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ANNEX 1: River Nile State of Basin Indicators 2012

POPULATION OF THE BASIN 

Population  
2012

% of population  
living in Nile Basin 2012

% of country population 
living in rural areas

Burundi 8,749,387 58.8% 89%

DR Congo 69,575,394 3.8% 66%

Egypt 83,958,369 95.7% 57%

Eritrea 5,580,862 37.6% 79%

Ethiopia 86,538,534 40.3% 83%

Kenya 42,749,418 39.7% 76%

Rwanda 11,271,786 82.6% 81%

South Sudan 9,614,498 99.0% 82%

Sudan, The 36,107,585 87.3% 67%

Tanzania 47,656,367 21.5% 73%

Uganda 35,620,977 99.4% 84%

Source World Population Prospects, 2010  From combining Landscan 2009 and 
World Population Prospects, 2010 World Urbanization Prospects 2011

WATER RESOURCES  

Mean precipitation for Nile Basin 1,046 mm/year GIS/CRU Database 1950–90

Mean annual flow of Main Nile (at Aswan) 84 billion cubic metres/year JMP Scoping Study Report

Resources Withdrawals Storage

Total internal 
renewable  

(billion m3/yr) 
2009

Total 
(billion m3/yr)
latest 2000–10

As % of total actual 
renewable  

latest 2000–10

As % of total 
withdrawal in Nile 

region 
latest 2000–10

Agricultural 
as % of total 
withdrawal  

latest 2000–10

Dam capacity, 
m3 per person
latest available 

2012
Burundi 10.1 0.29 2.9% 0.2% 77.1% no data

DR Congo 900.0 0.62 0.1% 0.5% 17.7% 1

Egypt 1.8 68.30 3,794.4% 56.5% 86.4% 2,073

Eritrea 2.8 0.58 20.8% 0.5% 94.5% 8

Ethiopia 122.0 5.56 4.6% 4.6% 93.6% 67

Kenya 20.7 2.74 13.2% 2.3% 79.2% 611

Rwanda 9.5 0.15 1.6% 0.1% 68.0% no data

South Sudan* – – – – – –

Sudan** 30.0 37.14 123.8% 30.7% 97.1% 200

Tanzania 84.0 5.18 6.2% 4.3% 89.4% 2,324

Uganda 39.0 0.32 0.8% 0.3% 37.8% 2,393
Source FAO AQUASTAT 2012 Computed from AQUASTAT 2012 FAO AQUASTAT 2012

   *No data are available yet for South Sudan. 
** Data relate to the state prior to 9 July 2011, except for final column.
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* Few data are yet available for South Sudan.
**Data relate to the country prior to 9 July 2011.

AGRICULTURAL LAND USE

Cultivated area as % 
of total country area 

2009

Irrigated land in Nile Basin 
area (ha)  
2009

Irrigated land in entire 
country (ha) 

2009

Change in forest area 
1990–2008

Burundi 44.9% 14,625 90,000 –39.2%

DR Congo 3.2% –  –  –3.5%

Egypt 3.7% 2,963,581 5,419,000 56.4%

Eritrea 5.9% – – –

Ethiopia 13.6%  90,769 187,000   –

Kenya 10.4% 34,156 77,000 –5.9%

Rwanda 60.0% 17,638 1,697,000 30.5%

South Sudan* –   – –  –

Sudan** 8.1% 1,749,300 108,000 –8.5%

Tanzania 12.1% 110,544 4,000 –17.5%

Uganda 36.6% 25,131 9,000 –33.4%

Source FAO AQUASTAT, 2012 EWUAP, 2009 FAO AQUASTAT, 2012 Human Development 
Report, 2011

ENVIRONMENTAL RESOURCES  

Land-use type Area km2 
2005

Area km2 
2009

Percentage cover  
2009

Percentage change  
2005–09

Shrubland and wood-
lands 1,173,669 1,185,620 37.3% 1.0%

Bare soils 965,165 978,918 30.8% 1.4%

Agricultural land 327,632 367,777 11.6% 12.3%

Grasslands 342,344 326,096 10.3% –4.7%

Forests 266,783 218,941 6.9% –17.9%

Water bodies 95,992 94,727 3.0% –1.3%

Cities 4,882 4,391 0.1% –10.1%

FOOD SECURITY

Dietary 
energy 
supply

Under-
nourished

Cereal trade 
balance

Intra-basin trade in 
agricultural and processed 

food products

Fertilizer Cereal 
yield

Kcal per person 
per day
2005–07

As % of total 
population

Export–import
1,000 tonnes
2005–09

Imports
2009

million US$

Exports
2009

million US$

Kg used per 
hectare of 

arable land
2005

Tons per 
hectare
2009

Burundi 1,680 62% –63.7 16.2 16.1 3.4 1.3
DR Congo 1,590 69% –722.3 – – – 0.8
Egypt 3,160 <5% –9,003.7 263.5 246.6 732 7.6
Eritrea 1,590 64% –235.1 – – 2.3 0.9
Ethiopia 1,950 41% –1,166.8 14.1 84.7 12 1.6
Kenya 2,060 31% –1,374.8 117.8 476.8 38 1.2
Rwanda 2,050 34% –91.5 98.1 41.2 2.6 1.1
South Sudan* 1,890 47% – – – – –
Sudan** 2,270 22% –1,863.6 – – 10 0.6
Tanzania 2,020 34% –654.4 39.1 103.8 1.1 1.2
Uganda 2,250 21% –425.7 104.4 364.2 2.6 1.5
Source FAOSTAT 2011 FAOSTAT 2011 FAOSTAT 2011 FAOSTAT 2011 World Bank African 

Development Indicators
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* Few data are yet available for South Sudan.
**Data relate to the country prior to 9 July 2011.

SOCIO-ECONOMIC CONDITIONS

Gross National 
Income (GNI)

Living in poverty Human 
Development 

Index

Labour force participation 

Per capita 2011 
PPP$

Percentage on less 
than PPP $1.25 a day  

2000–09

Score 
2011

Employed men as 
a % of working age 

male population

Employed women as 
a % of working age 
female population

Burundi 368 81.3% 0.316 88% 91%
DR Congo 280 59.2% 0.286 86% 57%
Egypt 5,269 <2.0% 0.644 75% 22%
Eritrea 536 – 0.349 83% 63%
Ethiopia 971 39.0% 0.363 90% 81%
Kenya 1,492 19.7% 0.509 88% 76%
Rwanda 1,364 76.8% 0.429 85% 87%
South Sudan* – 51.0% – – –
Sudan** 1,894 – 0.408 74% 31%
Tanzania 1,328 67.9% 0.466 91% 86%

Uganda 1,124 28.7% 0.446 91% 78%
Source Human Development Report 2011

Access to clean water Access to improved sanitation Under-five mortality 

Percentage of 
rural population 

2008

Percentage of 
urban population 

2008

Percentage of rural 
population

 2008

Percentage of 
urban population 

2008

Per 1,000 live births 
2005–10

Burundi 71% 83% 46% 49% 164
DR Congo 28% 80% 23% 23% 192
Egypt 98% 100% 92% 97% 30
Eritrea 57% 74% 4% 52% 72
Ethiopia 26% 98% 8% 29% 113
Kenya 52% 83% 32% 27% 101
Rwanda 62% 77% 55% 50% 128
South Sudan 53% 67% 14% 54% 135
Sudan** 64% 52% 18% 55% 101
Tanzania 80%  45% 21% 32% 98
Uganda 91% 64% 49% 38% 126

Source WHO/UNICEF 2010 WHO/UNICEF 2010
World Population Prospects 

2010 Revision; Statistical Year-
book of Southern Sudan 2010
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*Few data are yet available for South Sudan. 

ENERGY SUPPLY

Electricity Hydropower Power trade
Percentage of 

rural population 
with access 2010

Percentage of 
urban population 
with access 2010

MW 
potential
2010

MW 
installed
2010

Power imports as % of 
total annual consump-

tion 2010

Power exports as 
% of total annual 

consumption
2010

Burundi  3% 26% 20 0 0.0% 0.0%
DR Congo 0% 45% 78 0 11.2% 9.8%
Egypt 99% 100% 40 2,862 0.9% 0.8%
Eritrea 3% 57% 0.0% 0.0%
Ethiopia 2% 86% 13,947 931 0.0% 0.0%
Kenya 12% 51% 191 25 0.4% 0.4%
Rwanda 2% 12% 20 27 27.5% 0.0%
South Sudan* 1% 17% 2,570 – – –
Sudan, The 7% 60% 3,280 1,593 0.0% 0.0%
Tanzania 2% 40% 280 0 0.0% 0.0%
Uganda 6% 40% 4,343 380 1.0% 1.0%

Source CBWS 2011 – 
Section 5

CBWS 2011 – 
Section 5 CBWS 2011 – Section 4 CBWS 2010 – Appendix 5

TRANSPORT

Roads Airports Inland 
waterways

Total 
(km)

Paved (km) Unpaved 
(km)

Density 
(km/100 km2)

Total number Number 
paved

Number 
unpaved 

Number of 
ports

12,322 1,200 11,122 43.9 8 1 7 1
DR Congo 153,497 2,794 150,703 6.4 198 26 172 13
Egypt 65,050 47,500 17,550 6.5 86 73 13 18
Eritrea 4,010 874 3,136 3.3 21 3 18 –
Ethiopia 36,469 6,980 29,489 3.2 61 17 44 –
Kenya 160,866 11,189 149,677 27.1 191 17 174 1
Rwanda 12,000 1,000 11,000 48.9 9 4 5 3
South Sudan 7,000 50 6,950 1.1 84 3 81 6
Sudan, The 11,900 4,320 7,580 0.6 72 15 57 8
Tanzania 86,472 7,092 79,380 9.3 124 9 115 4
Uganda 81,329 3,600 77,729 33.7 46 5 41 18
Source The World Factbook

MONITORING

Hydrometric stations
Historic number, 1970s Currently operational, 2011

Burundi 21 13
DR Congo – –
Egypt 300 300
Eritrea – –
Ethiopia 177 176
Kenya 216  63
Rwanda 27 16
South Sudan* – –
Sudan 43 36
Tanzania 34 14
Uganda 161  65
Source WRPM 2011 and National DSS Specialists
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WATER QUALITY
Annual water quality conditions 

Colour (min/max/average) 

Electrical conductivity (min/max/average) 

Dissolved oxygen (min/max/average) 

Faecal coliform (min/max/average) 

At following locations:

White Nile at Jinja

Blue Nile at Wad Medani

Main Nile at Khartoum

Main Nile at Cairo

ENVIRONMENT
Annual sediment load in the Nile at Dongola

Environmental performance index, by country

TRANSPORT
Annual volume of goods transported on inland waterways (tons)

Cairo to Aswan

Khartoum to Juba

Lake Victoria

ANNEX 2: Proposed additional state of basin indicators for 
future reporting

CLIMATE CHANGE
Floods and droughts 

Number of people affected 

Number of floods

Number of droughts
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index 
A
Acacia–Commiphora bushlands and thickets 

66–67
African Union 146, 188, 197
agriculture 121–62, 237  

change in land use for 84, 116 
climate change 158, 159, 160, 233 
commercial 122, 124, 126, 150, 154, 160, 	
	 229, 230 
constraints to 140–43, 161, 230 
contribution to economy 122, 123 
contribution to household economy 123, 	
	 125 
cultivated area 241 
credit facilities for 141 
employment in 109, 114, 122, 123, 229 
environmental impact of 74–75, 123, 158 
extension services 141, 157, 230 
inputs 125, 126, 129, 140, 141, 159, 160, 		
	 161 
investment in 153 
irrigated 26, 29, 37, 42, 44, 49, 51, 69, 70, 	
	 122, 126–29, 207, 229, 230, 241 
organic 138 
post-harvest losses 144 
production levels 122, 133, 156, 160, 230 
rainfed 45, 122, 123, 125–26, 160, 207, 229, 	
	 233 
smallholder 45, 124, 125–126, 128, 130, 		
	 141, 150, 156–57, 161 
systems of 124–132 
trade in products 120, 122, 146–152, 160–	
	 61, 194, 200, 235 
transport of products 189, 194 
water footprint of 150–51 
water use in 12, 50, 122, 123, 230, 233 
	 see also livestock farming

agro-processing 78, 123, 144
Albertine Rift 71
animals 

amphibians 60, 67, 71 
aquatic life 60–63 
birds 60, 62, 63, 64, 65, 71 
fish 60, 61, 62, 63, 64, 71, 74, 75, 76 
insects 50, 61, 64, 80 
mammals 59, 60, 63, 64, 66, 67, 69, 71, 72, 	
	 81, 82, 84, 85 
molluscs 61 
reptiles 60, 67, 71 
vertebrates 60, 63

aquaculture 124, 131–32, 137
aquifers 41–43, 69
armed conflict 112
	 sub-basin 38–39, 44

B 
biodiversity loss 85, 86
biomass fuel, domestic use 79, 170, 231
birds, migratory 58, 65
Bujagali power plant 167, 168, 172, 176, 183
Burundi 

access to clean water 110, 242 
access to improved sanitation 111, 242

	 adult illiteracy 111 
age-group structure 106 
agricultural labour force 109 

agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
crop production 133 
economic profile 109 
electricity 170, 243 
environmental governance 88 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
forest area change 92, 241 
gender inequality 115 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242 
hydropower 168–69, 243 
inland water transport 194, 243 
international trade 200 
intra-basin trade 241 
irrigated agriculture 126, 241 
labour force participation rate 109, 242 
livestock and poultry production 136 
population change 105, 113 
population distribution 105, 113 
poverty 108 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
water footprint 151 
water resources 50, 51, 220, 240

bushfires 66, 76, 80
business environment 229
Bwindi Impenetrable National Park 72

c 
Cairo 44, 77
calorie supply 138, 241
camel 131
cattle 130, 131
cereals 133, 135, 241 

trade balance 135, 241
cities 12, 116–17, 236, 241 see also urban 

economy
civil insecurity 58, 81, 83, 115, 141
civil society 112 

role in mitigating climate change 215
Clean Development Mechanism 214
climate change 81, 82, 158, 159, 160, 173–74, 

176, 206–224, 228 
adaptation 185, 206, 207, 215, 223, 233 
anthropogenic causes 209 
definition of 207 
impacts of 209, 232–34 
mitigation 207, 219

climate variability 26, 31, 35, 36, 55, 160, 210, 
220, 233 
resilience to 233

Common Market for Eastern and Southern 
Africa 131, 146, 197, 198

Communauté Economique des Pays des 
Grands Lacs 120

Comprehensive African Agricultural 
Development Program 153

construction sector 77
croplands 60
crops 133 

production trends 134 
varieties of 219 
yield 134, 151, 219, 239

d 
dams 47, 163–185, 195 

Aswan 29, 49, 168, 209 
Grand Ethiopian Renaissance 172 
Grand Inga project 179 
Merowe dam 49, 51, 168 
Owen Falls 168 
Roseires 49, 168, 181 
	 capacity of 220 
construction of 54, 221 
impact on sediment transportation 49 
location of 181 
raising level of 49 
sedimentation of 47, 49

Democratic Republic of Congo 81 
access to clean water 110, 242 
access to improved sanitation 111, 242 
adult illiteracy 111 
age-group structure 106 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
crop production 133 
economically active population 107 
economic profile 109 
electricity 170, 243 
environmental governance 88 
environmental resources 241 
food security 138, 241 
forest area change 92, 241 
gender inequality 115 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242 
hydropower 168–69, 237, 243 
inland water transport 194, 195, 243 
international trade 200 
intra-basin trade 241 
Kinshasa 116, 117 
labour force participation rate 109, 242 
livestock and poultry production 136 
Lubumbashi 116 
population change 105, 113 
poverty 108 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
water footprint 151 
water resources 50, 51, 220 240

demographic dividend 114
dependency ratio 107, 114
desert 69
desertification 82–83, 211, 228
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Dinka 64
diseases, animal 140 see also public health
droughts 35, 76, 83, 209, 216 

mitigation of 219, 223–24
drylands 34, 210, 211, 236

E 
East African Community 90, 120, 131, 146, 

196, 197, 198, 235
East African Grain Council 157
Eastern Nile Flood Preparedness and Early 

Warning Project 53–54
Eastern Nile Subsidiary Action Program 95, 

183, 234
economic development 112, 114, 188, 189 

significance of transport links to 189, 191, 
197, 198, 199, 200

ecoregions 66–70
ecosystems 58, 59, 66–70, 96
education 114, 119
Efficient Water Use for Agricultural 

Production project 159
Egypt 

access to clean water 110, 242 
access to improved sanitation 111, 242

	 adult illiteracy 111 
age-group structure 106, 107 
agricultural labour force 109 
agricultural land use 241 
agricultural markets 119 
agro-industrial sector 145, 237 
air transport 193, 243 
Alexandria 116 
aquaculture 137 
area 240 
Cairo 102, 116, 117 
cereals 135, 241 
child mortality 107, 242 
crop production 133 
demographic dividend 114 
economically active population 107 
electricity 170, 243 
environmental governance 89 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food imports 139 
food security 138, 241 
forest area change 92, 241 
gross national income 108, 241 
groundwater 44, 50 
human development 108, 112, 242 
hydropower 168–69, 243 
intra-basin trade 241 
industrial sector 44, 110 
inland water transport 194, 195, 196, 237, 	
	 243 
international trade 200 
irrigated agriculture 51, 126, 128, 154, 239, 	
	 241 
labour force participation rate 109, 242 
livestock and poultry production 136 
mineralized lakes 46 
pollution control measures 75 
population change 105, 113 
population distribution 105 
power trade 243 
railways 192 

roads 190–91, 243 
rural population 105, 240 
trade with The Sudan 199 
Transport Sector Development Plan 196 
water footprint 151 
water infrastructure 53 
water pollution 74, 78 
water resources 50, 51, 220, 240

electricity 164, 164, 165, 170, 171–72, 231, 
243 
grid 170, 184 
investment in 171–72 
see also power

electrification 170, 231
Elgon, Mount 28, 31, 236
endemic species 59, 76, 82
endemism 66, 67, 71
energy resources 79, 164, 166, 178, 243 

renewable 166, 177, 178 
see also power

environment 58–97 
anthropogenic pressures on 74–81, 227–	
	 28, 237 
contribution to climate stability 74 
contribution to economy 74 
exploitation of 74 
resources management 87, 94–97, 228

environmental and social impact assessments 
(ESIAs) 87, 88

environmental audit (AU) 88
Eritrea 

access to clean water 110, 242 
access to improved sanitation 111, 242

	 adult illiteracy 111 
age-group structure 106, 107 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
crop production 133 
economic profile 109 
electricity 170, 243 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242 
hydropower 168–69, 243 
international trade 200 
intra-basin trade 241 
irrigated agriculture 241 
labour force participation rate 109, 242 
livestock and poultry production 136 
population change 105, 113 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
water footprint 151 
water resources 50, 51, 220 240

erosion 48–49
Ethiopia 

access to clean water 110, 242 
access to improved sanitation 111, 242

	 Addis Ababa 77, 111, 116 
adult illiteracy 111 
age-group structure 106 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
civil insecurity 81 
Climate Resilient Green Economy initiative 	
	 214 
conservation technologies 236 
crop production 133 
electricity 170, 243 
economic profile 109 
environmental governance 89 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
green economy strategy 93 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242

	 hydropower 168–69, 170, 237, 243 
inland water transport 194, 195 
international trade 200 
intra-basin trade 241 
investment in agriculture 153 
irrigated agriculture 126, 241 
labour force participation rate 109, 242 
Lamu corridor 198 
livestock and poultry production 136 
organic farming 138 
population change 105, 113 
population distribution 105 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
Universal Rural Road Access Program 196 
water footprint 151 
water resources 50, 51, 220, 240

Ethiopian Highlands 28, 30, 36, 236 
groundwater use 44, 50 
impact on rainfall distribution 31 
population density 102, 113 
runoff 48 
sediment yield 48, 49, 226, 235 
volcanic rock aquifers 42, 43

Ethiopian montane grasslands and woodlands 
67, 236

eutrophication 45, 46, 78, 79, 173, 176
evaporation 34, 35, 36, 37, 52, 209, 212, 221
evapotranspiration 34–35, 36, 38 156, 209 

in sub-basins 38

f 
farming see agriculture
fauna 71
fertility rate 114, 118
fertilizer 75, 122, 125, 126, 129, 138, 140, 141, 

156, 157, 158, 241
fisheries 64, 131–32, 78 

capture 137 
freshwater 131–32 
marine 131–132 
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pollution of 75 
see also aquaculture

fishing 62, 74, 76
floods 49, 83, 209, 233
food 133, 229 

security 120, 138, 139, 154, 219, 233, 241 
storage 140, 141, 144, 152, 158

forest 60, 66, 241 
change in 84, 92, 241 
farming in 126 
loss of 227, 236 
restoration of 87, 94, 219

g 
gender inequality index 115
Gezira Irrigation Scheme 69, 75 128, 237
general circulation model 216
grassland 60, 62, 64, 66, 67, 68, 69, 75, 76, 81, 

84, 88, 92, 241
greenhouse gases 173, 176, 209, 216
greening of national economies 92–94
gross national income 108, 221, 242
groundwater 41–44, 69, 44 

consumption of 50 
management of 53 
mining 53 
quality 26, 50 
recharge 42–43

h 
HIV/AIDS 111
Horticultural Council of Africa 157
Human Development Index 108, 112, 242
human rights 112
hydrogeological environments 41
hydrometeorological monitoring 211, 218, 

222, 223, 234
hydrometric monitoring 40, 218, 222
hydropower 51, 163–186, 207, 243 

constraints on 173–77 
environmental impact of 175–76 
importance of 166–67, 210, 231, 235, 237 
projects 178–81

i 
illiteracy 111, 115
Indian Ocean Tuna Commissions 131
industry  

electricity for 165 
pollution by 78 
water use 44

inequality 229–30
informal settlements 116, 117
institutional frameworks 

agricultural 141 
hydropower 185 
monitoring of 211 
strengthening 87, 131–32 
weakness of 58, 87, 211

integrated water resources management 
(IWRM) 54, 156, 185

Intergovernmental Authority on 
Development (IGAD) 58, 91, 120, 235

Intergovernmental Panel on Climate Change 
214, 216

Intertropical Convergence Zone (ITCZ) 31, 
217

invasive species 79–81, 173, 176
investment 

attracted by power supply 165 

foreign 112, 143–54 
in hydropower 174, 177, 185 
in transport 188, 192

irrigation 26, 29, 37, 42,  49, 51, 125–29, 155, 
156, 210 
commercial 126, 128, 129, 154, 160 
comparative crop yields 128 
investment in 161 
small-scale 158, 160 
water for 29, 44

j 
Jebel Aulia 49, 51, 168
Jinja 28, 61

k 
Karisimbi National Park 72
Kenana Sugar Estate 129, 237
Kenya 

access to clean water 110, 242 
access to improved sanitation 111, 242

	 adult illiteracy 111 
age-group structure 106 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
climate change resilience 159 
crop production 133 
economic profile 109 
electricity 170, 243 
environmental governance 89 
environmental resources 241 
fertilizer use 156, 241 
food security 138, 159, 241 
fish production 137 
forest area change 92, 241 
gender inequality 115 
gross national income 108, 221, 241, 242 
groundwater 44 
human development 108, 112 
hydropower 168–69, 243 
inland water transport 194, 195, 243 
international trade 200 
intra-basin trade 241 
investment in agriculture 153 
irrigated agriculture 126, 241 
Nairobi 116, 117 
labour force participation rate 109, 242 
Lamu corridor 198 
livestock and poultry production 136 
Mau Forests Complex 85, 94 
National Climate Change Activities 
	 Coordination Committee 215

	 population change 105, 113 
population distribution 105 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
water harvesting 159 
water footprint 151 
water resources 50, 51, 220, 240

Khasm el Girba 49, 51
Khor Toshka 46

l 
labour 

agricultural 109 
availability of 100 
force participation 109, 242

lakes
	 Albert 28, 37, 54, 194
	 Fayoum 63, 80
	 ecology of 60, 61–62
	 Edward 54
	 Kyoga 28, 37, 194
	 Nasser/Nubia 29, 37, 62 

	 evaporation loss 37, 51 
	 fishing industry 62 
	 inflow volume 213

	 Nile Equatorial Lakes 28, 36, 45, 46, 212, 	
	 236 
	 declining fish stocks 76 
	 ecology of 61 
	 eutrophication 45, 61, 209, 226 
	 impact of climate change on 82, 209 
	 sediment trapping 49, 61 
	 wetland drainage 75, 236 
No 28

	 Nubia contamination 75
	 Qarun 46, 63
	 Tana 28, 37 

	 commercial fishery 62 
	 ecology of 62 
	 transport on 195

	 Victoria 28, 37, 61, 131 
	 aquaculture 132 
	 basin supply 213	  
	 ecology of 61 
	 eutrophication 78 
	 evaporation from 213 
	 population surrounding 113 
	 regulation of outflow from 54 
	 sub-basin 34, 38–39 
	 transport on 188, 194, 196, 201, 203, 237 
	 water hyacinth 80

Lake Victoria Basin Commission (LVBC) 91
Lake Victoria Commission (LVBC) 58, 235
Lake Victoria Fisheries Organization 131
Lamu Transport Corridor 198, 201, 237
land  

agricultural 153–54, 155 
cover 60, 84 
degradation of 74, 86, 211 
holdings 140, 153–54 
inundation of 174, 176 
purchase of by overseas investors 153–54 
tenure 141, 156 
use change 84

livestock farming 69, 70, 124, 125, 130–31, 
136 
climate change impacts on 158 
nomadic 130 
trade 152 
watering of 44

logging 77, 79

m 
Machar Marshes 36, 46, 65, 212
Maputo Declaration 153
Masaai Mara National Park 72
Mau Forests Complex 85, 94, 236
Mediterranean 29, 37
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migration, human 116, 174, 176, 209
Millennium Development Goals 116
mining 78
Miombo woodlands 66
montane ecosystems 68, 82, 85, 96
mortality rates 115, 119 

child 106, 107, 242
Murchison Falls 167

n 
National Adaptation Plans of Action 206, 214
national parks 71
natural disasters 228 see also droughts; floods
natural resources, degradation of 100, 116
New Partnership for Africa’s Development 153
NeWater 212, 213
Nile basin 12, 27– 29, 38, 55  

adaptive capacity 210–11 
area 12, 38 
biological diversity of 59 
cooperation within 54, 120, 182, 189, 204, 	
	 206, 223, 224 
data on 240–44 
Eastern Nile sub-system 36, 45 
Equatorial Nile sub-system 36 
precipitation over 12, 38 
runoff 12, 38 
sub-basins 36–39, 212 
yield 38

Nile Basin Development Forum 222
Nile Basin Initiative 58, 90, 94–97 

contribution to climate resilient growth 222 
Nile Day Celebrations 87 
promotion of regional cooperation 182–83, 	
	 222–23, 234 
Shared Vision Program 234 
Subsidiary Action Programs 222, 223, 234, 	
	 235 
support to agricultural sector 159 
water management projects 53–54

Nile Decision Support System 53, 164, 182, 
222, 236

Nile Delta 29 
aquaculture 132 
aquifer 42 
ecology of 62–63 
industrial processing 44 
impact of damming on 49 
sea-level rise in 82, 209, 233, 236 
irrigation 44, 51 
pollution of 45, 75 
population density 102 
salinity 50 
saltwater intrusion 82, 85 
water hyacinth 80 
wetland loss 62

Nile Equatorial Lakes Subsidiary Action 
Program 97, 159, 183, 222, 234

Nile Equatorial Lakes Plateau 30 
erosion 49 
groundwater use 44, 50 
impact on rainfall distribution 31 
population density 102 
wetlands 62

Nile Transboundary Environmental Action 
Project 94–95, 223

Nile Valley 236 
aquifer 42 

ecology of 62–63 
irrigation 44, 51 
population density 102 
salinity 50

Nimule 28
no-regret measures 206, 218, 219, 224, 235
Nubian sandstone aquifer system 42, 43, 50, 

53
Nuer 64

p 
pastoral nomadism 69
pasture, impact of desertification 83
pesticides 75, 125, 138, 161
pests 140
petroleum production 78, 79
pipelines 190, 201
plants, uncultivated 62, 63, 66–70, 74, 75, 77 

impact of bushfires on 76–77 
impact of climate change on 82 
invasive 79–81 
landcover changes 84–85

plastic bags 75
poaching 76
policy frameworks, weak 58, 87, 228
political  

action 87 
instability 86 
risk 175

pollution 74, 75, 78 
urban 116

population 12, 100–120 , 237 
age-group structure 106, 114 
control of 100, 118–119, 237 
density 45, 102, 103, 113, 237 
displacement 81 
growth 26, 58, 86, 100, 105, 113, 115, 118, 	
	 119, 210, 229 
in Nile Basin 104 
pyramids 106 
rural 100, 105, 108, 117, 229 
urban 105, 116, 117, 229

Potential Evapotranspiration (PET) 34, 35
poverty 108, 114, 115, 229, 242 

impact of climate change on 210, 220, 233 
impact on environment 74, 86, 95 
reduction 112, 118, 119, 189

power  
consumption 170 
demand 171–72 
grid 164, 183, 184, 218, 219 
pooling 182, 185, 223, 231, 233, 235, 243 
supply 165, 168–69, 229 
see also hydropower; solar power; wind 		
	 power

precipitation see rainfall
primary health care 100, 118, 
private investment 112, 157
protected areas 58, 64, 66, 71, 72, 76
public health 174, 176 

impact of climate change on 209

r 
railways 192 see also transport, rail
rainfall distribution 30, 31, 32–33, 38, 48, 49, 

66–70 
monitoring 32–33 
temporal variability in 208, 210, 213, 216, 	
	 217, 218, 221

rainfed farming see agriculture, rainfed
rainwater harvesting 155, 158
Ramsar sites 71, 73
Regional Agricultural Trade and Productivity 

project 159
Regional Economic Communities 188, 197, 

204
religion 115
reproductive health services 115
reservoirs 

coordinated operation of 54, 223 
evaporation from 51, 52 
sedimentation of 26, 48–49

Rift Valley 31
rivers
	 Abai see Blue Nile
	 Abbay see Blue Nile
	 Albert Nile 28
	 Atbara (Tekezze) 29, 36, 37, 48 

	 sub-basin 38–39, 44
	 Bahr el Ghazal 28, 37 

	 plains 42 
	 sub-basin 38–39 
	 swamps 36, 64

	 Bahr el Jebel river 28, 37 
	 swamps 36, 64

	 Baro 36 
	 construction of dam on 54 
	 swamps 36, 64

	 Baro–Pibor–Sobat sub-basin 38–39
	 Blue Nile (Abay) 28, 29, 36, 37, 47, 62, 

166–67, 212, 226 
	 Falls (Tis Issat) 62 
	 flood risk along 215 
	 longitudinal profile of 166–67 
	 sediment transportation 48 
	 sub-basin 34,38–39

	 Dinder 28, 37
	 ecology of (rivers) 60–61 

Kagera 45, 54, 80 
Main Nile 29, 37, 166–67, 212 
	 longitudinal profile of 116–17 
	 sub-basin 34, 38–39

	 Mara River Basin Project 54
	 Nile 27,29, 55, 37, 40 

	 flow 12 
	 instream evaporation 37 
	 longitudinal profile of 166–67 
	 navigable length 12 
	 navigation of 194–95, 196, 199, 202, 232 
	 sediment load 26 
	 water quality 45–49 
	 see also Nile Basin

	 Nzoia 45
	 Pibor, swamps 64
	 Rahad 28, 37
	 Sobat 28, 36, 37, 47, 212 

	 plains 42 
	 swamps 64 
Tekezze see Atbara
White Nile 28, 29, 36, 37, 80, 212 
	 basin 36, 202 
	 flow 37 
	 longitudinal profile of 166–67 
	 plains 42 
	 sub-basin 38–39 
	 suspended solids 46

	 Yala 45
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roads 190–91 see also transport, road
runoff 30, 31, 38, 48, 226, 233 

coefficient 30, 38
rural economy  

access to clean water 110 
access to sanitation 111 
development of 117, 120, 123, 127 
electrification 170, 243 
migration from 116 
undernourishment in 108 
vulnerability to climate change 210, 220

Rusumo  
falls 173 
hydropower plant 174, 175, 176, 177, 183

Ruvyironza 28
Rwanda 

access to clean water 110, 242 
access to improved sanitation 111, 242 
adult illiteracy 111 
age-group structure 106, 107 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
civil insecurity 81 
crop production 133 
economic profile 109 
electricity 170, 243 
environmental governance 89 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
forest area change 92, 241 
gender inequality 115 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242 
hydropower 168–69, 243 
inland water transport 194, 195, 243 
investment in agriculture 153 
international trade 200 
intra-basin trade 241 
irrigated agriculture 126, 241 
Kigali 116 
labour force participation rate 109, 242 
livestock and poultry production 136 
National Population Policy 100, 118 
population change 105, 113 
population distribution 105, 113 
poverty 108 
power trade 243 
reforestation 236 
roads 190–91, 243 
rural population 105, 240 
water harvesting 155 
water footprint 151 
wetlands 75, 93 
water resources 50, 51, 220, 240

Rwenzori mountains 28, 72, 208, 236

s 
Sahara desert 69, 70
Saharan woodlands and steppe 70
Sahelian acacia savannah 69, 82

saltwater intrusion 50, 82, 85
sanitation 26, 45, 111, 242
savannah 66–70, 81, 91
sea-level rise 82, 209
seaports 194, 201
seasonal variation 32, 33, 35 

in water levels 202
sediment 26 

impact of damming on 49, 173, 176 
impact of logging on 79 
retention 46, 47 
transportation 48, 96 
trapping 48, 49 
yield 48, 49

Serengeti National Park 72
service industry, electricity for 165
Shilluk 64
shrublands 60, 66–70 

change in 84
siltation 48, 49, 78, 173, 176
smallholder 45, 124, 140, 158, 220 

highland subsistence 125 
fisheries 124 
irrigation 122, 124, 128, 150, 156, 161 
lowland subsistence 130 
pricing power of 141, 156 
rainfed subsistence farming 122, 124, 125, 	
	 128, 130, 157, 161

soil 63 
degradation 35, 74–75, 85, 140 
erosion 26, 45, 83, 95, 235, 236 
improvement of 157, 219 
productivity 140, 142–43, 157 
types 143

solar power 166, 177, 178, 179
solid-waste management 76–77
South Sudan see also Sudan

access to clean water 110, 242 
access to improved sanitation 111, 242

	 adult illiteracy 111 
agricultural labour force 109 
agricultural potential 127, 237 
airports 193, 243 
area 240 
child mortality 107, 242 
civil insecurity 52, 81 
displacement of people 52, 81 
economic potential of the Sudd 64, 79 
electricity 170 
environmental governance 89 
environmental resources 241 
food security 138, 241 
forest area change 92, 241 
gross national income 108 
groundwater 44 
human development 108 
hydropower 168–69, 237 
inland water transport 194, 195, 202, 243 
intra-basin trade 241 
irrigated agriculture 126 
Lamu corridor 198 
pastoralism 130 
petroleum production 79 
poverty 108 
power trade 243 
rural development programme 127 
roads 190–91, 243 
rural population 105, 240 

toic 52, 80 
water footprint 151 
water infrastructure 52 
water resources 50, 51, 220, 240

South West Indian Ocean Fisheries 
Commission 131

Southern Africa Development Community 
131

steppe 68, 69, 70
Sudan see also South Sudan, Sudan, The
	 access to clean water 110, 242 

access to improved sanitation 111, 242
	 adult illiteracy 111 

agricultural land use 241 
cereals 135, 241 
child mortality 107, 242 
crop production 133 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
forest area change 92, 241 
international trade 200 
intra-basin trade 241 
irrigated agriculture 126, 241 
labour force participation rate 109, 242 
livestock and poultry production 136 
see also Southern Sudan; The Sudan

Sudanian savannah 67–68
Sudan, The see also Sudan

agro-industrial sector 145 
age-group structure 106 
airports 193, 243 
area 240 
crop production 133 
desertification 83, 94 
economic profile 109 
electricity 170 
environmental governance 89 
environmental resources 241 
gender inequality 115 
gross national income 108, 241 
groundwater use 44 
human development 108, 112, 242 
hydropower 168–69, 243 
inland water transport 194, 195, 243 
irrigated agriculture 51, 128, 129, 237 
Khartoum 29, 37, 46, 102, 116 
population change 105, 113 
population distribution 105 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
trade with Egypt 199 
Wad Medani flood risk 215 
water footprint 151 
water pollution 75 
water resources 50, 51, 220, 240

Sudd 28, 36, 62, 64, 73, 212, 213 
flooding 83 
sediment retention 46, 47, 49 
sub-basin 34, 35, 38–39 
wildlife in 72 
water hyacinth 80

t 
Tana-Beles 168
Tanzania 

access to clean water 110, 242 
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access to improved sanitation 111, 242 
adult illiteracy 111 
age-group structure 106 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 145 
airports 193, 243 
area 240 
cereals 135, 241 
child mortality 107, 242 
crop production 133 
Dar es Salaam 116 
economically active population 107 
economic profile 109 
electricity 170, 243 
environmental governance 89 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
forest area change 92, 241 
gender inequality 115 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242 
hydropower 168–69, 243 
inland water transport 194, 195, 243 
international trade 200 
intra-basin trade 241 
irrigated agriculture 126, 241 
labour force participation rate 109, 242 
livestock and poultry production 136 
Miombo woodlands 66 
organic farming 138 
population change 105, 113 
poverty 108 
power trade 243 
roads 190–91, 243 
rural population 105, 240 
water footprint 151 
water resources 50, 51, 220, 240

Tekezze power station 168 see also Atbara
threatened species 85
Tis Abay power station 168
toic 64, 75, 81, 88, 92
tourism 74, 80, 85
trade 189 

agricultural 117, 120, 146–52, 190, 223, 224 
constraints to 152, 188 
corridors 147–49, 190 
international 190, 197, 200 
intra-basin 188, 200, 204, 235, 241 
mineral 190 
tariffs 146

traffic congestion 116
Trans-African Highway system 197, 199, 201
transport 187–204, 232, 237 

air 193, 196, 199, 201 
bulk cargo 188, 191, 200, 201, 232 
corridors 188, 198, 201 
costs 191, 197 
importance to economic development 189, 	
	 191, 197, 198, 199, 200 
infrastructure 141, 152, 201, 210, 229 
inland water 194–95, 196, 201, 202–03, 		
	 204, 232 
investment in 188, 192, 196, 202, 203, 204 
maritime 194, 199, 201 

rail 192, 196, 201 
road 188, 199, 201, 204 
water 189

u 
Uganda 

access to clean water 110, 242 
access to improved sanitation 111, 242 
adult illiteracy 111 
age-group structure 106 
agricultural labour force 109 
agricultural land use 241 
agro-industrial sector 144, 145, 237 
airports 193, 243 
area 240 
cereals 135, 241 
civil insecurity 81 
child mortality 107, 242 
crop production 133 
economically active population 107 
economic profile 109 
electricity 170 
environmental governance 89 
environmental resources 241 
fertilizer use 156, 241 
fish production 137 
food security 138, 241 
forest area change 92, 241 
gender inequality 115 
gross national income 108, 241 
groundwater 44 
human development 108, 112, 242 
hydropower 168–69, 172, 237 
investment in agriculture 153 
inland water transport 194, 195, 243 
international trade 200 
intra-basin trade 241 
irrigated agriculture 126, 241 
Kampala 116 
labour force participation rate 109, 242 
livestock and poultry production 136 
organic farming 138 
population change 105, 113 
population distribution 105 
power trade 243 
roads 190–91, 243 
rural development programme 119, 123 
rural population 105, 240 
water footprint 151 
water resources 50, 51, 220, 240

undernourishment 108, 138, 139, 237, 241
unemployment 115
urban economy 116 

electrification 170, 243 
provision of food for 117, 124

urbanization 76–77, 105, 117, 120

v 
Victoria Basin forest–savannah mosaic 66
Victoria Nile 28, 212
Victoria–Albert Nile sub-basin 38–39
virtual water 150, 151, 235
Virunga National Park 72, 73, 236

w 
Wadi el Rayan 63
Wadi Natrun 46
wastewater 46
water 237 

availability of 100, 101, 242 
access to improved source 110 
domestic supply 44 
competition for 173, 175 
conflict over 116 
demand for 211, 229 
efficient use of 161 
footprint 150–51 
foreign purchase of 154 
hotspots and hopespots 236 
management 52, 53–54, 101, 156, 161, 182, 	
	 218 
monitoring 53, 96, 234 
pollution of 74–75, 132, 229 
resources 51, 240 
sharing 185 
storage capacity 206, 210, 218, 219, 220, 		
	 224, 233 
use of 50, 51 
withdrawals 51, 240

water hyacinth 46, 58, 59, 78, 80, 203
water quality 26, 45–50, 173, 176, 237 

dissolved oxygen concentrations 46 
electrical conductivity of 47 
impact of agriculture on 50 
impact of agro-processing on 78 
impact of domestic waste disposal on 50, 	
	 237 
impact of industry on 78, 237 
impact of urbanization on 50, 237 
nutrient enrichment 45, 78 
salinity 50, 82 
suspended solids 45, 78 
turbidity 45

Water Resources Planning and Management 
(WRPM) project 53

wetlands 36, 60, 62–63, 74–75, 93
wildlife decline 84, 86
Winam Gulf 78
wind power 166, 178, 179
women 

empowerment of 115, 119 
gender inequality index 115 
impact of climate change on 211 
labour participation rate 109

woodlands 66–70, 94
World Heritage Sites 71


