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1. Introduction
This work comes in the framework of  the monitoring and evaluation project for the water sector in 
North African countries (MEWINA). This project aims at sustaining the capacity of  the countries in 
the region in terms of  monitoring and evaluation of  the water sector, through the set up of  a strong 
and accurate monitoring mechanism, enabling the North African countries to draw up an annual report 
based on the periodic and accurate observation of  the state of  the water, using accurate indicators and 
agreed upon systematic methods and coherent data. This project is implemented under the auspices of 
the African Ministers’ Council On Water (AMCOW), it is conducted in collaboration with the Centre of 
Environment and Development for the Arab Region and Europe (CEDARE). The project’s activities 
include three main components: (i) the monitoring and evaluation system; (ii) the standardization of 
the monitoring and evaluation at the local and regional level in North Africa and the coordination at 
the continental level; (iii) and the preparation of  a program and an action plan for the monitoring and 
evaluation of  the water sector in North Africa.

It is about the report of  the Operational Framework of  the National Monitoring and Evaluation System 
for the State of  the Water in Mauritania. This report is divided as follows: (i) Country presentation;  (ii) 
The main indicators adopted by the working group, iii) Operational framework of  the main indicators; 
(iv) Conclusions and recommendations.

2. Country Presentation

Mauritania is located in the North West of  Africa, between the 15th and the 27th North parallel line, it is 
bordered by the Atlantic Ocean to the West, and extends over a coastline of  720 km. Desert and sparsely 
populated (2.9 million in 2006), the country covers an area of  1 085 000Km2. The farmlands are less 
than 1% of  the national territory and the cultivated areas are much variable according to the rainfall. The 
major part of  the country has a recorded rainfall of  less than 200 mm/year.  The water withdrawals are 
distributed as follows: 88% for agriculture and cattle breeding, 9% for domestic use and 3% for industry. 
Recurrent drought episodes contributed to a massive rural exodus towards the urban centres and an 
increase of  the number of  rural communities. This shift caused a heavy pressure on the existing drinking 
water and sanitation infrastructures. As per the data shown in the Human Development global report 
2007 of  the UNDP, the human development index of  Mauritania is 0.550 corresponding to the 137th 

place over the 173 countries ranked in the report.

2.1. National Objectives

In order to stand up to the issues linked to the lack of  water availability, the Government has set a 
main objective to improve the access to drinking water and sanitation in terms of  quantity, quality and 
affordable prices for everyone in a sustainable manner.

On the other hand, as Mauritania adopted thewater MDG which entails reducing to half  the population 
without access to improved water supply and improved sanitation by 2015, the assessment of  the current 
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situation of  Water Supply and Sanitation Coverage became morerelevant. 

As to the access to improved Water Supply; more than half  of  the population had no access to drinking 
water in 2009; and there was a 33% population increase between 2009 and 2015. This means that currently, 
1.2 million persons have no access to improved Water Supply which is about 30% of  the population. 

Concerning sanitation, achieving the MDG target relates to a coverage rate of  63% in 2015, versus 
around 20% in 2004. Therefore, there should be efforts towards providing access to sanitation to around 
1,5 million people between 2005 and 2015 (in rural areas and in urban areas), which means an annual pace 
of  around 150 000 persons or rather 25 685 households.

Achieving the overall objective will be sought through the following specific objectives: (i) improve the 
access to drinking water; (ii) identify alternative water resources; (iii) develop surface water; (iv) improve 
the sanitation conditions; (v) promote the public-private partnership in the field of  water; and (vi) build 
the capacity of  the various stakeholders of  the sector.

In terms of  access to water, the efforts will be directed towards: (i) improving the production and 
distribution; (ii) strengthening the quality and service standard at the suburbs and the poor areas 
through direct access to the public network of  drinking water (private connections); (iii) promoting local 
manufacturing of  pipes intended for drinking water and sanitation; (iv) improving the absorption capacity 
through mastering of  drilling techniques and the purchase of  equipment materials; (v) purchasing solar 
drainage equipments instead of  environment unfriendly equipments which operational cost  is high; and 
(vi) developing water service in semi-urban and rural areas.

In this respect, and in order to achieve the national and international objectives the country is aiming for 
developing the following projects: (i) the construction of  200 AEP in the different wilayas of  the country; 
(ii) the supply of  drinking water of  Aftout Echarghi; (iii) the implementation of  the programme for the 
creation of  open air water retention basins; and (iv) the access to drinking water of  the communities 
through which the main pipe of  the Aftout Sahli project is passing.

As to the water resources knowledge, the envisaged activities are: (i) promoting water resources integrated 
management (GIRE); (ii) encouraging transfers of  water resources from excess zones to deficit zones 
through adductions; (iii) realizing new hydro-geological surveys in different zones over the country; (iv) 
implementing the water resources mapping for each wilaya at appropriate scales; and (v) marking of  the 
protection perimeters and strategic safeguard perimeters in large cities and secondary cities.

Concerning the surface water development, emphasis will be made to: (i) implementing structural works 
to mobilize surface water (dams, retention basins, ...); (ii) intensify the investment in the field of  surface 
water mobilization to meet the demand of  the different water users; (iii) train human resources on 
mastering and treatment of  surface water; and (iv) design a database and GIS for surface water resources.

At the rural and semi-urban level, the establishment of  the National office of  water services in rural areas 
(ONSER) will allow for a better water supply, optimization of  resources and will stop the multiplicity of 
players, which will have a good implication on the population.

In terms of  improvement of  sanitation conditions, the creation of  the National office for sanitation 
(ONAS) will allow for: (i) the realization of  an important sanitation project of  the city of  Nouakchott; 
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and (ii) the realization of  sanitation networks of  the cities of  Rosso and Nouadhibou.

As to the promotion of  the public-private partnership, the main actions to be taken pertain to: (i) the 
sustainability of  the accomplished investments; and (ii) the optimal management of  water infrastructures.

Finally, all of  these strategies and actions will be supported by an axis of  capacity building for the 
key players that will go through: (i) The development of  human, material and financial resources, (ii) 
strengthening the decentralized departments with qualified personnel; and (iii) the development of  the 
consultancy role provided by the regional departments to the districts for the execution of  projects.

2.2. Continental Objectives

The African Ministerial Council of  Water (AMCOW) has been established in 2002 with the main 
objective of  promoting cooperation, security, socialand economic  development and poverty eradication 
in Member States by managing the water ressources in the continent and providing water supply services.

The Heads of  States and of  the Government of  the African Union agreed on the obligations to be 
observed in order to accelerate the accomplishment of  the objectives concerning water and sanitation 
in Africa and mandated the AMCOW àto develop and monitor an implemenetation strategy of  such 
obligations.

Moreover, concerning the Development Millenium Goals, it is acknowledged that the AMCOW objectives, 
and particularly halving by 2015 the number of  persons having access to drinking water and sanitation, 
are far from being achieved for the majority of  the African countries.

2.3. Global Objectives

Mauritania has made progress in the Millennium Development Goals of  water for development, which 
stated that by the year 2015, the proportion of  private water supply and public sanitation should be 
halved the percentage of  the 1990 base year.

Sustainable Development Goals are the most important goals of  globalr display 2015, the component of 
the water is summarized as follows:

Objective 6. Ensure the availability and sustainable water management and sanitation for all

6.1 by 2030, universal and equitable access to safe and affordable water for all

6.2 by 2030, achieve access to sanitation and adequate and equitable health for all, and end open defecation, 
paying particular attention to the needs of  women and girls and those in vulnerable situations

6.3 by 2030, improve water quality by reducing pollution, eliminating the dumping and minimizing the 
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release of  chemicals and hazardous materials, to halve the proportion of  untreated sewage, and increase 
recycling and safe reuse of  x% globally

6.4 by 2030, significantly increasing water use in all sectors and ensure withdrawals and sustainable fresh 
water reserves to address water scarcity and reduce substantially the number of  people suffering from 
water shortage

6.5 in 2030 to implement integrated water resources management at all levels, including through cross-
border cooperation as appropriate

6.6 in 2020 to protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers, 
aquifers and lakes

6.a 2030, expand cooperation and capacity building international support for developing countries in 
water and sanitation activities and programs, including water harvesting, desalination, the effectiveness of 
water, wastewater treatment, recycling and reuse technologies

6.b support and strengthen the participation of  local communities to improve water management and 
sanitation.
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Table 1. Details of the various objectives of AMCOW
Title Information

1. Population 
trends for the 
past 4 years, 
and GDP

2. The foundations 
of the current 
Water Policy /  
The potential 
targets and 
reforms

3. Knowledge of 
international 
and African 
targets in the 
area of water 
and sanitation

4. Trends of the 
last 3 updates 
in policies and 
national water 
reform

5. Comments on 
the water sector 
at the national 
level in terms 
of strengths, 
weaknesses 
opportunities, 
threats, 
and major 
difficulties
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Performance 
Category  Information

1.1. Water and 
Energy

Target: 
Increase the use 
of hydro-energy 
by 10% between 
2000 and 2015.

1.2. Water and 
Agriculture

Target: 
- Increase water 
productivity 
Rain fed 
agriculture & 
Irrigation by 
30% from 2000 
to 2015.

and
- Increase the 
size of irrigated 
areas by 50% 
from 2000 to 
2015.

1.3. Water for 
multiple Uses 

Target: 
Increase the 
Water Demand 
Satisfaction 
Index (WDSI) by 
10% from 2000 
to 2015.

2.1. Transboundary 
basins and 
water resources 
management

Target: 
Develop a national 
Water Efficiency 
Plan by 2015.

2.2.  Rainwater

Target: 
Increase the share 
of rainwater use 
in total municipal 
water consumption 
up to 10% by 2015. 
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3.1. Urban Water Supply

3.2. Urban Sanitation

3.3. Rural Water Supply 

3.4. Rural Sanitation and 
Hygiene

Target: 
Reduce by 50% from 1990 
to 2015, the proportion 
of the population without 
improved drinking water 
source, and the proportion 
without improved 
sanitation facility (Urban/
Rural /Total).

4.1.  Adaptation to 
Climate Change

Target: 
Develop and 
implement, at least 
1 Climate Change 
Adaptation Strategy 
by 2015.

4.2. Water-related 
Hazards

Target: 
Establish at 
least 1 Early 
warning System 
for disaster 
prevention at 
national level by 
2015.

5.1. Institutional 
arrangements.

5.2. Ethics, 
transparency, 
empowerment.

5.3. Public and 
private roles

5.4. Right to water

5.5. Regulatory 
approaches
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Target: 
Institute/
update, by 2015, 
water sector 
policy reforms 
that reflect good 
governance 
principles of: 
(i) Partnership 
commitment; 
(ii) ethics 
-transparency, 
equity and 
fairness; (iii) 
responsibility 
and 
accountability; 
(iv) 
inclusiveness, 
participation, 
predictability 
and 
responsiveness; 
and (v) 
coherence.

Target: 
Establish at 
least 1 Early 
warning System 
for disaster 
prevention at 
national level by 
2015.

6.1. Financing 
Local 
Authorities

Target: 
-Allocate 
immediately at 
least 0.5 % of GDP 
to sanitation & 
hygiene. 

et

-Allocate 
immediately 
5% of national 
budget for water & 
sanitation.
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6.2. Pricing 
Strategies

6.3. Pro-poor 
financing 
Strategies

Target: 
Set by 2015, 
water tariff 
system that 
addresses cross-
subsidy and the 
need of poor.

7.1. Education 
and capacity 
development

Target: 
To be identified.

7.2. Information

Target: 
Enhance by 
2016, the 
national water 
and sanitation 
Monitoring, 
Evaluation and 
Reporting (M&E, 
&R) Systems in 
a way to be in 
line with the pan 
African M&E.

7.3. Water and 
Technologies

Target: 
To be identified.

7.4. Professional 
Networks/ 
Associations

Target: 
To be identified.



13

D
efinitions of the indicators

Mauritania State of the Water Reporting, Monitoring and Evaluation Operational Framework and Guidelines

M
EW

IN
A

3. State of  the Water Indicators

Monitoring and evaluation of  the water and sanitation sector requires a definition of  the relevant 
indicators that quantify and simplify the phenomena and help understand the complex facts. 

These indicators will help present a monitoring and evaluation of  the efforts exerted for each country 
individually and for the whole region at the regional level.

At the national level, MEWINA coordination, having considered the indicators shown in the state of  the 
water report, found that the major part of  these indicators are relevant and added to the set some country 
specific indicators. The new list of  indicators adopted includes some hundred indicators divided into the 
following 15 themes:

1. Water & Availability: This theme is monitored through 36 indicators distributed over three sub-
themes, namely blue water, green water and non-conventional water. The leading establishments to 
monitor and evaluate this theme are: the National centre of  water resources (CNRE), Hydraulics 
Department (DH), Agriculture Department (DA), Politics, Cooperation, Monitoring and Evaluation 
Department at the Ministry of  Rural Development (DPCSE)

2. Water & Uses: Monitored through 12 indicators, the leading establishments to monitor this theme 
are: the National Office of  Rural Water Utilities (ONSER), the Water National Company (SNDE), 
DPCSE and DA/MDR.

3. Water & Change of  Land Uses: Characterised by 9 indicators that may be monitored but e DPCSE 
and DA/MDR.

4. Water & Services: Consisting of  13 indicators mainly monitored by the DA and the Planning 
Department for Monitoring and Cooperation at the Ministry of  Hydraulics (DPSC)

5. 5- Water & Energy: Consisting of  2 indicators monitored by the Ministry of  Petroleum and Energy 
and Mining (MPEM)

6. Water & Population: with 13 indicators, monitored by the National Office of  Statistics (ONS) with 
the main leaders monitoring the first two themes.

7. Water & Health: The indicators under this theme shall be mainly monitored by the health departments 
of  the country.

8. Water & Quality: with 5 indicators, this theme is mainly monitored by the Department of  Hygiene 
and Public Health (DHSP)

9. Water and Extreme Climate Events: with 5 indicators, monitored by the Department of  Agriculture 
(DA) and the National Meteorological Office (ONM)

10. Water & Ecosystem: with 14 indicators, the departments of  the Ministry of  Environment, namely 
the Department of  Environmental Control (DCE), the Department of  Environmental Information 
Planning (DPCIE), the Department of  the Environment Protection (DPE)
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11. Water & the Economy: with 9 indicators, mainly monitored by the DPCS

12. Water & Finance: 

13. Water & Trade: with 3 indicators, this theme is monitored by the ONS

14. Water & Governance: 

15. Water & Politics: with 8 indicators, by the DPCS.
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4. Definitions of  the indicators

This chapter includes the definitions of  the different indicators used in the State of  the Water report.

The list of  indicators adopted includes some indicators divided into the 15 following categories:

4.1. Water & Availability

i. Annual Spatially Averaged  Precipitation Depth: Average precipitation over space  in depth 

ii. Annual Precipitation Volume: Average Precipitation over space in volume, it is the product of  the 
Annual Average Precipitation Depth and the Effective Rainfall area. 

I. Blue Water

The term “Blue Water” referrers to all Surface and groundwater resulting from natural hydrological 
processes, and are voluntarily abstracted by different water use sectors, the term also applies to stored 
masses of  water directly consumed by ecological systems. 

a) Internal Renewable Surface Water (IRSW) : The amount of  precipitation that is neither beneficially 
abstracted by the green cover, nor infiltrated in the ground, but flows overland and routed through 
channels or joins bigger water bodies. 

b) Internal Renewable Groundwater (IRG): Groundwater Recharge is the total volume of  water entering 
underground sources of  water (typically aquifers) within a country’s borders from endogenous 
(internal) precipitation and surface water flow (FAO) 

c) Total Internal Renewable Blue Water Resources (TIRBWR)=(IRSW+IRG): Long-term average annual 
flow of  rivers and recharge of  aquifers generated from endogenous precipitation. Double counting 
of  surface water and groundwater resources is avoided by deducting the overlap from the sum of  the 
surface water and groundwater resources. (FAO)

d) External Surface Water Inflow (ESWI): That part of  the country’s annual renewable surface water 
resources that are not generated in the country. It includes surface inflows from upstream countries, 
and part of  the water of  border lakes and/or rivers without human influence), it also takes into 
account the quantity of  flow protected by formal agreements or treaties, and therefore, it may vary 
with time. (Modified from FAO) 

e) External Surface Water Outflow (ESWO): Long-term average annual quantity of  Surface water leaving 
the country’s boundaries to another country. 

f) External  Groundwater Inflow (EGI): l Quantity of  groundwater annually entering the country 
naturally, 

g) External Groundwater outflow (EGO): Annual quantity of  groundwater leaving the country (FAO) 

h) Total External Renewable Blue Water Resources (TERBWR)=(ESWI+EGI): the portion of  the 
country’s renewable water resources which is not generated within the country (FAO). 
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i) Total Renewable Blue Surface Water (TRBSW)=(IRSW)+(ESWI)-(ESWO): Is the resultant of  the 
internal produced surface water and the transboundary inflows and outflows of  surface water.  

j) Total Renewable Blue Groundwater (TRBG)=(IRG)+(EGI)-(EGO): Is the resultant of  the internal 
produced groundwater and the transboundary inflows and outflows of  groundwater.  

k) Overlap between surface water and Groundwater (OSW): Part of  the renewable freshwater resources 
that is common to both surface water and groundwater. It is equal to groundwater drainage into rivers 
(typically, base flow of  rivers) minus seepage from rivers into aquifers. (FAO)

l) Total Renewable Blue Water Resources (TRBWR) = (TRBSW) + (TRBG)-(OSW): Is the sum of  total 
renewable blue surface and groundwater excluding the overlap between them. 

m) Total Exploitable Non-Renewable Ground Water Resources: The annual extractable amount of 
non-renewable groundwater according to a pre specified safe yield that is dictated by a pre-specified 
sustainability period (x number of  years) and a maximum allowable drawdown at the end of  the 
sustainability period. 

n) Total Blue Water Resources: The sum of  total Renewable and Non-Renewable Blue Water Resources

II. Green Water

The term “Green Water” refers to the portion of  beneficial abstractions of  renewable water resources 
from green cover which comes from atmospheric water directly and is consumed by rain-fed agriculture, 
natural pasture, and forests (AbuZeid, 2008). Sustainable, water-dependent, socio-economic development 
will simply not be possible without taking an integrated perspective on all water-dependent and water 
impacting activities in a river basin and their relative upstream/downstream relations (Falkenmark, 1999).

Total Green water consumptions are divided into: Rain-fed areas consumptions, Pasture areas 
consumptions, and Forest Areas consumptions. For the purpose of  this report the following methodology 
will be used in estimating the total consumption for each of  the three different kinds of  areas that 
collectively represent the total Green Water Consumption: 

• (R) is a Reference value calculated as the ratio between irrigation withdrawals and the irrigated 
agriculture area in the same country 

• Alpha is a coefficient (from 0-1) function of  the prevailing aridity and the plant cover (e.g. 0.2 for 
hyper arid regions, 0.5 for arid regions, 0.7 temperate regions, and 1.0 for tropical areas)

• The Rainy Period Coefficient for Rain-fed Agriculture is function of  the rainy months (e.g. 3 months 
is “0.25” of  a year, a value of  “1.0” for 12 rainy months) 

• Average Vegetation consumptions for the North African region = Area of  Vegetation * (R) * Alpha 
* Rainy Period Coefficient

a) Water for Rain-fed Agricultural Consumptions: The total amount of  precipitation directly consumed 
by rain fed agriculture. 

b) Water for Rain-fed Pasture Consumptions: The total amount of  precipitation directly consumed by 
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pasture areas. 

c) Water for Rain-fed Forest Consumptions: The total amount of  precipitation directly consumed by 
forests. 

d) Total Renewable Green Water Resources: a+b+c

e) Total Renewable Water Resources (TRWR)=(TRBWR+TRGWR)

The Total Renewable Water Resources is hence calculated as the sum of  the total Blue Water described 
in the previous sub-section and the total Green Water.

III. Non-Conventional Water

a) Produced Municipal Wastewater (PMW): Annual quantity of  wastewater generated in the country, in 
other words, the quantity of  water that has been polluted by adding waste. The origin is domestic use 
(used water from bathing, sanitary, cooking, etc.) wastewater routed to the wastewater treatment plant. 
It does not include agricultural drainage water, which is the water withdrawn for agriculture but not 
consumed and returned to the system” (Modified from FAO) 

b) Produced Industrial Wastewater (PIW): Annual quantity of  wastewater generated in the country, in 
other words, the quantity of  water that has been polluted by adding waste. The origin is industrial 
wastewater routed to the wastewater treatment plant. It does not include agricultural drainage water, 
which is the water withdrawn for agriculture but not consumed and returned to the system” (Modified 
from FAO)

c) Treated Municipal and Industrial Wastewater: Quantity of  generated municipal and industrial 
wastewater that is treated in a given year and discharged from treatment plants (effluent).  (Modified 
from FAO)

d) Produced Agricultural Drainage (PAD): Total volume of  the water withdrawn for agriculture but not 
consumed and flows out of  the system (modified from FAO). 

e) Produced Desalinated Water (PDW): Water produced annually by desalination of  brackish or salt 
water. (Modified from FAO). 

f) Total Non-Conventional Water Resources (TNCWR)= (PMW)+(PAD)+(PDW)

g) Total Conventional Water Resources(TCWR)= TRWRR+TNRGR

h) Total Available Water Resources (TAWR) = TCWR+TNCWR

4.2. Water & Uses

a) Annual Total water withdrawal: the gross amount of  water extracted from all sources, either permanently 
or temporarily, for all uses. It can be either diverted towards distribution networks or directly used. It 
includes consumptive use, conveyance losses, and return flow” “modified from Earth Trends’
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b) Withdrawals by the Domestic sector: Total annual volume of  water withdrawals used for domestic 
purposes. 

c) Withdrawals by the Industrial sector: Total annual volume of  water withdrawals used for industrial 
purposes. 

d) Withdrawals by the Agricultural sector: Total annual volume of  water withdrawals used for industrial 
purposes. 

e) Agricultural Consumption from Green Water: the total volume of  green water annually consumed by 
rain-fed agriculture. 

f) Total Agricultural Water Use: The total annual volume consumed by both rain-fed and irrigated 
agriculture. 

g) Withdrawals from Blue Surface water: Annual gross amount of  water extracted from rivers, lakes 
and reservoirs. It includes withdrawal of  primary renewable surface water resources and secondary 
freshwater sources (water previously withdrawn and returned).” (FAO) 

h) Withdrawals from Blue Groundwater: Total abstractions from groundwater sources, including 
nonrenewable sources per year  

i) Withdrawals from Blue Renewable Groundwater:  Total annual volumes abstracted from renewable 
resources.  

j) Withdrawals from Blue Exploitable Non-renewable Groundwater: Total annual volumes abstracted 
from non-renewable resources, namely, fossil groundwater.  

k) Total withdrawals from Blue Water: h+i+j

i) Agricultural Drainage Water Reuse: The total volume of  agricultural drainage that is returned back to 
the system through reuse. 

l) Withdrawals from Desalinated Water (Requested by Egypt): The Total Volume of  Water actually 
desalinated in a given year. 

j) Reused Treated Municipal Wastewater: Quantity of  Municipal treated wastewater that is reused in a 
given year. 

k) Reused Treated Industrial Wastewater: Quantity of  treated Industrial wastewater that is reused in a 
given year. 

m) Withdrawals from non-conventional resources: Total volumes abstracted annually from water resources 
other than surface and groundwater, namely, treated wastewater and desalinated sea water

n) Annual Volume of  Total Actual Evapotranspiration (Requested by Algeria): Equal to the total 
renewable green water resources

o) Green Water Consumption for livestock Fodder Water Use (Requested by Tunisia): Is the total volume 
of  green water consumed by livestock, could be calculated by identifying the average number of  heads 
for each kind of  livestock and the average annual consumption per head, and calculating the sum of 
the products of  the number of  heads and average annual consumption for each type. 

p) Inland Fisheries and Aquaculture Demands (Requested by Egypt): The Total Volume of  Water used 
for Inland Fisheries and Aquaculture. 
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q) Navigation demands (Requested by Egypt): The Total Volume of  Water Reserved for Inland 
Navigation. 

r) Evaporation Losses (Requested by Egypt and Libya): The total Volume of  Water lost by Evaporation. 

s) Bottled Water Production (Requested by Tunisia and Libya): the Total volume of  Water bottled for the 
purpose of  commercial sale. 

t) Water Demand for Environmental Uses (Requested by Libya): The Total volume of  water used to 
sustain and preserve ecological systems. 

u) Withdrawals for Oil and Gas Water Use (Requested by Libya): the total annual volume withdrawn for 
Oil and Gas Water use. 

4.3. Water & Land-Use Changes 

a) Total Irrigated Agricultural land:  Total agricultural area that is managed by irrigation systems. 

b) Total Rain-fed Agricultural land : The total rain-fed agricultural area 

c) Total Pasture area

d) Total Forests area

e) Urban Encroachment on Green Cover: Is the loss of  Green Cover caused by urbanization, and is 
expressed by agricultural area lost/ year. The complexity of  evaluating that indicator arises from the 
fact that there are other factors that increase the total agricultural area in a given country, therefore, 
urbanization cannot be estimated by observing the difference in agricultural areas recorded in two 
different years for the same country.  

f) j. Impact of  Urban Encroachment on agricultural land: Is the amount of  water resources gained or 
lost due to urban encroachment on agricultural lands and is assessed through the following indicators: 

• The decrease in Groundwater recharge: defined as total volume of  water that would have naturally 
entered underground sources of  water (typically aquifers) in the Urbanized areas  from endogenous 
(internal) precipitation and surface water flow, had urbanization not taken place (FAO)

• The increase of  surface runoff: under the assumption that most of  the volume that used to infiltrate 
to the root zone will be changed into surface runoff  due to the drastic difference in permeability 
between agricultural land and asphalt, the increase of  surface runoff  is estimated as 80-90% of  the 
decrease in the amount of  water infiltrated to the root zone in rain-fed agriculture. 

• The decrease in water consumptions of  Green Cover: defined as the product of  the green cover area 
lost due to urban encroachment and the average consumption of  the unit area. 

• The increase in domestic water withdrawals: defined as the total volume used by the population that 
re-located to the abused areas which is given by the product of  the estimated population and the 
annual average domestic water consumption per capita (100-200 cubic meters). 
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4.4. Water & Services 

i. Water Supply and Sanitation Coverage: This sub-category addresses the water supply and sanitation 
coverage in the MEWINA countries. For each coverage related indicator, the percentage will be 
expressed according to two sources; the national entity in charge of  water, and the 2012 Joint Monitoring 
Programme (JMP) report issued by the World Health Organization (WHO) and UNICEF. The main 
reason for presenting two different values for the same indicator is to highlight the difference in the 
conceptualization of  “improved” Water Supply and Sanitation between International organizations 
and National entities. The JMP definitions of  improved Water Supply and Sanitation are presented 
below. 

a) Urban Water Supply coverage:  Percentage of  population provided with piped drinking water in urban 
areas

b) Rural Water Supply coverage: Percentage of  population provided with piped drinking water in rural 
areas

c) Urban Sanitation Coverage: Percentage of  population covered with sanitation in urban areas. 

d) Rural Sanitation Coverage:  Percentage of  population covered with sanitation in rural areas.

e) Percentage of  population with improved water supply: An improved drinking-water source is defined 
as one that, by nature of  its construction or through active intervention, is protected from outside 
contamination”. The improved options are ranked from best to worst as follows(WHO and UNICEF): 

• Piped Into Premises: Best Option

• Other improved drinking water sources: Public taps or standpipes, tube wells or boreholes, protected 
dug wells, protected springs, rainwater collection.

• Unimproved drinking-water sources: Unprotected dug well, unprotected spring, cart with small tank/
drum, surface water, bottled water.

• Unimproved: Surface drinking-water sources: river, dam, lake, pond, stream, canal, irrigation channels.

f) Percentage of  population with improved sanitation: Defined looking at the following facilities as 
indicators: Flush or pour-flush (piped sewer system, septic tank, pit latrine), Ventilated Improved Pit 
(VIP) latrine, pit latrine with slab, composting toilet. The improved options are ranked from best to 
worst as follows(WHO and UNICEF): 

• Flush/pour flush to: piped sewer system, septic tank, pit latrine- Ventilated improved pit-(VIP) 
latrine, Pit latrine with slab

• Sanitation facilities of  an otherwise acceptable type shared between two or more households. Only 
facilities that are not shared or not public are considered improved

• Unimproved sanitation facilities: do not ensure hygienic separation of  human excreta from human 
contact. Unimproved facilities include pit latrines without a slab or platform, hanging latrines and 
bucket latrines.
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• Open defecation

ii. Water Infrastructure: 

a. Length of  Water Supply Networks

b.  Length of  Sewage Networks

c. Length of  Irrigation Networks

d. Length of  Drainage Networks

e. Dam Storage Capacity: The total capacity of  all water regulating structures installed. 

f. Water Supply Capacity: Defined as the total Drinking Water Treatment capacity, in other words it is 
the summation of  the potential capacities of  all drinking water plants in any given country. 

g. Desalination Capacity: The total capacity of  all desalination plants

h. Municipal Wastewater Treatment Capacity: is the summation of  the potential capacities of  all municipal 
treated wastewater plants in any given country

i. Industrial Wastewater Treatment Capacity: is the summation of  the potential capacities of  all Industrial 
treated wastewater plants in any given country

j. Wastewater Collection Capacity (Requested by Tunisia and Mauritania): the Total volume of  wastewater 
that can be collected through the existing collection systems. 

k. Maximum Annual Dam Storage Reached (Requested by Libya): is the actual storage reached in a given 
year, which should always be lower than the Dam Storage Capacity. 

4.5. Water & Energy:

a. Electricity Generated using Hydropower: Hydropower production as percent of  total electricity 
production (World Bank). And, the Hydropower generated per year. 

b. Electricity Generated using Hydropower as a percent  of  all generated Electricity

c. Installed Hydrocapacity: Sum of  all generator nameplate power ratings (in GW) from the installed 
Hydropower Plants (AMCOW, 2012). 

d. Water used to generate electricity (Requested by Tunisia): The total annual volume of  inflow through 
all hydro generators. 

4.6. Water & Population

a. Internal Renewable water resources per capita: The maximum theoretical amount of  water produced 
internally and actually available, on a per person basis (modified from FAO). 

b. Total renewable Blue water resources per capita: the maximum theoretical amount of  water actually 
available, on a per person basis (FAO). 



22 Mauritania State of the Water Reporting, Monitoring and Evaluation Operational Framework and Guidelines

M
EW

IN
A

c. Total Population

d. Internal Renewable Water Resources per Capita: Long-term average annual flow of  rivers and recharge 
of  aquifers generated from endogenous precipitation, on a per person basis (Modified from FAO).

e. Total Renewable Blue Water Resources per Capita: Is the resultant of  the internal produced surface 
water and the transboundary inflows and outflows of  surface water, on a per person basis.   

f. Total Renewable Water Resources per Capita: Is the sum of  total renewable blue and green water 
resources, on a per person basis. 

g. Blue Water Withdrawal Per Capita: Total annual abstractions from surface and groundwater sources 
including non-renewable groundwater and secondary freshwater sources (water previously withdrawn 
and returned), on a per person basis (modified from FAO). 

h. Green Water Consumption Per Capita: The total amount of  precipitation directly consumed by 
pasture areas, rain-fed areas, and forest areas, on a per person basis. 

i. Total Available Water Resources Per Capita: The sum of  renewable, non-renewable, and non-
conventional Water resources on a per person basis. 

j. Total Water Consumption Per Capita: the gross amount of  water extracted from all sources, either 
permanently or temporarily, on a per person basis. 

k. Agricultural Water Withdrawal Per Capita: The sum of  total agricultural abstractions from blue water, 
and direct beneficial abstractions from precipitation in rain-fed areas, on a per person basis.  

l. Industrial Water Withdrawal Per Capita: Total annual volume of  water withdrawals used for industrial 
purposes on a per person basis. 

m. Domestic Water Withdrawal Per Capita: Total annual volume of  water withdrawals used for domestic 
purposes on a per person basis.  

n. Population Without Improved Water Supply:  The total population without improved Water supply. 

o. Population Without Improved Sanitation: The total population without improved Sanitation. 

4.7. Water & Health

a. Diarrhea prevalence (% of  children under five): % of  children under five cases suffering from Diarrhea. 

b. Cholera Reported Cases (Requested by Tunisia and Mauritania): number of  annual incidents of  the 
disease. 

c. Dracunculiasis Reported Cases: number of  annual incidents of  the disease.

d. Typhoid Reported cases (Requested by Tunisia):  number of  annual incidents of  the disease.

e. Hepatitis A Reported cases (Requested by Tunisia and Mauritania): number of  annual incidents of  the 
disease. 

f. Open defecation practice:  Number of  people who continue to practice open defecation. 

g. Percentage of  open defecation: The percentage of  population practicing open defecation. 



23

D
efinitions of the indicators

Mauritania State of the Water Reporting, Monitoring and Evaluation Operational Framework and Guidelines

M
EW

IN
A

4.8. Water & Quality

The following indicators should be measured or reported for in all surface and groundwater quality 
monitoring stations in each country to identify the average, minimum, and maximum values for each 
indicator, the values of  all of  these indicators are directly connected to anthropogenic activities: 

a) Dissolved oxygen (ppm):  is a measure of  free (i.e., not chemically combined) oxygen dissolved in 
water. It is essential to the metabolism of  all aerobic aquatic organisms. Reduced levels could harm 
and even kill plants and fish.

b) pH (dimensionless):  is a measure of  the acidity or alkalinity of  a water body. It can affect aquatic 
organisms both directly, by impairing respiration, growth, and development of  fish, and indirectly, by 
increasing the bioavailability of  certain metals such as aluminum and nickel.

c) Electric Conductivity: measured in 1/OHM (S/M) is a measure of  the ability of  water to carry an 
electric current, which depends on the presence of  ions. Increases in conductivity can lead to changes 
that reduce biodiversity and alter community composition.

d) Total Dissolved Solids (ppm): is a measure of  the combined content of  all organic and inorganic 
substances contained in a water sample. 

e) Nitrogen Concentration (ppm): Nitrogen and phosphorus are naturally occurring elements essential 
for all living organisms. But they are often found in growth-limiting concentrations in aquatic 
environments. Increases in nitrogen or phosphorus in natural waters, largely as a result of  human 
activities in the drainage basin (e.g., from agricultural runoff  from manure and synthetic fertilizers, 
and from municipal and industrial waste-water discharge), can overstimulate plant growth and choke 
off  oxygen supplies. 

f) Phosphorous Concentration (ppm):  See above. 

g) Fecal Coliform (Colonies/100 ML) (Requested by Tunisia): Increased levels of  fecal coliforms means 
there is a failure in water treatment, a break in the integrity of  the distribution system, or possible 
contamination with pathogens. Tests for this kind of  bacteria are done through the cheap and rapid 
1-day incubation methodology. 

h) Biological Oxygen Demand (BOD) (mg/l)(Requested by Egypt): the amount of  dissolved oxygen 
needed by aerobic biological organisms in a body of  water to break down organic material present in 
a given water sample at certain temperature over a specific time period 

i) Chemical Oxygen Demand (COD)(mg/l)(Requested by Egypt) : chemical oxygen demand (COD) test 
is commonly used to indirectly measure the amount of  organic compounds in water. Most applications 
of  COD determine the amount of  organic pollutants found in surface water 

j) Chloride Concentration (Requested by Libya): the concentration of  chloride in a given water sample. 

k) Total Hardness (Requested by Libya): The concentration of  Calcium Carbonate (CACO3) in a given 
water sample. 
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4.9. Water & Ecosystems

a) Number of  wetlands sites: Including those acknowledged by RAMSAR, Sabkhas, Groundwater-based 
wetlands, and water bodies of  special importance.  

b) Total Wetlands areas (to be calculated by earth observation tools). 

c) Number of  Endangered species: The total number of  endangered species that dwells partially or 
permanently in the water bodies inbounded within the country. 

d) Number of  Invasive species: The total number of  invasive species that dwells partially or permanently 
in the water bodies inbounded within the country. 

e) Total Freshwater Species Count:  The total number of  species that dwells partially or permanently in 
the water bodies inbounded within the country.

4.10. Water & Climate

I. Extreme Weather Events

a) Number of  Class 1 flood events:  Class 1 floods are large flood events causing significant damage to 
structures or agriculture; fatalities; and/or 1-2 decades-long reported interval since the last similar 
event (Dartmouth, 2013)

b) Number of  Class 1.5 flood events: Class 1.5 floods are very large events: with a greater than 2 decades 
but less than 100 year estimated recurrence interval, and/or a local recurrence interval of  at 1-2 
decades and affecting a large geographic region (> 5000 sq. km) (Dartmouth, 2013)

c) Number of  class 2 flood events: Class 2 flood events are  extreme events with an estimated recurrence 
interval greater than 100 years (Dartmouth, 2013)

d) Drought events: a drought event is a long period of  abnormally low rainfall, especially one that 
adversely affects growing or living conditions. The abnormally low rainfall will be taken as 25% of  the 
record monthly average. In other words, a period where rainfall has been consistently lower than 25% 
of  the record average will be considered a drought event. 

e) Cost of  Annual damage induced by floods: estimate to be reported by the national authority

f) Cost of  Annual damage induced by droughts: estimate to be reported by the national authority

g) Annual human losses related to Floods. 

h) Annual human losses related to Droughts. 

i) Average Temperature (Requested by Egypt): The Annual Average recoded temperature. 

j) Unusual Weather Events (Snow, Hail,): The number of  occurrences of  weather events that are 
historically unusual to a given country.  

k) Existence of  Early Warning Disaster prevention System and Year of  establishment

l) Existence of  National Climate Change Adaptation Plan. (Yes/No): A cross sectoral plan that addresses 
Climate Change mitigation measures as well as water adaptation measures. 
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4.11. Water & Socio-Economics

I. Water Productivity 

a) Industrial water productivity: Industrial GVA / (Industrial water withdrawal), Economic value added 
(in US$) per cubic meter of  water withdrawn by industry: The gross industrial revenue divided by the 
total Industrial Water consumption. The Gross Value Added (GVA) is related to Gross Domestic 
Product GDP as  follows: GVA + taxes on products - subsidies on products = GDP, industrial GDP 
comprises value added in mining, manufacturing (also reported as a separate subgroup), construction, 
electricity, water, and gas. Value added is the net output of  a sector after adding up all outputs and 
subtracting intermediate inputs. It is calculated without making deductions for depreciation of 
fabricated assets or depletion and degradation of  natural resources. The origin of  value added is 
determined by the International Standard Industrial Classification (ISIC), revision 3. 

b) Agricultural water productivity (Crop per Drop): Economic value added (in US$) per cubic meter of 
water withdrawn by agriculture: In other words, it is the gross agricultural revenue (Agricultural GVA) 
divided by the total agricultural water consumption (including irrigation withdrawals and rain fed 
agriculture green water consumption). 

c) Employment in Agriculture “Job per Drop”: The ratio of  total labor employed in Agriculture to the 
total agricultural withdrawals (including irrigation withdrawals and rain fed agriculture green water 
consumption)

d) Employment in Industry “Industry Job per Drop”: The ratio of  total labor employed in Industry to 
the total industrial withdrawals. 

e) Gross Domestic Product (GDP) (Requested by Egypt): The monetary value of  all the finished goods 
and services produced within a country’s borders in a specific time period

II. Tariffs and Affordability 

a) Absolute monthly tariff  of  Water and Sanitation in US$

b) Water and Sanitation charges as % of  average household income: The monthly charge for 10 cubic 
metres of  Water compared to the monthly household income. The household Income is estimated as 
five times the Gross National Income (GNI) per Capita. 

• GNI per Capita: GNI per capita (formerly GNP per capita) is the gross national income, converted to 
U.S. dollars using the World Bank Atlas method, divided by the midyear population. GNI is the sum 
of  value added by all resident producers plus any product taxes (less subsidies) not included in the 
valuation of  output plus net receipts of  primary income (compensation of  employees and property 
income) from abroad. GNI, calculated in national currency, is usually converted to U.S. dollars at 
official exchange rates for comparisons across economies, although an alternative rate is used when 
the official exchange rate is judged to diverge by an exceptionally large margin from the rate actually 
applied in international transactions. To smooth fluctuations in prices and exchange rates, a special 
Atlas method of  conversion is used by the World Bank. This applies a conversion factor that averages 
the exchange rate for a given year and the two preceding years, adjusted for differences in rates of 
inflation between the country, and through 2000, the G-5 countries (France, Germany, Japan, the 
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United Kingdom, and the United States). From 2001, these countries include the Euro area, Japan, 
the United Kingdom, and the United States.

4.12 Water & Finance

a) Total Investment in Water & Sanitation: it is defined as government spending in water resources 
infrastructure development, planning & management, as well as drinking water supply and sanitation 
treatment and reuse. 

b) Foreign Aid for Water &Sanitation: The sectoral distribution of  bilateral Official Development 
Assistance commitments refers to the economic sector of  destination (i.e. the specific area of  the 
recipient’s economic or social structure whose development is, or is intended to be fostered by the 
aid), rather than to the type of  goods or services provided. These are aggregates of  individual projects 
notified under the Creditor Reporting System, supplemented by reporting on the sectoral distribution 
of  technical co-operation, and on actual disbursements of  food and emergency aid.

c) Aid for the Water sector in Foreign Countries (Requested by Libya and Mauritania): The Total Financial 
Aid disbursed for the purpose of  enforcing and enhancing the water sector in other countries. 

d) Percentage of  National Budget directed to the Water Sector: It is the percentage of  national budget 
directed to all water related projects, labor, and services. It includes all water use sector, and is not 
limited to Water supply and sanitation. 

e) Budget Directed to Sanitation & Hygiene as a percent of  GDP: It is the percentage of  national budget 
directed to all water related projects, labor, and services compared to the country’s GDP

f) Operation & Maintenance Cost Recovery for Water Supply and sanitation: Is the sum of  all tariffs 
collected from all subscribers to Water supply and Sanitation services in one year divided by the total 
operation and Maintenance cost of  water supply and sanitation for the same year.  The total sum of 
incoming tariff  payments could be obtained from the archives of  the governmental entity in charge of 
water supply and sanitation. The operational cost for a particular year could be estimated by dividing 
each major disbursement by the number of  years that represent its estimated durability. If  more than 
one cost exists for different periods , the sum of  all values of  costs related to their years of  durability 
will be calculated as shown below:

Operation & Maintenance cost for a particular year= (c1/number of  durability years) + (c2/number of 
durability years)+……………………..(cn/number of  durability years)

Where c is the amount disbursed, given that there are n number of  different amounts disbursed. 

g) Operation & Maintenance Cost Recovery for Irrigation: Is the sum of  all tariffs collected from all 
farmers in one year divided by the total operation and Maintenance cost of  irrigation for the same year. 
The total sum of  incoming tariff  payments could be obtained from the archives of  the governmental 
entity in charge of  Irrigation. The operation and Maintenance cost for a particular year could be 
estimated by dividing each major disbursement by the number of  years that represent its estimated 
durability. If  more than one cost exists for different periods , the sum of  all values of  costs related to 
their years of  durability will be calculated as shown below:
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Operation and Maintenance cost for a particular year= (c1/number of  durability years) + (c2/number of 
durability years) +……………………..(cn/number of  durability years)

Where c is the amount disbursed, given that there are n number of  different capitals invested. In countries 
where irrigation tariffs are not collected, the value of  this indicator is zero.  

h) Operation & Maintenance Cost Recovery for Industry (requested by Mauritania): Is the sum of  all 
tariffs collected from all industrial establishments in one year divided by the total operational cost 
of  irrigation for the same year. The total sum of  incoming tariff  payments could be obtained from 
the archives of  the governmental entity in charge of  Industrial Water Supply. The operation and 
Maintenance cost for a particular year could be estimated by dividing each major disbursement by 
the number of  years that represent its estimated durability. If  more than one  cost exists for different 
periods, the sum of  all values of  costs related to their years of  durability will be calculated as shown 
below:

Operational and Maintenance cost for a particular year= (c1/number of  durability years)+ (c2/number 
of  durability years)+……………………..( cn/number of  durability years)

Where c is the amount disbursed, given that there are n number of  different amounts disbursed. 

4.13. Water & Trade

The virtual water flows related to trade in crops, animal and industrial products, by country: the total 
inputs and outputs of  virtual water which in turn is defined as the volume of  fresh water is used to 
produce the product, measured to where the product was actually produced).

Some of  the important values of  agricultural products and their equivalent virtual water are shown 
in Tables 2 and 3 below, Table 2 shows examples of  agricultural products that could be exported and 
imported, this table should be filled with the weight of  agricultural imports, and a similar table should be 
prepared with the weight of  exported agricultural products

a) Total Agricultural Virtual Water Import. 

b) Total Agricultural Virtual Water Export.

Table 2. Examples of important agricultural products has exported and imported virtual water (To be 
completed) 

Imported food (1000 MT)

WHEAT AND BLUR ..............................

CORN ..............................

RICE ..............................

BARLEY ..............................

POTATOES ..............................

Pulses (TOTAL) ..............................

VEGETABLES (TOTAL) ..............................
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Imported food (1000 MT)

FRUIT (TOTAL) ..............................

SUGAR (refined) ..............................

Fats and oils (TOTAL) ..............................

RED MEAT ..............................

POULTRY ..............................

EGGS ..............................

MILK & DAIRY PROD. ..............................

Table 3. Virtual water inside agricultural products
WHEAT AND FLOUR 1,334

CORN 909

RICE 2,291

BARLEY 1,910

POTATOES 255

Pulses (TOTAL) 1,754

VEGETABLES (TOTAL) 195

FRUIT (TOTAL) 455

SUGAR (refined) 1,929

Fats and oils (TOTAL) 18,000

RED MEAT 15,497

POULTRY 2,046

EGGS 2,700

MILK & DAIRY PROD. 117.27

4.14. Water & Governance

a) IWRM plan in place (yes/no): a national plan dedicated entirely to water resources, with more than 3 
entities involved, and with all water use sectors addressed could qualify as a national IWRM.

b) Existence of  National Water M&E, & R System (AMCOW):  a national Water Monitoring, Evaluation, 
and Reporting system is defined as a system of  indicators that covers all areas related to water and 
is adequately and continuously assessed and reported according to clear pre-set definitions. The 
reporting could be in the form of  reports or an online web-based system. 

c) Surface Water permits issued to date: number of  officially authorized water permits for beneficial 
usage by individuals or entities to date. 

d) Total Volumetric Water Rights Associated with Surface Water Permits: The total annual authorized 
volumes associated with all authorized water Surface water permits.

e) Total Volumetric Water Rights  Associated with Surface Water Permits as a Percent of  Annual Blue 
Surface Water Withdrawals

f) Groundwater Well Permits issued to date: number of  officially authorized permits for registered 
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shallow or deep wells for beneficial usage by individuals or entities, Issued to date. 

g) Total Volumetric Water Rights Associated with Well Permits: The total annual authorized volumes 
associated with all authorized well permits.

h) Total Volumetric Water Rights Associated with Well Permits as a Percent of  Annual Blue Groundwater 
Abstractions Number of  Unlicensed Wells: Could be obtained from annual well survey. 

i) Irrigation & Drainage Related Complaints as a Percentage of  Irrigation Water Users: annual number 
of  complaints that relate directly to irrigation and drainage issues as a percent of  total surface water 
permits. 

j) Water Supply and Sanitation Related Complaints as a Percentage of  Serviced Households: annual 
number of  complaints that relate directly to water supply and sanitation services as a percent of  all 
serviced households. 

k) Number of  Water Supply meters installed as a percent of  total number of  covered households: the 
ratio of  the total number of  installed water supply meters to the total number of  households covered 
with water supply. The total number of  households can be estimated by dividing the total covered 
population by 5. 

l) Number of  Groundwater Meters Installed as a Percent of  Licensed Wells

m) Number of  Irrigation meters Installed as a percent of  surface water permits

n) Physical Domestic water losses: The amount of  domestic water lost due to leakage in the piped 
conveyance system. It is best determined by detailed flow measurements, but it can also be estimated 
by empirical equations that include but are not limited to  the Unavoidable Annual Real Losses (UARL) 
equation developed by the University of  Arizona (Delgado, 2008) as follows:  UARL = (5.41Lm + 
0.15xNc + 7.5xLp) xP  

Where: Lm = Length of  mains in feet, Nc = Number of  service connections, Lp = Length of  private 
pipe in feet, P = Average pressure in PSI

o) Commercial water losses (Requested by Tunisia): Is the Unaccounted for water due to theft or lack of 
metering and is calculated by subtracting the sum of  the total accounted for water (metered volumes) 
and the physical losses from the total withdrawals by the domestic sector.  

p) Physical Irrigation Water losses: The amount of  Irrigation water lost in the different elements of  the 
irrigation conveyance system (canals and drains) through seepage and evaporation. 

q) Overall Water Use Efficiency: The ratio of  the difference between the total withdrawals from original 
sources (surface water, renewable and non-renewable groundwater, and Desalinated Water) and the 
wastewater and Drainage flows TO the Withdrawals from Original Sources expressed as a percentage. 

r) Overall water Use Efficiency= 100* ((Withdrawals from Original Sources- Wastewater and Drainage 
outflows) / Withdrawals from Original Sources)

s) Water Sustainability / Depletion Index: The ratio of  the Total Withdrawals from Original sources 
including green water consumptions by rainfed agriculture TO The Total Renewable Water Resources 
(Blue and Green Water). 
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t) Wastewater and Drainage Outflows: Wastewater and Agricultural Drainage flowing out of  the system 
to local and national sinks. 

u) Transboundary Wastewater and Drainage outflows: Wastewater and Agricultural Drainage flowing out 
of  the country’s borders.  

v) Number of  Water Related Citations (Water Laws Enforcement): Total annual number of  water related 
citations.

w) Number of  Water Users Associations. 

x) Water Users Associations Agricultural land Coverage: The ratio of  the agricultural areas covered by 
Water Users Associations to the total Agricultural area in the country. 

4.15. Water & International Relations

a) Transboundary water bodies’ dependency Ratio: the percent of  annual volumes abstracted from 
transboundary water bodies to total annual available water resources.  

b) Shared Waters related Bilateral/ Multilateral Agreements and/or Memorandums of  Understanding 
and Cooperation Mechanisms: The number of  Bilateral or Multilateral agreements or other sort 
of  cooperation a particular country is involved in. These agreements should be solely intended for 
transboundary water resources.  

c) Number of  Riparians Sharing all Shared Water Bodies

d) Number of  Shared Water Resources 
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5. Operational Framework

This framework translates the methods to measure, calculate or evaluate the indicators of  the state of  the 
water, as well as the departments in charge of  the data for these indicators. 

The table below shows the operational framework of  the State of  the Water Indicators of  Mauritania.

Units Method to calculate, or measure the indicator Leading departments

Water & Availability

Blue Water

Annual Average 
Temperature

 Measure of temperatures through national 
meteorological stations that provide the 
temperature annually

National Meteorological Office 

Annual Spatially Averaged 
Precipitation Depth Alpha

MM/Year Average value of rainfall, automatically evaluated 
(kriging technique). 

(3.9)

Where: 
Pmoy: average rainfall over the basin, 
A: total area of the basin, 
Ai: area between two isohyets i and i+1, 
K: number of total isohyets, 
Pi: average heights h of rainfall between two 
isohyets i and i+1. 

Agro-meteorological division 
of the Agriculture department

Average volume of annual 
rainfall

BCM/Year Evaluated by multiplying the average sector height 
of rain by the associated surfaces.

Internal Renewable surface 
water (IRSW)

BCM/Year Evaluated the volume of rainfall over the 
country’s territory; it is about the streaming water 
evaluated through tributaries and dam restraints 
disseminated in the southern and central parts of 
the territory.

- Water and dams Department
- OMVS Unit

Internal renewable 
groundwater (IRG)

BCM/Year Evaluation of the annual recharge based on 
piezometer network and isotopic studies 

- National centre of water 
resources

Total internal renewable 
blue water resources 
(TIRBWR)= (IRSW+IRG))

BCM/Year The sum of internal renewable surface water and 
renewable groundwater

National centre of water 
resources 
- Water and dams Department

External Surface Water 
Inflow (ESI)

BCM/Year Measurement of the evacuated flow from 
Manantalli dam

- OMVS Unit
- SOGED
- Water and dams Department
- DAR

External Surface Water 
Outflow (ESO)

BCM/Year The volume of evacuated water from Diamant 
dam

- OMVS Unit
- SOGED
- Water and dams Department
- DAR

External Groundwater 
Inflow (EGS)

BCM/Year Evaluation of the water volume flowing towards 
the Malian territory through the water gradient 

- National centre of water 
resources 
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Total external renewable 
blue water resources 
(TERBWR)= (ESWI+EGI)

BCM/Year It is the sum of (ESWI+EGI) - OMVS Unit
- SOGED
- Water and dams Department
- DAR
- CNRE

Total renewable blue 
surface water 

BCM/Year It is the volume of surface water in the space of 
the national territory + volume of surface water 
coming from outside the country – surface water 
exiting the limits of the national limits.
(TRBSE)=(IRSE) +(ESEI)-(ESWO

- OMVS Unit
- SOGED
- Water and dams Department
- DAR

Total renewable blue 
groundwater (TRBS)=(IRS) 
+(ESI)-(ESO)

BCM/Year Volume of internal resources flowing into the 
alluvial aquifers and sub-aquifers + alluvial 
resources + shallow fracture aquifers - volume of 
groundwater and surface water outflow.  

- CNRE

Total renewable blue water 
resources (TRBER)=(TRBSE) 
+(TRBG)-(CES)

BCM/Year Sum of total renewable blue groundwater 
resources + mobilizable surface water – 
overlapping water between surface water and 
groundwater.
(TRBWR)=(TRBSE) +(TRBG)-(OSG)

- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- CNRE

Green Water

Water for Rain-fed 
Agricultural Consumption

BCM/Year Total volume = Planted area * (R) * 0.7 * 0.25 
R= volume of withdrawals/ irrigated surface

Agriculture Department/MDR

Water for Rain-fed Pasture 
Consumption

BCM/Year Total volume = Planted area * (R) * 0.7 * 0.25 
R= volume of withdrawals/ irrigated surface 

Agriculture Department/MDR

Water for Rain-fed Forest 
Consumption

BCM/Year Total volume = Planted area * (R) * 0.7 * 0.25 
R= volume of withdrawals/ irrigated surface

Agriculture Department/MDR

Total renewable green 
water resources 

BCM/Year V= Total rain-fed agriculture withdrawals + 
Total forest withdrawals + Total natural pasture 
withdrawals

Agriculture Department (DA)/
MDR

Total renewable water 
resources 

BCM/Year This volume = total renewable blue water 
resources + Total renewable green water 
resources.

- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- CNRE
- DA

Non-Conventional Water 

Produced  municipal and 
industrial wastewater 

BCM/Year Evaluation of household water discharge + 
Industrial discharge 

Sanitation Department (DA)/
MHA

ONAS

Treated  municipal and 
industrial wastewater 

BCM/Year Evaluation of the volume of household treated 
wastewater + industrial water 

Sanitation Department (DA)/
MHA
ONAS

Reused municipal 
and industrial treated 
wastewater

BCM/Year Volume of municipal and industrial treated 
wastewater

Sanitation Department 
(DA)/MHA
ONAS

Produced Agricultural 
Drainage 

BCM/Year Measure of the volume of drained water in 
farming lands 

DA/MDR
SONADER

Reused  Agricultural 
Drainage  

BCM/Year Measure of the volume of drainage water re-used 
in agriculture

DA/MDR
SONADER

Produced  Desalinated 
water 

BCM/Year Volume of desalinated sea water DH
DPCS
CNRE
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Total non-conventional 
water resources 

BCM/Year Volume of desalinated sea water + Volume of 
municipal and industrial treated wastewater 
+volume of produced agricultural Drainage

DH
DPCS
CNRE

Total Exploitable non-
renewable groundwater 
resources 

BCM/Year Mapping of fossil groundwater to know their 
extension and width 
R = specific surface * width * Coefficient of 
Transmissibility 

CNRE,
DHA
DPCS

Total conventional water 
resources 

BCM/Year Sum of total blue water and total green water CNRE,
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR

Total available water 
resources 

BCM/Year Sum of total non-conventional water resources 
and total conventional water resources 

CNRE,
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR

Water & Uses

Annual water withdrawals BCM/Year Volume of water withdrawals by the domestic 
sector + withdrawals by the industrial sector + 
Total agriculture withdrawals 

- SNDE
- ONSER
- Agents (Regulatory Authority)
- DA
- CNRE
- DH

 Withdrawals for domestic 
Water Use

BCM/Year Domestic volume = volume of withdrawals for 
domestic needs obtained by the sum of the data 
of (ONSER, SNDE, Agent, Districts)

- SNDE

- ONSER

- Agent

Withdrawals for Industrial 
Water Use

BCM/Year Volume of withdrawals for factories and mineral 
water manufacturing companies 

- CNRE

- DH

Withdrawals for  
Agricultural Water Use

BCM/Year Volume of water used in irrigation (groundwater 
and/or surface water) + (Volume of desalinated 
sea water + Volume of municipal and industrial 
treated water)

DA/MDR

Agriculture consumption of 
green water 

BCM/Year Total volume of green water per year consumed by 
rain-fed agriculture

DA/MDR

Total agriculture 
withdrawals 

BCM/Year Total annual volume consumed by rain-fed and 
irrigated agriculture 

DA/MDR

Withdrawals from blue 
surface water 

BCM/Year Annual volume of rivers, lakes and reservoirs’ 
extracted water

- OMVS Unit

- SOGED

- Water and dams Department

- DA/MDR
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Withdrawals from blue 
groundwater 

BCM/Year   Total withdrawals from groundwater sources, 
including non-renewable sources per year 

- SNDE
- ONSER
- Agents (Regulatory Authority)
- DA
- CNRE
- DH 

Non-renewable 
groundwater withdrawals

BCM/Year Annual total volume of fossil groundwater 
resources 

- SNDE
- ONSER
- Agents (Regulatory Authority)
- DA
- CNRE
- DH

Withdrawals from Non-
conventional water 
resources

BCM/Year Total volume extracted per year of water resources, 
other than surface and groundwater 

DH
CNRE

Water & Land Use Change  

Total surface of potential 
irrigated farming lands 

Ha Definition by mapping of the surface of potential 
irrigated farming lands 

DPCSE /MDR

Surface of developed 
irrigated farming lands 

Ha Defining by mapping the surface of developed 
irrigated farming lands 

DPCSE /MDR

Surface of used irrigated 
lands 

Defining by mapping the surface of used farming 
lands 

DPCSE /MDR

Total surface of total 
potential rain-fed farming 
lands 

Ha Defining by mapping the total surface of potential 
rain-fed farming lands 

DPCSE /MDR

Total surface of developed 
rain-fed farming lands 

Ha Defining by mapping the total surface of 
developed rain-fed farming lands 

DPCSE /MDR

Total surfaces of farmlands 
under palm trees 

Ha Defining by mapping the total surface of 
farmlands under palm trees 

DPCSE /MDR

Potential total surfaces of 
farmlands behind dams 

Ha Defining by mapping the total surface of 
farmlands behind dams 

DPCSE /MDR

Total forest lands Ha  Defining by mapping the total forest surface DPCSE /MDR

Total natural pasture lands Ha  Defining by mapping the total surface of pasture DPCSE /MDR

Water & Accessibility   

Water supply coverage %  DH
DPSC/MHA

Water supply coverage in 
urban area 

% Number of households connected to water/ total 
number of households in urban areas in the city, 
muqataa, in the wilaya

DH
DPSC/MHA

Water supply coverage in 
rural area)

%  Number of households connected to water/ total 
number of households

DH
DPSC/MHA

Sanitation coverage %  DA
DPSC/MHA

Sanitation coverage in 
urban area (Ministry 
concerned)

% Number of households connected to sanitation/ 
total number of households in urban areas in the 
city, muqataa, in the wilaya

DA
DPSC/MHA

Sanitation coverage in rural 
area (Ministry concerned)

%  DA
DPSC/MHA

Length of water supply 
networks

Km Measure of the length of AEP network ONSR
SNDE

Length of sewage networks Km Measure of the length of the sanitation network DA
ONAS
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Length of the irrigation 
networks 

Km Measure of the length of the irrigation network DPCSE

Length of  drainage 
network 

Km Measure of the length of the drainage network DPCSE/MDR

Total Water Supply capacity BCM/Year Evaluation of the total capacity of the factory for 
drinking water treatment

DH
DPCS

Dam Storage Capacity 
(installed)

BCM/Year Evaluate the total capacity of the dams to retain 
water 

DPCSE/MDR
DAR

Capacity of water 
desalination 

BCM/Year Evaluate the capacity of water desalination DH
DPCS

Number of networks 
assigned by the service 
agents to the Regulatory 
Authority/ year

NUMBER Count the number of AEP networks assigned by 
service agents to the Regulatory Authority 

Regulatory Authority

Water & Energy

Installed capacity of 
hydropower 

MW Sum of all power generators existing on the signal 
panel of hydropower stations in place 

Ministry of Petroleum, Energy 
and Mining

Power produced through 
hydropower 

GWh/Year Find the electrical energy produced by hydro-
dams 

Ministry of Petroleum, Energy 
and Mining 

Water & Population   

Total population 1000 
inhabitants

Updated data of the population ONS

Internal renewable water 
resources per capita

CM/
inhabitant

Long-term average annual flow of rivers and 
recharge of aquifers produced by endogenous 
rainfall/ total population 

CNRE,
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR

Total blue water resources 
per capita

CM/ 
inhabitant

Sum of internal renewable surface water and 
renewable groundwater/ total population 

CNRE,
ONS
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR

Total renewable water 
resources per capita

CM/
inhabitant

Total renewable blue water resources + Total 
renewable green water resources / total 
population

CNRE,
ONS
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR
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Blue water withdrawals per 
capita

CM/ 
inhabitant

 Blue water withdrawals/ total population CNRE,
ONS
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR

Green water consumption 
per capita

CM/ 
inhabitant

Green water consumption/ the population CNRE,
ONS
- DAR
- DA/MDR
- DPCSE

Total available water 
resources per capita

CM/ 
inhabitant

 Total water resources (mobilizable and fossil)/ the 
population

CNRE,
ONS
DHA
DPCS
- OMVS Unit
- SOGED
- Water and dams Department
- DAR
- DA/MDR

Total water consumption 
per capita

CM/ 
inhabitant

 Total water consumption/ the population - SNDE
- ONSER
- Agents (Regulatory Authority)
- DA
- CNRE
- DH 
- DAR
- DA/MDR
DPCSE
ONS

Farming water withdrawals 
per capita

CM/ 
inhabitant

Withdrawals of (blue and green) farming water/ 
total Population 

- DAR
- DA/MDR
DPCSE

Industrial water 
withdrawals per capita

CM/ 
inhabitant

Water withdrawals/ Total population CNRE
DH
ONS

Domestic water 
withdrawals per capita

CM/ 
inhabitant

Water withdrawals for consumption purposes/ 
Total population

SNDE
- ONSER
- Agents (Regulatory Authority)
CNRE
ONS

The population lacking to 
water supply improvement

1000 
inhabitants

Total population without access to water 
connection

DPCS
DH
ONS

The population without 
adequate sanitation 

1000 
inhabitants

Total population not connected to public 
sanitation network or without improved toilets

DPCS
DA
ONS

Water & Quality   

Water quality index % The water quality index measures the dissolved 
oxygen, pH, conductivity, total nitrogen and total 
phosphorous

DHSP
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Reported cases of 
diarrhoea 

% of children 
under 5 
years 

 100 * Number of reported cases of children under 
5 years/ total children under 5 years 

DHPS

Reported cases of 
dracunculosis

Number Number of reported cases of dracunculosis DHPS

Reported cases of Cholera Number Number of reported cases of Cholera DHPS

Reported cases of 
bilharziasis

Number of reported cases of bilharziasis DHPS

Defecation in the open air % 100 * population practising defecation in the open 
air/ total population 

DHPS

Water & Climate   

Number of Cateogory 
1Floods 

Number Count the number of floods DA

Number of Cateogory 1.5 
Floods

Number Count the number of floods DA

Number of Cateogory 2 
Floods

Number Count the number of floods DA

Early warning system for 
disaster prevention 

Yes/ No There is a warning system or not DA

Adaptation plan to the 
national climate changes 

Yes/ No There is an adaptation plan to the climate changes 
or not

DA

 Water & Ecosystems

% of surface and 
localization of deteriorated 
areas due to erosion 

Mapping and calculation of the surfaces of 
deteriorated areas

DPCIE, DCE, DPE

% of Surface and 
localization of lands 
affected by salinization

Mapping and calculation of the surface of lands 
affected by salinization/ total area of irrigated 
lands in 2012

DPCIE, DCE, DPE

Localization and total area 
of forests 

Mapping and calculation of total forest area in 
2012

DPCIE, DCE, DPE

%  of the degraded forest 
area

Mapping and calculation of the degraded forest 
area/ total forest area in 2012

DPCIE, DCE, DPE

Deforestation rate (% loss 
of forest cover)

HA 100 * (forest area in the current year)/ forest area DPCIE, DCE, DPE

Forestation area/ year HA Evaluation of forested areas per year DPCIE, DCE, DPE

% of classified forests % 100 * surface areas of classified forests/ total area 
of the country

DPCIE, DCE, DPE

% of the surface areas of 
parks and reserves 

% 100 * surface areas of parks and reserves/ total 
area of the country

DPCIE, DCE, DPE

Number of protected zones Number Enumeration of the protected areas DPCIE, DCE, DPE

% of areas protected 
compared to the total area 
of forests 

%  100 * Surface area of the protected areas/ total 
area of forests 

DPCIE, DCE, DPE

% of surface areas of 
degraded lands due to 
irrigation and/ or the 
abusive use of fertilizers 
and pesticides (abandoned 
developments)

% 100 * Surface areas of degraded lands by 
irrigation and/ or the abusive use of fertilizers and 
pesticides/ potential irrigated area

DPCIE, DCE, DPE
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Surface area invaded by 
aquatic plants 

HA Evaluation of the areas invaded by aquatic plants DPCIE, DCE, DPE

Water & Socio-economics   

Water industrial 
productivity (GDP/ water 
usage)

$/CM Gross industrial income in USD/ total water 
consumption in industries in m3.

ONS
DPCS
CNRE

Employment in agriculture Job/MCM  Number of total manpower employed in 
agriculture/ total farming withdrawals 

ONS
DPCSE

Farming water productivity $/CM Gross farming revenue in USD/ total consumption 
of farming water in m3

ONS
DPCSE

Household average income $ Household income is estimated at five times the 
gross national income (GNI) per capita

ONS

Water and sanitation 
charge as % of the lowest 
income groups of the family 

% 100 * water and sanitation expenditure of the 
household/ income of the households with lowest 
income 

ONS

Subsidy (domestic, 
industrial and agricultural)

%  Percentage of the subsidy to be applied to 
different sectors

DPCS

Public expenditure related 
to the water projects 

Millions de 
USD

Provide the annual amount of the public budget 
approved to the water project in USD

DPCS
DH

Aid to the development of 
water foreign affairs (Total 
2009-2012)

Million USD Provide the annual amount of the aid to the 
development of the water sector in USD 

DPCS
DH

The aid to the development 
of the water – sanitation 
sector (in annual average)

Million USD Provide the annual amount of the aid to the 
development of the water sector in USD 

DPCS
DA

Percentage of the national 
budget allocated to water 
and sanitation 

%  100 * amount of the national budget allocated to 
water and sanitation/ national budget 

Water & Trade

Agricultural Virtual water 
imports 

BCM/ Year Volume of freshwater used to produce the 
product that is measured at the place where the 
product has been actually produced (Hoekstra and 
Chapagain, 2001).
It is about calculating this volume for all imported 
farming products by the multiplying the quantity 
in kg by the quantity of water required for its 
production (A)

ONS

Agricultural Virtual water 
exports 

BCM/Year It is about calculating the volume for all imported 
farming products by multiplying the quantity in kg 
by the water quantity required for its production 
(B)

ONS

Water & Governance   

IWRM plan in place Yes/ No Existence of an integrated management plan of 
the water resources or a program in this sense 

DPCS

Existence of a monitoring 
and evaluation system for 
water and sanitation 

Yes/ No The meteorological and telecommunication 
observation system of gauging stations on the 
Senegal river
Existence of piezometer and database for water 
resources 

DPCS
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Water for fees (allocation)/ 
Year
Quantity of water officially 
authorized for minimum 
use of individuals or entities 

litre/H •	 Daily allocation per capita in rural area is 20 
litres;

•	 Daily allocation per capita in urban area is 
40 litres

DPSC

Water authorization /Year Number  Number of authorization for the execution of new 
water works 

CNRE
DH

Complaints linked to 
irrigation

Number/ 
Year

 Number of complaints linked to irrigation DA
DPCSE

Water supply and 
complaints linked to 
sanitation 

Number/ 
Year

 Number of complaints and disputes linked to 
water over the year 

DPCS
DA
ONAS

Overall Water Use Efficiency % (100 * (Withdrawals of wastewater and drainage 
water) / withdrawals of original sources of water 
resources)

DA (MHA)
ONAS
CNRE
DH

Water sustainability index % 100 * total withdrawals/ total renewable water 
resources 

- SNDE
- ONSER
- Agents (Regulatory Authority)
- DA
- CNRE
- DH

Wastewater and drainage 
outflows

BCM/Year Measured or estimated quantity of agriculture 
wastewater and drainage water flowing from the 
system

- DA

Water & International 
Relations

Dependency on trans-
boundary water bodies

%  Percentage of annual withdrawal volumes of 
trans-boundary surface water over the total 
annual renewable water resources 
100 * trans-boundary surface water/ renewable 
water 

CNRE
DH
DPCSE
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