHA 2008). Protecting its water 

supplies from potential future contamination is a key 

challenge for Comoros.

Climate-Change Impacts 

on Water Resources

Water resources on the island state are vulnerable 

to changes in climate. The water supply is already 

insuffi  cient to meet the needs of a growing 

population, a situation that will be further 

exacerbated under various climate-change scenarios. 

The country’s essential groundwater resources are 

especially at risk (UNFCCC 2002).

Groundwater accounts for 83 per cent of 

the total renewable water resources in Comoros 

(FAO 2008), but this supply is already threatened 

by the balance between salt and freshwater, 

overexploitation, contamination by septic tanks, 

insuffi  cient pumps in Ngazidja and 

sub-standard equipment . Any rise in sea level will 

further disrupt this already fragile equilibrium. In 

addition, increasing air temperatures could also lead 

to a rise in the levels of evapotranspiration, negatively 

aff ecting underground water supplies 

(UNFCCC 2002). 
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Total Surface Area:  587 041 km2

Estimated Population in 2009:  19 625 000

Proportion of total 

population using 

improved drinking 

water sources, 

percentage

Withdrawals by sector (as % of total water withdrawal in 2000)
Proportion of total 

population using 

sanitation facilities, 

percentage

Slum population as 

percentage 

of urban

31%
1990

41%
2008

93%
1990

78%
2007

Water Availability 

 Year Value

Average precipitation in depth (mm/yr) 2008 1 513

Total renewable water (actual)  2008 337

(109 m3/yr)

Total renewable per capita (actual)  2008 17 634

(m3/inhab/yr)

Surface water: total renewable (actual)  2008 332

(109 m3/yr)

Groundwater: total renewable (actual) 2008 55

(109 m3/yr)

Dependency ratio (%) 2008 0

Withdrawals 

 Year Value

Total freshwater withdrawal (surface  2000 15

water + groundwater) (109 m3/yr)

Surface water withdrawal (109 m3/yr) 2000 15

Groundwater withdrawal (109 m3/yr) 2001 0.02

Total water withdrawal per capita 2002 924

(m3/inhab/yr)

Freshwater withdrawal as % of total  2002 4.4

renewable water resources (actual) (%)

Irrigation

 Year Value

Irrigated grain production as % of  1992 67

total grain production (%)

Area salinized by irrigation (1000 ha) ... ...

WATER PROFILE

PROGRESS TOWARDS MDG GOAL 7

2.8%
Municipal

1.5%
Industrial

95.7%
Agricultural

l ustrial

Access to improved water sources in Madagascar’s urban areas 

declined from 78 to 71 per cent from 1990 to 2008, while rural 

access increased from 16 to 29 per cent. Sanitation provision 

lags far behind. It rose from 6 to 10 per cent in rural areas and 

from 14 to 15 per cent in urban areas. The MDG sanitation target 

is 54 per cent, requiring an increase of 43 per cent from the 

overall average of 11 per cent in 2006.

Republic of

Madagascar

8%
1990

11%
2006
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Drought in Southern Madagascar 

Despite receiving an average 1 513 mm of rainfall 

each year (FAO 2008), regional variations mean 

that some parts of the island suff er chronic water 

shortages. The Toliary region in the south receives 

less than 400 mm of rainfall annually and experiences 

around eight dry months a year. Madagascar has had 

fi ve drought periods since 1980, occurring in 1981, 

1988, 2000, 2002 and 2005; combined they have 

aff ected a total of 2 795 290 people (EM-DAT 2010). 

The arid conditions in southern Madagascar 

have left populations in the region particularly 

susceptible to shocks. Climate change has increased 

the frequency of droughts that used to occur every 

decade, but now occur annually (UNOCHA 2009).  

The intensity of drought events in the south has also 

increased. A report compiled in May 2009 noted that 

250 000 people were aff ected by food insecurity in 

2009, compared to 100 000 in the same period in 

2008 (UNOCHA 2009).

The food security situation is further 

exacerbated by land degradation, political instability 

and a rapidly growing population. Madagascar’s 

population almost doubled between 1990 and 2008, 

increasing from 11.2 million to 19.1 million (WHO/

UNICEF 2010).

Water and Sanitation Access 

Access to improved water and sanitation facilities 

in Madagascar is among the lowest in the world, 

falling well below the average for sub-Saharan 

Africa. Only 41 per cent of the population uses 

an improved drinking water source adequately 

protected from outside contamination. This fi gure 

falls to 29 per cent in rural areas, where 71 per cent 

of the total population resides (WHO/UNICEF 2010). 

Access to improved sanitation facilities is even 

lower, with only 11 per cent of the population using 

facilities that hygienically separate human excreta 

from human contact (WHO/UNICEF 2010). As a result 

of this slow progress, Madagascar is not on track to 

meet the Millennium Development Goal’s water and 

sanitation targets. One of the main factors behind 

the limited progress is the country’s rapid population 

growth, which has placed additional pressures on 

infrastructure to serve the rising needs.

Water-related diseases are a serious issue in 

the country. The lack of adequate sanitation and 

the fact that 32 per cent of the population practice 

open defecation (WHO/UNICEF 2010) have resulted 

in considerable surface water pollution from sewage 

contamination. Outbreaks of water-borne illness such 

as diarrhoea are becoming increasingly frequent and 

stagnant canals are contributing to the spread of 

malaria and bilharzia, especially in coastal areas 

(FAO 2005).
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Total Surface Area:  2 040 km2

Estimated Population in 2009:  1 288 000

Proportion of total 

population using 

improved drinking 

water sources, 

percentage

Withdrawals by sector (as % of total water withdrawal), 2003
Proportion of total 

population using 

sanitation facilities, 

percentage

Slum population as 

percentage 

of urban

99%
1990

99%
2008

Water Availability 

 Year Value

Average precipitation in depth (mm/yr) 2008 2 041

Total renewable water (actual)  2008 2.8

(109 m3/yr)

Total renewable per capita (actual)  2008 2 149

(m3/inhab/yr)

Surface water: total renewable (actual)  2008 2.4

(109 m3/yr)

Groundwater: total renewable (actual) 2008 0.9

(109 m3/yr)

Dependency ratio (%) 2008 0

Withdrawals 

 Year Value

Total freshwater withdrawal (surface  2003 0.7

water + groundwater) (109 m3/yr)

Surface water withdrawal (109 m3/yr) 2003 0.6

Groundwater withdrawal (109 m3/yr) 2003 0.1

Total water withdrawal per capita 2007 570.4

(m3/inhab/yr)

Freshwater withdrawal as % of total  2007 26.4

renewable water resources (actual) (%)

Irrigation

 Year Value

Irrigated grain production as % of  ... ...

total grain production (%)

Area salinized by irrigation (1000 ha) 2002 0

WATER PROFILE

PROGRESS TOWARDS MDG GOAL 7

29.5%
Municipal

2.8%
Industrial

67.7%
Agricultural

l

Indus

Mauritius’s water supply is equally sourced from groundwater 

and surface water. Dams are used to augment dry periods 

assuring suffi  cient freshwater supply to the island population. 

Ninety-nine per cent of households have access to safe drinking 

water, most of which is piped to the premises. The population 

is also well served by improved sanitation facilities such that 91 

per cent of people enjoy such access.

Republic of

Mauritius

91%
1990

91%
2008
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Water Pollution

The release of effl  uents, primarily from the industrial 

and agricultural sectors, is degrading the quality of 

Mauritius’ water resources. In 2005, approximately 

351 kg of organic pollutants were emitted daily to 

the country’s water resources (World Bank 2010). 

Wastewater discharge from the manufacturing 

industries includes substantial amounts of dyestuff , 

heavy metals and complex chemical compounds that 

contaminate both freshwater and coastal ecosystems. 

With 101 000 ha of land cultivated, or almost 

half of the total land area, the agricultural sector 

also plays a key role in both the usage and quality 

of water resources in the country (FAO 2009). Sugar-

cane exports contribute signifi cantly to Mauritius’s 

economy, with 4 533 000 tonnes produced in 2008 

alone (FAO 2009). In order to maintain these high 

yields, farmers in the country use fertilizers, herbicides 

and pesticides, further deteriorating water quality in 

the country.

Drought

Reduced rainfall and drought pose serious threats 

to water availability in Mauritius. Between 1960 and 

2006, OND (October-November-December) rainfall 

in the country declined at an average rate of 8.7 

per cent per decade (ALM 2009). In 1999, Mauritius 

experienced one of its most severe drought periods in 

almost a century. The dry spell caused water reserves 

on the central plateau, the island’s wettest region, 

to fall to an estimated 56 per cent of normal levels. 

As a result, tough restrictions were placed on water 

supply. In the capital, Port Louis, water usage was 

limited to six hours a day while the rest of the island 

only had access for one hour each day (UNOCHA 

1999). Agricultural yields also suff ered as sugar-

cane production decreased by almost 1.9 million 

tonnes compared to 1998 levels—a drop of almost a 

third (FAO 2009). This shortfall of vital sugar exports 

resulted in an estimated loss of US$160 million in 

revenues for Mauritius (UNOCHA 1999). In addition, 

the drought aff ected hydroelectric power generation, 

leading to a 70 per cent fall in the annual production 

of electricity (UNECA 2008). Severe drought periods 

can further aff ect the quality of water resources 

by depressing water levels in aquifers, facilitating 

seawater intrusion. 
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Total Surface Area:  455 km2

Estimated Population in 2009:  84 000

Proportion of total 

population using 

improved drinking 

water sources, 

percentage
Withdrawals by sector (as % of total water withdrawal in 2003)

Proportion of total 

population using 

sanitation facilities, 

percentage

Slum population as 

percentage 

of urban

Water Availability 

 Year Value

Average precipitation in depth (mm/yr) 2008 2 330

Total renewable water (actual)  … …

(109 m3/yr)

Total renewable per capita (actual)  … …

(m3/inhab/yr)

Surface water: total renewable (actual)  … …

(109 m3/yr)

Groundwater: total renewable (actual) … …

(109 m3/yr)

Dependency ratio (%) 2008 0

Withdrawals 

 Year Value

Total freshwater withdrawal (surface  2003 0.01

water + groundwater) (109 m3/yr)

Surface water withdrawal (109 m3/yr) 2003 0.01

Groundwater withdrawal (109 m3/yr) 2003 0.00

Total water withdrawal per capita 2007 148.2

(m3/inhab/yr)

Freshwater withdrawal as % of total  … …

renewable water resources (actual) (%)

Irrigation

 Year Value

Irrigated grain production as % of  … …

total grain production (%)

Area salinized by irrigation (1000 ha) 2003 0

WATER PROFILE

PROGRESS TOWARDS MDG GOAL 7

65%
Municipal

27.6%
Industrial

7.3%
Agricultural

0.1%
Other

Indust

Water resources are limited due to the size, geology and 

terrain of this group of islands. Dams capture ephemeral river 

fl ows supplying the populated coastal areas with freshwater. 

Eighty-seven per cent of the population has piped water on the 

premises and 88 per cent has fl ushing toilets. The proportion 

of the population using improved drinking water sources 

increased from 84 per cent in 2000 to 100 per cent in 2008. 

The proportion of the population with access to improved 

sanitation facilities also increased, from 94 to 97 per cent in the 

same time period.
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Water Availability and Storage

The Seychelles Archipelago receives abundant 

rainfall, averaging 2 330 mm annually. Precipitation 

levels vary on the diff erent islands and range from 

1 290 mm up to 3 500 mm/yr on the central plateau 

of Mahe Island (FAO 2005). Although rainfall levels 

are substantial, the inability to harvest and store 

water is a challenge to freshwater availability. An 

estimated 98 per cent of rainfall is lost either through 

runoff  or evaporation, leaving only two per cent 

to infi ltrate streams and groundwater aquifers 

(Government of Seychelles 2000). Dams are key for 

harnessing water resources since many of the water 

courses are ephemeral (fl owing only immediately 

after precipitation), and groundwater resources are 

limited and often saline. The total dam capacity in the 

Seychelles is around 0.970 million cubic metres and is 

split between two main dams, La Gogue and Rochon, 

which respectively store 0.920 and 0.050 million cubic 

metres (FAO 2005). During the dry season, however, 

this limited supply cannot meet demands and there is 

a need for water rationing (Government of Seychelles  

2000).

Climate-Change Impacts

Small island states such as Seychelles are especially 

vulnerable to the impacts of climate change. The 

almost exclusive dependency on surface water 

resources leaves the archipelago susceptible to 

any changes in the volume and distribution of 

rainfall. Relatively small variations in temperature 

and precipitation can result in a signifi cant change 

in runoff  and consequently in water availability 

(Government of Seychelles 2000).  

In addition, Seychelles is also at risk of fl ooding 

due to a combination of sea-level rise and storm 

surges. An estimated 43.9 per cent of the total land 

area is below fi ve metres in elevation and more than 

40 per cent of the population lives in these low lying 

areas (CIESIN 2007). As well as the direct impacts 

on coastal populations, any rise in sea level will also 

aff ect the quality of water resources by increasing the 

intrusion of salt water.

Seychelles extensive network of wetlands 

acts as an important buff er to changes in water 

levels by storing fl oodwater and storm runoff . This 

reduces the impacts of fl oods and storms and also 

minimizes the scouring and erosion of stream banks, 

which can occur after such events. The increase in 

development and reclamation pressures has lead to 

the degradation of this vital ecosystem (Government 

of Seychelles 2005). Both water shortages and the 

strain on wetlands will be further exacerbated by the 

Seychelles’ growing population, which puts pressure 

on both water resources and land.
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IRRI            Internal Renewable Resources

ITDG                 Intermediate Technology Development Group 

IUCN             International Union for Conservation of Nature
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NAPA   National Academy of Public Administration

NASA   National Aeronautics and Space Administration
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NGO    Non-Governmental Organisation

NNPC                 Nigerian National Petroleum Corporation
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NWSAS              The North-Western Sahara Aquifer System 

OECD                 Organization for Economic Co-operation and Development 

OMVS                Senegal River Development Organisation 

ORNL  Oak Ridge National Laboratory

OSU   Oregon State University

PACN                 Pan Africa Chemistry Network 

PCB                Polychlorinated biphenyl 

REMA                 Rwanda Environment Management Authority

ROR                Run Off  River

SADC                 Southern African Development Community

SAPP                Southern African Power pool        

SARDCN          Southern African Research and Documentation Centre

SGT, Inc  Stinger Ghaff arian Technologies, Incorporated

TBT  Tetrabutyl Titanate

TC                      The Terminal Complex 

TPA                 Tanzania Ports Authority

UN    United Nations

UNHCR   United Nations High Commissioner for Refugees

UN WPP          United Nations World Population Prospectus

UNCCD             United Nations Combat to Convention Desertifi cation

UNDP   United Nations Development Programme

UNEP                 United Nations Environment Programme

UNFPA              United Nations Population Fund
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UNECE              United Nations Economic Commission for Europe

UN-ESA  United Nations European Space Agency

UNESCO  United Nations Educational, Scientifi c and Cultural Organization

UNICEF             United Nations Children Fund
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UNPD              United Nations Procurement Division

UNOCHA          United Nations Offi  ce for the Coordination of   

  Humanitarian Aff airs

UNOPS           United Nations Offi  ce for Project Services

UNU                  United Nations University

USAID               United States Agency for International Development 

USGS                Unites States Geological Survey

USh                 Uganda Shilling

UVA                 Ultraviolet Radiation

WAPP                 West African Power Pool 

WDPA              World Database on Protected Areas

WCMC              World Conservation Monitoring Centre

WHO                 World Health Organisation

WINNE   World Investment News

WRC                 Water Research Commission

WRI                    World Resources Institute

WWAP   World Water Assessment Programme

WWF   World Wildlife Fund

WMO              World Meteorological Organization

WTO                 The World Toilet Organisation 

Units
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cm                 Centimetres 
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K                  Kwacha 

km                Kilometres
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KM3                   Cubic kilometer
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M3                     Cubic meter
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MW                   Mega Watts 

%                      per cent 

ha                     hectare 

US$                 United States Dollar 
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Glossary

Agro-pastoral System based on agriculture and the 

 rearing of livestock.

Anthropogenic Caused by humans.

Aquaculture The cultivation of aquatic animals or plants 

 under marine or freshwater conditions, 

 especially for food.

Aqueduct An artifi cial channel or pipe designed to 

 convey water from a distant source, usually 

 by gravity. 

Aquifer Water-bearing geological formations such 

 as permeable rock, soil or sediment that 

 are capable of yielding enough water to 

 cater for human use.

Archipelago An expanse of water with many 

 scattered islands.

Artisanal Generally refers to fi shing that is 

fi shing small-scale; local (usually in-shore), 

 relatively poor, non-industrial, and based  

 on low technology.

Biodegradable Capable of being broken down especially 

 into harmless products by the action of 

 living things, such as microorganisms.

Biodiversity  The level of diversity in an environment as 

 indicated by numbers of diff erent species 

 of plants and animals.

Carbon   The process of removing carbon   

sequestration from the atmosphere and depositing it 

 in a reservoir for long-term storage.

Communicable An infectious disease that can be 

disease passed from person to person by direct 

 contact  with an aff ected person’s fl uids or 

 discharges, or indirectly through a vector.  

Crustaceans Class of mostly aquatic arthropods such as 

 lobsters or crabs whose bodies are covered 

 by a fi rm crust like shell.

Delta A generally fl at plain of alluvial deposit 

 between diverging branches of a river at 

 its mouth. 

Dependency The proportion of total renewable water  

ratio resources originating from outside of a

  country, given as a percentage and  

 usually used to compare how diff erent  

 countries depend on external 

 water resources.

Desertifi cation Broadly refers to the processes by which an 

 area becomes a desert, through the loss of 

 plants and topsoil due to natural processes 

 or human actions, or a combination 

 of both. 

Ecological units Delimited areas of diff erent biological and 

 physical potentials.

Economic water Generally refers condition in which  

scarcity water resources are abundant relative to 

 water use, but it takes time and resources 

 to get the water. This is in contrast to 

 physical water scarcity, where there is a 

 natural shortage of the water.

Ecosystem The complex of a community of organisms 

 and its environment functioning as an  

 ecological unit.

Effl  uent Liquid waste that is discharged into a body 

 of water, such as sewage or 

 industrial discharge.

Epidemic Aff ecting or tending to aff ect a  

 disproportionately large number of 

 individuals within a population, 

 community, or region at the same time.

Estuary A water passage where the sea tide meets 

 a river current; especially the inlet of the 

 sea at the lower end of a river.

Eutrophication The process by which a body of water 

 becomes enriched in dissolved nutrients 

 such as nitrates and phosphates that 

 stimulate the growth of aquatic plant life, 

 usually resulting in the depletion of 

 dissolved oxygen.

Evaporation The loss of a volume of fl uid such as water 

 when it converts from liquid to vapour. 

Evapotranspiration The movement of moisture from the earth 

 to the atmosphere through evaporation of 

 water and transpiration from vegetation.

Exploitation Use or utilization of water or other 

 natural resources.

Fertiliser A substance containing nutrients essential 

 for plant growth such as manure or a 

 mixture of chemicals, that is used to 

 increase soil fertility.

Fertility level Average number of lifetime births 

 per woman. 

Floodplain Level land that may be submerged by 

 fl oodwaters or a plain built up by 

 stream deposition.

Food security  The availability of adequate and nutritious 

 food and its accessibility to people.

Groundwater The area below the water table where all 

 of the pores, cracks, and spaces between 

 rock or soil particles are saturated 

 with water. 

Hard water Water that contains magnesium, calcium or 

 iron salts, making it diffi  cult to form a 

 soap lather.

Herbicide Chemical prepared for the purpose of 

 killing plants, especially weeds.
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Hypoxia A defi ciency of oxygen. A situation where there 

 is no oxygen at all would be anoxia.

Improved One that is protected from    

drinking-water outside contamination.

source

Improved One that hygienically separates    

sanitation facility human excreta from human contact. 

Infi ltration The movement of water into soil or rock 

 through seepage.

Internal renewable The volume of average annual fl ow

water of surface water and resources; groundwater 

 generated from precipitation within 

 the country.

International dollar  A hypothetical unit of currency based on 

 the concept of purchasing power 

 parities that shows how much a local 

 currency unit is worth within a country’s 

 borders. It is considered more valid than 

 exchange rates when comparing 

 measures such as standard of living 

 across diff erent countries.

Lagoon An inland shallow body of sea or brackish water 

 separated from the sea by sand dunes.

Leachate The liquid that drains from landfi ll.

Mortality rate The proportion of deaths to population.

Non-point source Water pollution from diff use sources, such as

pollution agricultural fi elds. In contrast, point source 

 pollution comes from a single source such as a 

 pipe from a chemical factory.

Open defection The discharge of human waste into an open 

 area or unimproved sanitation source.

Pelagic Refers to organisms living or growing at or near 

 the surface of the ocean, far from land.  

Per capita Per person.

Peri-urban Characterises areas near city limits, or 

 urban fringes.

Permeability The capacity of porous geological material 

 to allow water fl ow through pore spaces.

Pesticide A chemical prepared to destroy or kill pests.

Phytoplankton A collection of plants and plantlike microscopic 

 organisms that fl oat or drift in fresh or salt 

 water, especially at or near the surface, that 

 serve as food for fi sh and other 

 larger organisms.

Plateau An area raised above adjoining land on at least 

 one side, and  with a relatively level surface.

Potable water Water that is suitable for drinking.

Rainwater Systematically collecting runoff  from a roof 

harvesting for household use, or collecting runoff  in the 

 fi eld for supplemental irrigation.

Refugees People who fl ees to a foreign country or power 

 to escape danger or persecution.

Riparian Relating to or living or located on the bank 

 of a natural watercourse such as a river, or 

 sometimes of a lake or a tidewater.

Salinity The saltiness or dissolved salt content of a body 

 of water.

Saltwater intrusion The movement of saline water into 

 freshwater aquifers.

Savannah  A grassland ecosystem characterized by the 

 trees being suffi  ciently small or widely spaced 

 so that the canopy does not close.

Schistosomiasis Also known as bilharzia, bilharziosis or snail 

 fever - A parasitic disease caused by several 

 species of fl uke of the genus Schistosoma.

Sedimentation The deposition of sediment.

Seismic activity Related to the vibration of the earth vibration of 

 the earth, due to natural or artifi cial causes.

Shanty town One that is characterized by shanties or crudely 

 constructed houses.

Shared sanitation A public facility, free for all, or one that is shared

facility between two or more households, but 

 distinguished by male and female.

Slum A densely populated usually urban area 

 marked by crowding, dirty run-down housing, 

 poverty, and social disorganization.

Total volume of  Includes ice and permanent snow cover in

the earth’s  mountainous regions and in the Antarctic

freshwater  and Arctic regions; that stored underground

resources (in the form of groundwater in shallow   

 and deep groundwater basins, soil moisture,   

 swamp water and permafrost); and freshwater  

 lakes and rivers. 

Torpid water  Inactive or slow water.

Transpiration The passage of water vapor from a living part of 

 a plant through membranes or pores.

Vector An insect or organism that transmits pathogen.

Virtual water The embodied water used to produce a good.

Water mining When the rate of water abstraction exceeds the 

 rate of recharge.

Water scarcity Less than 1000 m3/person/year.

Water stress  Less than 1000 to 1700 m3/person per year.

Waterlogging Saturating with water.
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