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1 Introduction  

1.1 Background1 

The Democratic Republic of Congo (Figure 1) is the third largest country in Africa after Sudan 

and Algeria. The country lies on the southwestern fringes of the Nile Basin, and the Nile portion 

constitutes less than 2% of the national land area. It contributes to flow into the equatorial lakes 

region, lying along the border with Uganda. DRC has a vast central basin in a low-lying plateau 

with mountains in the east. In order to distinguish it from the neighboring Republic of Congo to 

the west, the Democratic Republic of Congo is often referred to as DRC. The DRC borders the 

Central African Republic and Sudan to the north, Uganda, Rwanda, and Burundi in the east, 

Zambia and Angola to the south, and the Atlantic Ocean to the west, and it is separated from 

Tanzania and Burundi by Lake Tanganyika in the east. The Democratic Republic of Congo has 

a total area of 2,344,585 km2, of which 2,267,048 km2 is occupied by land, and 77,810 km2 is 

occupied by water. Current estimates of the countryôs population are 71.7 million.  

 

 
Figure 1: Map of DR Congo (source: CIA Factbook). 

 

1.1.1 Socio-economy 

Agriculture occupies an important place in the economy of the DRC. It contributed to 58% of 

GDP in 2002 against 35% in 1985 and less than 10% in the 1970s. But since then, exports of 

cash crops have plummeted. The agricultural sector provides a living for 70% of the population 

since the year 2002 against 63% in 2000.  

 

The largest economic activity still occurs in the informal sector. Renewed activity in the mining 

sector, the source of the most export income, boosted a GDP growth from 2006-2008. The 

governmentôs review of mining contracts that began in 2006, however, combined with a fall in 

world market prices for the DRCôs key mineral exports temporally weakened output in 2009, 

                                                      
1
 Information in this chapter is among other sources based on: FAOSTAT, CIA world fact book, UNDP, phase 1 report. 
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leading to a balance of payment crisis. The recovery of mineral prices, beginning in mid-2009, 

boosted mineral exports, and emergency funds from the IMF boosted foreign reserves. 

 

The country faces several issues: water pollution, deforestation, soil erosion, wildlife poaching, 

and mining of minerals, which cause significant environmental damage. 

1.1.2 Millennium Development Goals, current status
1
 

The Millennium Development Goals (MDG) report, published in 2010, is not only giving an 

update about the current state of the MDGs, but also looks back to 50 years independence. To 

achieve the objectives of the MDGs, the government implemented a strategy for growth and 

poverty reduction. This strategy contains clear guidelines and an action plan to bring it into 

practice. Besides this, each province has developed a provincial poverty reduction strategy 

paper (PRSP).  

 

A quick overview will be given about the current status (2010 data) of the MDGs. 
 

Goal 1: Eradicate Extreme Poverty and Hunger 

DRC makes very slow process with poverty and hunger reduction. The targets set for 2015 are: 

40% of the population that live on less than one dollar per day, and 14% of underweighted 

children under 5 years. Nowadays, poverty has slightly decreased, from 80% in 1990 to 70% in 

2007. However, the average dietary intake decreased from 2190 cal/per/day to 1500 cal/per/day 

in 2005. Numerous people eat one meal a day, and 71% of the population does not get the 

required 2500 cal/per/day.  

 

Goal 2: Achieve universal primary education 

Till 2001 the enrollment rate dropped due to armed conflicts, and increased from 2001 onwards 

to the year 2010. Overall, the enrollment rate increased from 56% in 1990 to 75% in 2010. 

Therefore, the target of 100% in 2015 is slightly unrealistic, but good progress can be seen 

within the last years. In 2007 the literacy rate of boys over 15 is 85%, and for girls over 15 59%. 

Regarding the progress from 1995 onwards, there is still a long way to go to reach 100% 

literacy.  

    

Goal 3: Promote gender equality and empower women 

Some improvement can be seen, although very slowly. In primary and secondary education the 

ratio girls to boys is 0.93 and 0.81. The percentage of females working in the non-agricultural 

sector increased from 11% in 1990 to 34% in 2007. This makes it possible to reach the targeted 

50%. Female seats in parliament, however, are scarce with only 7.7% in 2007. This percentage 

changes slightly over time, but has never been close to the desired 50%. 

 

Goal 4: Reduce child mortality 

The under-five mortality rate has been reduced from 220/1000 to 158/1000 in the period 1995 -

2010. The target for 2015 is set to 60 per 1000 births. The infant mortality rate increased after 

1990, to decrease again after 1995. However, the current level is still above the 1990 level with 

97/1000.  

 

Goal 5: Improve maternal health 

Maternal health deteriorated first towards 2001, towards 1289 mortalities per 100,000 living 

births, just to improve afterwards to 549 mortalities per 100,000 births.  The target is set to 322, 

which is still a long way to go. The percentage of births attended by skilled medical staff 

increased from 68% to 74% during 1995-2007. In 2007, 80% of the woman does not use any 

                                                      
1
 Section based on: rapport national des progress des OMD 2010. 
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contraceptive methods. Accordingly, target 5.B, to achieve universal access to reproductive 

health by 2015, progresses slowly. 

  

Goal 6: Combat HIV/AIDS, malaria and other diseases 

The infection rate of HIV decreased slightly from 5% in 1990 to 4.3% in 2010.The prevalence 

among woman is higher than among man, with a ratio of 1.25 in 2005. This ratio used to be 

1.11 in 1990. The problem is much worse in the East of DRC, where systematic use of sexual 

violence by combatants contributes to the spreading of HIV. Malaria is still endemic within DRC, 

and remains the first major morbidity source. About 150,000-200,000 children under 5 years are 

estimated to die each year from Malaria. The percentage of children that sleeps under a 

mosquito net is rather low, with 3.4% in 2007 and a target of 15% in 2015.  

 

Goal 7: Ensure environmental sustainability 

Within DRC the forest cover was 55% in 1990, and this decreased to 52% in 2000 and even 

further towards 44.6% in 2006.  The pressure on resources is high especially around urban 

areas. Access to an improved drinking water source is low, despite the abundant water 

resources. Only 47% of the population has access to an improved drinking water source in 

2010, which is a 5 percent progress compared to 1995. The targeted 71% in 2015 seems a long 

way ahead. The percentage of people that have access to an improved sanitation system 

peaked in 1995 with 48%, and declined afterwards to 17.6% in 2007.  

 

Goal 8: Develop a global partnership for development 

This goal is especially measurable for the developed countries. The Overseas Development Aid 

(ODA) represented 5.49% of GDP in 1990, 4.48% in 1999 and rose after 2000 towards 40% in 

2005. ODA decreased again to 10.7% in 2009. In July 2010 DRC has benefitted from the 

cancelation of about 90% of its public external debts.  

 

1.1.3 Poverty reduction strategy
1
  

The government of DRC has made a Growth and Poverty Reduction Strategy (GPRS). This is a 

paper which plans and describes on how to develop. In order to monitor the development and 

the achievements made with the GPRS, indicators were defined within the priority sectors: 

education, health, agriculture, rural development, transportation infrastructure, and water and 

sanitation. 

 

In 2009, the economic growth slowed down to 6% compared to previous year. This resulted in a 

real GDP growth of 2.8%, which was slightly above expected. Annual average inflation reached 

46.1%. The account deficit increased significantly to 15.9% of the GDP in 2008, due to 

increased imports and a drop in prices of export commodities. In 2009, the deficit decreased 

slightly to 12.9% of the GDP.   

 

Public expenditures are divided into three strategic pillars: i) promoting good governance and 

peace, ii) promote access to basic social services, and iii) supporting sectors with growth 

potential. These sectors receive 60%, 24% and 16%, respectively, of the primary expenditure 

budget. The first pillar is equally divided among political and administrative governance, security 

governance and economic governance. The second pillar supports the transport, and 

agricultural and fishing sector. The third sector, which is only 16% or 4.6% of the GDP in 2009, 

supports the basic social services, such as education, health, water, electricity, science and 

environment.  

 

                                                      
1
 Section based on DRC PRSP progress report. IMF 2010.  
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The governance focuses on creating a save country and strengthen the judicial system. On 

political level the government tries to decentralize to allow the public to participate and to solve 

problem more on the local level. Economical governance focusses on the implementation of an 

efficient fiscal and customs policy, creating transparency, and public debt management.  

 

Policies supporting economic growth include: i) agriculture and rural development, ii) forest and 

environment, iii) mines and hydrocarbons, iv) energy, v) transportation and infrastructure, vi) 

industry, and vii) trade. The governmentôs aim is to restore food production to meet the national 

demand. They have actively contributed to agricultural and rural development by supplying 

seeds, trainings and other agricultural necessities. The governmentôs policy concerning forest 

and environment is to promote sustainable management, which increases the contribution to 

economic, social and cultural development, currently, and in the future. Mining will be developed 

to increase the contribution from the mining sector to the economic growth. Energy access is 

planned to increase from 6% to 12.5% in 2015 (MDG), and further to 60% in 2025. Objectives 

for the industry sector are: make the sector competitive, create jobs, and integrate the sector in 

regional and international trade.  For the improvement of the basic and social services, the 

targets are the same as for the MDGs.  

 

1.1.4 Legal framework 

The Government of the Democratic Republic of Congo has no unified official water policy in 

place. Efforts to develop a water policy or a water code with support of UN-organizations have 

been less successful. There is no single organization responsible the governance functions of 

water resources management. The functions are shared over various Ministries and the 

Directorate of Water Resources within the Environmental Department of the Ministry of 

Environment, Water and Forest is responsible for the development of water policies. However 

the administrative and managerial capacities of the directorate are limited for its constitutional 

function. The National Action Committee on Water and Sanitation is responsible for coordination 

between the ministries and for balancing competing interests in water uses. The committee 

cannot take the function of water administration that has overall responsibility. The Committee 

could take an advisory role, however the compromises between conflicting interests would 

require an organization that has a clear mandate. 

 

1.1.5 Socio-economic context, legal framework and institutional setting 

This section describes the socio-economic context and institutional setting for small scale 

irrigation development in the Democratic Republic of the Congo. The main parameters and their 

sources are summarized respectively in the table on socio-economic context and institutional 

setting. The highlights are: 

Socio-economic context: 

¶ The rural population (65%) of Congo, DR is among the lowest in the region  

¶ Poverty levels remain high ï even slightly upwards of neighboring countries (71.3% 

below national poverty line) 

¶ On main social services: health expenditures (USD 16/ capita), population with access 

to improved source of drinking water (46%), electric power consumption (91 KWh per 

capita)  and female illiteracy (43%) Congo DR, scores slightly better than other 

countries in the same socio-economic bracket except for drinking water facilities 

¶ Agriculture employment (61%) in Congo DR is lower than other Nile Basin countries  

¶ In economic value Congo, DR is a net importer of agricultural products (import to export 

is 16.97), indicating low productivity of agricultural sector. The total value of agricultural 

exports is low (USD 56 M) 
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¶ With respect to food Congo, DR is a net importer (value of food imports USD 830 M) 

 

Agricultural services 

¶ Agricultural road density is low (22.91 km/1000 sq. km arable land) ï affecting 

agricultural marketing 

¶ Fertilizer use is at a minimum (0.9 kg/ ha) 

¶ The use of mechanical equipment is minimal (3.63 tractors per 1000 sq km of arable 

land) 

 

 

Irrigation and water use 

¶ Irrigated fraction of arable land is nihil (0.14%) only two irrigation schemes for rice and 

sugarcane exist, totaling a 13,500 hectares. In official irrigation with waste water in 

urban centers is however provides health problem 

¶ Total water abstraction is a small percentage of renewable resources (0.05%) 

¶ No data are available on groundwater usage 

¶ Irrigation performance is of less importance than scale of irrigation 

 

Institutions 

¶ The institutional framework for irrigation and water development is weak. Main polices 

for irrigation and water resource development are the Water Code Draft 2010 and the 

water Sector reform Draft 2006. The Water Code Draft 2010 is the guiding document 

for irrigation and water management. It includes the national strategy on water and 

includes principles of IWRM, Polluter/User Pay Principles, as well as defines the 

institutional framework on district level.)  

¶ The institutional mandate for irrigation development is mainly shared between the 

Ministry of Environment, Nature Conservation and Tourism and the Ministry of Energy. 

The National Action Committee for Water and Sanitation under the Ministry of Planning 

provides interdepartmental coordination between the ministries for water sector 

management.    

¶ Water license have to be obtained from the Ministry of Energy, water fees are not 

mentioned specifically. 

¶ All land belongs officially to Congo, DR, in practice however  access to land is granted 

by customary chiefs as life estate or freehold 

¶ On indicators of government effectiveness (1.9) and rule of law (-1.7) Congo, DR scores 

among the lowest of all SSA countries. 
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CONGO, DEMOCRATIC REPUBLIC OF THE - INSTITUTIONAL 

Main guiding policies, acts and ordinances (UNEP, 2011, pp. 21) ¶ The Water Code Draft 2010 is the main guiding document for irrigation and water 
management. It includes the national strategy on water and includes principles of 
IWRM, Polluter/User Pay Principles, as well as defines the institutional framework 
on distrcit level. 

¶ Water Sector Reform Draft 2006 (EMAN)  

¶ Agricultural Code 2, including enhancement of agricultural productivity and 

modernization of production systems (SADC, 2011, pp. 72) 

¶ New constitution 2006, defines decentralization
1
 

¶ PRSP 2006 and CAF (Country Assistance Framework) 

Institutional mandate irrigation development (Meghani, M. et al. 2007; UNEP, 

2011, pp. 22-23 & SADC, 2011, pp. 64 and 65)
2
 

¶ Ministry of Planning 
o National Action Committee Action for Water and Sanitation (CNAEA). 

Provides interdepartmental coordination of the water sector and 
functions as gateway for development partners (UNEP, 2011, pp.23) 

o Platform for Aid Management and Investment (PGAI)  

¶ Ministry of Environment, Nature Conservation and Tourism (MECNT) 
o Dir. of Water Res., incl. development of watershed management plans 

¶ Ministry of Energy 
o National Commission of Energy (including hydropower) 
o Department of Water and Hydrology 

¶ Ministry of Agriculture 

¶ Ministry of Rural Development 
o The national Service of Rural Hydraulics (ServiŎŜ bŀǘƛƻƴŀƭ ŘΩIȅŘǊŀǳƭƛǉǳŜ 

                                                      

1
 Still multiple óindividualô laws and ordinanances are in circulation, originating from the period prior to the water reforms. The Water Code Draft 2010 is however meant as 

overarching institutional framework for these (UNEP, 2011).  Few of these old ordinances are mentioned in Meghani, M. et al. 2007. For instance: Ordinance law No 52/443 of 
December 24, 1952: it describes measures to protect sources , aquifers, streams and rivers, wastage of water and control of right to use water and ownership; Ordinance law 
No 74/569 of  December 3, 1958 is related to irrigation & The Ministerial act No E/SG/O/0133 C2/93 0f 7 Mars 1993 describes conditions for obtaining a ground water and 
surface water permit, as well as conditions for carrying out a drilling in an aquifer and exploiting ground water. 
2
 The institutionaƭ ƳŀƴŘŀǘ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ¦b9t нлмм ǊŜǇƻǊǘ ŀǎ ŦƻƭƭƻǿǎΥ ά¢ƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ ǿŀǘŜǊ ǎŜŎǘƻǊ ƛǎ ŘƛǾƛŘŜŘ ōŜǘǿŜŜƴ ǎŜǾŜƴ ǎŜǾŜǊŀl departments and organizations. 

Overlapping jurisdictions and conflictual mandates have led to a competition. The two key departments at the head of the sector water are the Ministry of Environment,  Conservation and 
¢ƻǳǊƛǎƳ όa9/b¢ύ ŀƴŘ ǘƘŜ aƛƴǎǘǊȅ ƻŦ 9ƴŜǊƎȅ όaƻ9ύέό¦b9tΣ нлммΣ ǇΦннύ ŀƴŘ ά¢ƘŜ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŎŀǇŀŎƛǘȅ ŦƻǊ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ Ƴŀƴŀgement and climate change adaptation is assessed to be very 
ǿŜŀƪ ƛƴ ƎŜƴŜǊŀƭέό{L5!Σ нллуΣ ǇǇΦммύΦ 
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Rural ς SHNR) 

¶ Ministry of Public Works 
o The service of drainage (Office de Voirie et Drainage ς OVD)  

¶ Ministry of Agriculture, Fisheries and Livestok: including small scale irrigation 
schemes 

¶ Ministry of Transport 
o METTELSAT and agencies perform an important role in the collection 

hydrological and meteorological data, but lack human and financial 
capacity. 

Water Permit System ï Drillers (Mghani, M. et al. 2007, pp. 51) ¶ No specific water permit system for drillers mentioned in one of the guiding 
policies of Congo DR. Drilling companies in Congo DR are REGISESO (state) and 
private companies such as MIDRILCO, FOLECO, SFA and ADIR. As long as the 
demand for groundwater supply is low, the existing companies are able to meet 
the demand. However, the low demand of water supply is mainly due to high cost 
of drilling. 

¶ India and China are increasingly involved in the drilling sector (UNEP, 2011) 

Water Permit System ï Users (Mghani, M. et al. 2007, pp. 27) Congo DR has developed comprehensive regulations restricting groundwater 

abstraction without permit. On national level permits have to be obtained from the 

general secretary (Large projects) or at representative (local level) of the Ministry of 

Energy  

Other institutions involved in irrigation development (UNEP, 2011, pp.25) ¶ GTZ (German Development Agency) provides overall guidance to the water 
reforms.  

¶ International institutions: World Bank and African Development Bank, UN 
(particular FAO and UNDP), EU (SIDA, 2011, pp. 11 and SADC, 2011, pp. 69) 

¶ Bilateral involvement in the agricutural sector: USAID, Canada, Belgium, Italy, 
Sweden, Japan, The Netherlands and Switzerland (SADC, 2011, pp. 69).  

¶ Loan facilities: 
o The Banque de Crédit Agricole, PROCREDIT, Trust Merchant Bank are 

institutions porviding loans in between 1,000-8,000 US$ (SADC, pp. 69) 
o Microfinance loans in between 50-400US$ (ADEKOR, ACCCO 

Microcredit, CEDEKOC and Hope DRC) (SADC, pp. 69) 

     Local organizations  ¶ Included in the decentralization policy is creation of provincial councils, local 
governments, local water committees, water user associations and cooperatives 
(UNEP, 2011, pp. 23) 

¶ Farmers often form cooperatives to provide training and assistance in marketing 
and agricultural inputs (seed, equipment). The farmers are organised at all levels 
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of the production chain (SADC, 2011, pp. 68) 

     Private sector (Meghani, M. et al. 2007, pp. 23) ¶ MIDRILCO, ADIR and C.D.I. operate in the groundwater sector with lucrative 
objectives  

¶ NGO/Companies Lovoi sustainable villages (development of organic agriculture 
and irrigation), Wright Rain (Sprinklers) 

Support to small scale irrigation development (vocational sector, land planning) 

(SADC,  2011, pp. 67) 

At the higher education level, 52 institutes and universities, of which 25 are public 

and 27 are private approved establishments, are exclusively devoted to technical 

agricultural education 

Land tenure (USAID, 200X) ¶ The land tenure system in the DRC is governed by Law N° 73/021 of 20 July 1973, 
as amended and supplemented by Law N° 80/008 of 18 July 1980 which makes 
the Congolese State the sole proprietor of all land and mineral resources. In 
practice, access to land is first granted by the customary chiefs who allocate plots 
ŀǎ ƭƛŦŜ ŜǎǘŀǘŜ ƻǊ φŦǊŜŜƘƻƭŘ  ǘƻ ŀǇǇƭƛŎŀƴǘǎΦ ¢ƘŜ ŀǳǘƘƻǊƛǘƛŜǎ ƘŀǾŜ ƛƴƛǘƛŀǘŜŘ 
consultations with all the stakeholders aimed at amending the land tenure system 
in order to make it more equitable and more attractive to private investors. 
(SADC, 2011, pp.73) 

¶ The current system provides little security to landholders and does not foster 
productive and sustainable use of the land (USAID, 200X) 

Government Effectiveness (percentile rank 0-100) (Worldbank, 2009) 1.9 

Rule of Law (-2.5 ï 2.5), in which high values represent effective enforcement of 

law (World Bank, 2009) 

-1.7 
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CONGO, DEMOCRATIC REPUBLIC OF THE - SOCIO-ECONOMIC   

Food exports, FAO (current US$M) (FAO Statistical Yearbook 2010) 10.86 

Food imports, FAO (current US$M) (FAO Statistical Yearbook 2010) 829.82 

Imports/exports  76,43 

Health expenditure per capita (World Bank, current US$, 2009) 16 

Improved water source (% of population with access) (World Bank, 2008) 46 

Improved water source, rural (% of rural population with access)(WB, 2008) 28 

Improved water source, urban (% of urban population with access)(Ibid.) 80 

Poverty (% below national poverty line) (UNSTAT, 2005) 71.3 

Illiteracy rate ςMale (15+) (UNICEF, 2009) 22.6  

Illiteracy rate --Female (15+)(UNICEF, 2009) 43.4  

Primary completion rate, total (% of relevant age group) (UNICEF, 2006) 63.9  

Road density (road km/100 sq. km of land area) (IRF, 2004) 7  

Road to arable land density (road km/1000 sq. km arable land)(Ibid.) 22.91  

Roads, paved (% of total roads)(Ibid.) 1,82  

Electric power consumption (kWh per capita) (World Bank, 2009) 91 

Country area (km2) (FAOSTAT, 2009) 342,000 

Land area (km2) (FAOSTAT, 2009) 341,500 

Population, Projected/Estimated (FAOSTAT, 2010) 67,827,000 

Urban population (% of total population) (FAOSTAT, 2010) 35 

Rural population (% of total population)(100-Urban Popuation) 65 

Population density (pp/km2) (World Bank, 2010) 29 

AGRICULTURAL 

Agricultural exports (US$M) (FAOSTAT, 2008) 56.55 

Agricultural Import (Current US$M) (FAOSTAT, 2008) 959.33 

Import/export 16,97 

Value added in agriculture, growth (%) (World Bank, 2009) 3 

Value added, agriculture (% of GDP) (Ibid.) 42.91  

Employment agriculture (% of population) (USAID) 61 

Agricultual machinery (tractors /100 square km arable) (World bank, 

2003) 

3.63  

Agriculture value added per worker (Constant 2000 US$) (WB, 2009) 168  

Fertilizer consumption (kg per hectare of arable land) (WB, 2008) 0.9  

Cereal cropland (% of land area) (of which irrigated, %) (WB, 2009) 1  

Agricultural area (ha) (FAO Resource Stat, 2009) 22,450,000 

Arable land (ha) (FAO Resource Stat, 2009) 6,700,000 

 

 

IRRIGATED AGRICULTURE 

Irrigated land (% of crop land) (Aquastat, 1997) 0.14  

Irrigated land entire country (ha)  (AQUASTAT, 1995) 10,500  

Actually irrigated (ha) (SADC, 2011)
1
 13,500  

Irrigation potential (entire country) (AQUASTAT, 2007) 7,000,000  

Irrigated Land nile basin (potential)  n.a. 

Irrigation schemes in Nile Basin n.a. 

Small schemes  (national level)  n.a. 

Medium schemes (national level)  n.a. 

Large schemes (national level)  n.a. 

Potential schemes (Nile Basin) n.a. 

Water Sources  Rivers, Lakes 

Water Sources ï Names n.a. 

Irrigated area per household (ha) (national level) n.a. 

SUSTAINABLE WATER ABSTRACTION RATES (AQUASTAT, 2000) 

Renewable resources (km3/year) 1,283 

Overlap 420 

Surface water 1,282 

ground water 421 

Dependency ratio 29.85 

ACTUAL WATER ABSTRACTION RATES 

Groundwater (km3/year) n.a. 

Surface (km3/year) n.a. 

Total  water withdrawal (km3/year)  (AQUASTAT, 2000) 0.622 

% of renewable water resources (AQUASTAT, 2002) 0.05 
Water abstraction points

2
 (UNDP, 2010) 

 Deep Motorized boreholes  n.a. 

Motorized boreholes 707 

Manual boreholes 1000 

Protected shallow wells 13,056 

Windmill boreholes n.a. 

Springs n.a. 

Canalized water systems 7126 

                                                      
1
 Only 13,500 ha of sugar cane and rice are irrigated (SADC, 201, pp. 66) 

2
 Indicates number of abstraction points needed to be installed in 2020 to arrive at 60% water 

access for the population (UNDP, 2010) 
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IRRIGATION PERFORMANCE  

Overall Irrigation performance Large Scale Irrigation (0-5)  n.a 

Result Oriented Performance  n.a. 

Sustainability Oriented Performance n.a. 

Process Oriented Performance n.a. 

Detailed Irrigation Performance Parameters 

Water Productivity (Performance 0-5) (Rank within Nile 

Basin 1-8)  

 n.a. 

Agricultural water Productivity n.a. 

Crop consumptive use n.a. 

Beneficial Water Use  n.a. 

Adequacy n.a. 

Uniformity  n.a. 

Reliability n.a. 

Sustainability n.a. 

AGROPHYSICAL   

Irrigated crops
8
 (ha) (USAID) Generally (irrigated and 

non-irrigateed) crops 

found  are maize and 

manioc (cassava) 

Cereal yield rainfed (kg/ha) (Nett yield)  n.a. 

Biomass production (satellites) (kg/ha) (Nett yield) n.a. 

Cereal yield irrigated (kg/ha) (Nett yield)   n.a. 

Yield Increment  n.a. 

Net Increment  n.a. 

 

 

  

                                                      

8
The crop distribution per region is as follows: ñWheat, beans, potatoes and cash 

crops of coffee, tea, and quinine are grown in eastern regions (now Ituri and North 
Kivu provinces).Rice and groundnuts are grown in Maniema Province. Shifting 
cultivation is practiced in northern provinces (formerly Equateur Province), and, in 
addition to maize and manioc, subsistence farmers grow groundnuts and squash. 
In the north-central forest-savannah region (formerly Province Orientale, now 
Tshopo, Bas-Uele, and Haut-Uele) farmers grow rice, bananas, and groundnuts. 
Prior to the war, the province also had commercial coffee, cocoa, and rubber farms. 
The southwestern provinces (Kinshasa, Kongo Central, and Kwango), which serve 
Kinshasa markets, produce fruits, vegetables, and beef (WCS 2003).ò (USAID) 
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1.1.5.1 Water treaty agreements 

The Constitution provides that the state owns all of the natural resources, including water. The 

government has been working on a comprehensive water law for several years. The DRC does 

not have a formal water law. Various draft water laws have included objectives to conserve 

common resources, reconcile different uses, prevent pollution and harmful effects from floods, 

treat water as an economic resource, and prevent over-exploitation. The 2002 Mining Code 

(Law No. 007/2202 of 11 July) gives holders of mineral exploitation permits, the right to use 

subsurface water resources within the extent of land or perimeter granted. Under customary 

law, land rights include use-rights to surface and groundwater. 

 

Overall, the DRCôs Water Supply and Sanitation (WSS) sector is dominated by a maze of 

overlapping institutional jurisdictions. Although key government agencies are working with 

technical assistance from outside donors to develop a national water code and re-organize their 

duties around the code, many greater barriers to technical, managerial, and financial adequacy 

must first be assessed and improved after institutional reforms. Among this broad need for 

institution building, the DRCôs infrastructure is degraded or under-utilized, funding is inadequate, 

and water service providers are weak in terms of human resources and the ability to manage, 

monitor, and evaluate system developments and operations. 

 

The responsibility for water resources and water management in the DRC is fragmented among 

at least seven different ministries, coordinated by the National Action Committee on Water and 

Sanitation (Comit® National dôAction de lôEau et de lôAssainissement (CNAEA)). The primary 

ministries exercising authority over water resources are the Ministry of Energy, Ministry of 

Agriculture, Ministry of Rural Development, and Ministry of the Environment, Nature 

Conservation, and Tourism. 

 

The DRC, Cameroon, Republic of the Congo, and Central African Republic ratified an accord in 

2003 to establish the International Commission of the Congo-Oubangui-Sangha Basin (CICOS). 

The Commission is the first step in an effort to coordinate use and protection of the shared 

water basin resources and strengthen cooperation in the areas of shipping and water pollution 

control. Besides, DRC joined the Nile Basin Initiative for the part of DRC located within the Nile 

basin.  

 

1.1.5.2 Land ownership rights 

Under formal law, the state owns all the land in the DRC; people and entities desiring use-rights 

to land can apply for concessions in perpetuity or standard concessions. Concessions in 

perpetuity (concessions perpétuelles) are available only to Congolese nationals, and are 

transferable and inheritable by Congolese nationals. The state can terminate concessions in 

perpetuity through expropriation. The state can grant standard concessions (concessions 

ordinaires) to any natural person or legal entity, whether of Congolese or foreign nationality. 

Standard concessions are granted for specific time periods, usually up to 25 years with the 

possibility of renewal. Renewal is usually guaranteed as long as the land is developed and used 

in accordance with the terms of the concession (Musafiri 2008). 

 

Although the formal law applies to all land in the DRC, as a practical matter, application of the 

DRCôs formal law relating to concessions tends to be restricted to urban areas and large 

holdings of productive land in rural areas. In most rural areas, customary law governs. Under 

customary law, groups and clans hold land collectively, and traditional leaders allocate use-
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rights to parcels. Rural land used for agricultural and residential purposes has become highly 

individualized in some areas over the years. Community members have the authority to loan, 

lease for cash, or sharecrop their individualized plots of communal land, but in most areas they 

cannot sell or permanently alienate the communal land to people outside the community. As 

areas have become commercialized, the prohibition against the sale of land to outsiders has 

relaxed (GODRC Constitution 2005; Musafiri 2008; Leisz 1998; Vlassenroot and Huggins 2005). 

 

In the colonial period, the DRC followed a Torrens system, in which land held by Europeans 

was surveyed, titled, and titles were registered in centrally maintained land books. At the 

independence in 1960, all holders of registered land were required to re-register their land, and 

prove that the land was put to appropriate and productive use. The percentage of land that was 

originally registered or re-registered is unknown, as is the extent of concessions granted by the 

government under the 1973 General Property Law. Concessions can be granted in the name of 

an individual or group of individuals. The frequency of married couples registering concessions 

in the names of both spouses is unknown (Leisz 1998; Coutsoukis 1993). 

 

Most Congolese obtain land-rights through inheritance, customary land-allocations from chiefs, 

or concessions from government officials. Concessions are most common in urban and semi-

urban areas and agricultural areas with large commercial landholdings. Customary tenure 

systems dominate in rural areas and in informal settlements in urban and semi-urban areas. In 

some areas, particularly areas affected by conflict and those where natural resources are 

extracted, the state government has posted local representatives who impose taxes on locals 

and business interests. Traditional authorities in many areas have retained their authority by 

forming alliances with local government officials; both chiefs and government administrators 

allocate land, often in exchange for political loyalty and without reference to requirements of the 

formal law. Particularly in regions where there are inadequate numbers of government officials, 

chiefs may serve as local representatives, blurring the distinction between formal and 

customary authority. In some areas, chiefs granting land-rights are issuing a type of concession 

document, but there are no established forms and no procedures for recording the documents 

(Leisz 1998; Coutsoukis 1993; Vlassenroot and Romkema 2007; Vlassenroot and Huggins 

2005). 

 

Since independence, successive governments have both granted and denied foreigners the 

right to be treated as nationals for purposes of obtaining land-rights. Most recently, in an effort 

to address tensions over land claims asserted by immigrants from Rwanda who have ties to the 

land in the eastern provinces, the government defined Congolese nationals as those 

descending from a tribe that can trace its roots to the DRC to a time period before 1885. With 

support of the chiefs, government administrators in some areas (especially the eastern 

provinces) evicted occupants of communal land and plantations and sold the land to a growing 

class of rural elite, including large numbers of immigrants from Rwanda. The formal law does 

not recognize private land-ownership (only perpetual or standard concessions), and the legal 

status of the rights obtained through these land transfers is ambiguous (Vlassenroot and 

Huggins 2005; Reynolds and Flores 2008; Leisz 1998). 

 

Chiefs continue to grant rights to forest land for hunting and gathering in many areas, and 

community members may obtain rights to forest through clearing the land for agriculture. By 

some reports, in some areas where communities are structured on a principle of reciprocity and 

the exchange of social capital as opposed to ethnicity or lineage, newcomers may be able to 

integrate into communities and obtain individualized land-allocations available to community 

members; those who do not integrate into a community can often rent land from community 
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members for cash. However, in other areas chiefs and other traditional authorities may preserve 

homogeneity in their control over land and deny people access to land based on their ethnicity, 

lineage, or gender (Leisz 1998; Musafiri 2008; Vlassenroot and Huggins 2005; WCS 2003). 
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2 Countrywide irrigation potential  

2.1 Terrain and soil 

2.1.1 Relief, climate, and hydrography 

Eastern DR Congo is an area characterized by rolling hills, and plans along the rivers and the 

valley from Lake Kivu until Lake Albert. The climate in the DRC is hot and humid in the 

equatorial river basin, and cooler and drier in the southern highlands. North of the Equator we 

have a wet season (April-October) and a dry season (December-February). South of the 

Equator we also have a wet season (November-March), and a dry season (April-October). 

 

According to Iessime (2007), the country is divided into three agro-climatic zones: equatorial, 

tropical wet, and mountain climate. A summary of these agro-climatic zones is represented in 

Table 1.  

 

Table 1: Agro-climatic zones in DRC (Iessime, 2007). 

 
 

2.1.2 Terrain suitability 

The terrain slope is a key characteristic for assessing the irrigation potential. Steeper slopes 

evidently are less suitable for irrigation. Different types of irrigation also have different 

associated slope suitability. Three different irrigation types are included in the suitability 

analysis: border/furrow, sprinkler irrigation, drip irrigation, and hill-side irrigation (see main 

report). The base of this analysis is the digital elevation model of the 90-meters SRTM. This 

DEM was used to derive slopes and to undertake the suitability analysis. 
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Figure 2: Digital Elevation Model of Eastern DRC. 

 

In the previous figure the DEM for Eastern DRC is shown. The region is characterized by quite 

some mountains throughout the country with lowland areas along the big lakes. Associated 

slopes can be seen as well. Based on these slope classes for each of the three irrigation types, 

suitability for irrigation has been determined. It is clear that suitability for surface irrigation is 

somewhat restricted to the lower areas along the big lakes. 
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Figure 3: Terrain slope as percentage (top), surface irrigation (middle), and drip irrigation 

(bottom). 
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2.1.3 Soil suitability 

 

Based on local soil maps as combined in the Harmonized World Soil Database (HWSD) soil 

suitability for irrigation has been assessed based on the FAO methodology (for details see main 

report). The following characteristics are included in the soil suitability assessment: (i) organic 

carbon, (ii) soil water holding capacity, (iii) drainage capacity, (iv) soil texture, (v) pH, and (vi) 

soil salinity. Given the quite different characteristics for rice crops, two suitability maps were 

created. 

 

It is clear that soils in Eastern DRC are by enlarge reasonable suitable to develop irrigation 

based on soil characteristics. Salinity problems are very rear in the country according to the soil 

map. 
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Figure 4: Soil suitability for arable crops (top) and rice/paddy (bottom) 



 

 

31 

 

  

Figure 5: Salinity, top-soil (left) and sub-soil (right) 

 

 

2.2 Water 

2.2.1 Irrigation water requirements 

The amount of water needed during a growing season depends on the crop, yield goal, soil, 

temperature, solar radiation, and other bio-physical factors. The amount of water required for 

irrigation is also a function of rainfall and irrigation efficiencies. During Phase 1 of this study the 

irrigation water requirements are based on an innovative method using satellite information (see 

main report for details). The following maps provide for each month the reference 

evapotranspiration (= evaporative demand of the atmosphere), the actual evapotranspiration 

under current conditions and the final irrigation water requirements. 
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Figure 6: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 7: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 8: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 9: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 10: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 11: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 12: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 13: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 14: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 15: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 16: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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Figure 17: Reference evapotranspiration (top), actual evapotranspiration (middle), and 

irrigation water requirement (bottom). 
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2.2.2 Water availability for irrigation 

2.2.2.1 NELmod 

Water for irrigation can originate from three main sources: surface water, groundwater, and 

reservoirs. Based on the water availability (NELmod results), and irrigation demands 

(ETLook/SEBAL results) coverage of irrigation water requirements has been made (for details 

see main report). As explained in detail in the main report this water availability reflects only the 

need for irrigation, e.g. if rainfall occurs the irrigation water requirement is lower. Also the 

assumption that reservoir water can be used is based on the long-term annual flow rather than 

on restrictions for construction of a reservoir.    

 

Results indicate that water availability for irrigation in the region is very high. Main sources are 

the potential reservoirs and water from existing streams. 
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Figure 18. Water availability for irrigation. Total coverage (top), coverage from surface 

water (second), coverage from ground water (third), and from potential reservoirs 

(bottom). 
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Figure 19: Annual groundwater storage trends for Eastern DRC, based on GRACE 

satellite observations (Source: UoC, 2011). 

 

2.2.2.2 Groundwater rends 

Large scale groundwater trends can also be observed from the GRACE satellite. This twin-

satellite detects on a monthly base groundwater fluctuations over rather large areas (for details 

see main report). Long term groundwater trends based on GRACE can be seen in Figure 19. It 

is clear that the overall trend is a small reduction in groundwater levels over the last 10 years. 

Groundwater recharge based on NELmod is presented in Figure 20. Overall groundwater 

recharge is quite high except for the forest areas around Kikura as most water evaporates. 
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Figure 20: Annual groundwater recharge based on NELmod. 
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2.2.3 Access to a potential water source 

A crucial component in assessing the potential for irrigation is the distance from the potential 

irrigation scheme to natural course of a river, stream or lake or to an existing reservoir. Based 

on various distance classes and elevation this suitability in terms access to a potential water 

source is defined (for details see main report). Access to a potential water source is quite high 

in the region. 
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Figure 21: Average distance to a natural stream, lake or reservoir (top), elevation above 

natural stream, lake or reservoir (middle), and access to water suitability score (bottom).  
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2.3 Land use 

2.3.1 Current land use 

Actual land cover based on AfriCover is shown in Figure 22. Distribution of irrigated and rainfed 

crops are shown in Figure 23. Specific maps for 26 crops are included in the database attached 

to the report. 

 

 
Figure 22: Land use in Eastern DRC, based on AfriCover 
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Figure 23. Irrigated (top) and rainfed cropping intensities
1
 (bottom) as percentage of cells 

of about 10 x 10 km (Source: Mirca2000). 

 

                                                      
1
 Percentages can be above 100% as multiple cropping season might exist in one year. 
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2.3.2 Current land productivity (NDVI) 

Current land productivity is assessed based on satellite information and and is a good proxy of 

all integrated features like soils, slopes, management, vegetation etc. Current land productivity 

in the region is high and monthly variation is limited.  
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