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6 PILLARS FOR INTEGRATED WATER RESOURCES MANAGEMENT
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GovernanceVision

Knowledge Planning

Awareness
raising

Financial 
mechanisms
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WHICH WATER ARE WE TALKING ABOUT?
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WATER FOR ALL, ALL FOR WATER!
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INTEGRATED WATER RESOURCES MANAGEMENT (IWRM)
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Commodity • Water resources (agriculture,   
drinking water, industry) 

• Energy 

• Fishery, shell farms 

• Aggregates 

• Transport by inland waterways 

• Professional fishing 

Economic exploitation 

Watershed drain • Flood transfer 

• Treated water transfer 

Facilitate transfers 

Landscape, 
leisures 

• Landscape organisation 

• Nautical leisures 

• Leisure fishing 

• Hiking 

Landscape amenity 

Ecosystem • Biodiversity 

• Free services 

Environmental 
protection 

 

Meeting the needs, keeping the balance





VISION: SUSTAINABLE DEVELOPMENT
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SUSTAINABLE DEVELOPMENT
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FOOD ENERGY

HEALTH

VISION

Integrated Water 
Resources

Management 
IWRM

National 
Strategy

WATER

International 
Agreement





DIFFERENT PLACES OF GOVERNANCE AND PLANS AFFECT WATER

Water

Land use,

Transport, 

urbanism Economy: 
Agriculture, 

Industry, 
Fishfarm, 

Tourism, etc

Energy

BiodiversityClimate

Flood

Health



CONCERTATION IS NECESSARY

GOVERNANCE



EVERYTHING HAPPENS IN A RIVER BASIN
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A river basin is the portion of 
land drained by a river and its 
tributaries. 
The River Basin is the unit for 
Integrated Water Resources 
Management (IWRM).
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DIAGRAM OF THE KURA RIVER BASIN
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Starting from the end of the last century, the level of Caspian Sea declined again.
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RIVER BASIN DISTRICTS PROPOSAL

21WORKSHOP 23 FEBRUARY 2023, NATIONAL POLICY DIALOGUE 5 APRIL 2023, BAKU

2 Northern coastal

streams RBD

1.1 Lower Kura Araz

Sub-Basin

3 Southern coastal

streams RBD

1.2 Upper Araz

Sub-Basin

1 Kura Araz RBD



RIVER BASIN DISTRICTS IN THE E.U.





GLOBAL TRENDS OF WATER MANAGEMENT IN THE WORLD

1. Public ownership of water / common heritage   

2. Integrated Water Resources Management (IWRM)   

3. Within a river basin or local planning system   

4. Gathering competences & seeking better coordination   

5. Partnership with users   

6. Widespread licensing systems   

7. Development of water charging systems   

8. Cost recovery (water is not a free good)



TITLE PAGE

THREE MAIN FAMILIES OF ACTORS IN FRANCE

Negotiates at European and 
international level

Prepares national legislation 
and regulations 

Controls their proper 
implementation (water police, 

permit system) 

Participate in water data 
collection

Plan at river basin level 

Collect fees 

Provide technical and financial
support to local decision-makers

Invest in the management of 
water and sanitation services and 

in the preservation of water 
resources

May receive incentives from State, 
River Basin Organisations, Europe, 

etc.

1
2

GOVERNANCE



Integrated Water Resources Management
Sub-

Basin

Plan

River

Basin

Management

Plan

LawsWater 

Framework

Directive
River Basin Organisations

State and its agencies

Local communities

Water users

EUROPE FRANCE RIVER BASIN DISTRICT SUB-BASSINS

Flows: representatives, money, data, controls GOVERNANCE



FRANCE: RIVER BASIN DISTRICTS AND ADMINISTRATIVE REGIONS

France
552,000 km²
66 million inhabitants

One River basin Organisation 
(basin council and its secretariat
« water agency ») by River Basin 
District

GOVERNANCE



CURRENT COMPOSITION OF A RIVER BASIN ORGANISATION: 
THE BASIN COUNCIL

Users

Elected
representatives

State 
agencies

GOVERNANCE



THE LOIRE-BRITTANNY BASIN COUNCIL : WHO ARE THE 76 USERS?
ARTICLE D. 213-17 OF THE ENVIRONMENTAL CODE

ECONOMIC USERS (50%)

• 10 agriculture incl. 1 for organic
farming

• 18 industries

• 2 electricity production

• 2 water services

• 1 forestry

• 2 professional fishing (river, sea)

• 1 fishery

• 1 shellfish farming

• 1 tourism

NON ECONOMIC USERS (50%)

• 13 nature associations

• 10 consumer associations 

• 7 fishing associations 

• 2 protected areas

• 1 nautical activity

• 1 hunting association

• 4 experts

GOVERNANCE



WHAT IS A RIVER BASIN MANAGEMENT PLAN 

(RBMP)?

• A global and integrated (holistic) approach to the management

of water resources and aquatic ecosystems,

• To improve the health of people, water resources and

ecosystems, and to promote development and coherence of

sectoral policies.

• A planning document developed according to an established

methodology, with public participation and respect for local

beliefs,

• A non-technical and clear document with a legal scope for

decision-makers and for raising awareness.

PLANNING



A RIVER BASIN MANAGEMENT PLAN (RBMP) IS A PLANNING DOCUMENT 
AT THE SCALE OF A RIVER BASIN DISTRICT

1. Characterisation of the River Basin (geology, uses, protected areas; 
pressures, etc.)

2. Status of Water Resources (surface water, groundwater, coastal water; 
quality, quantity, ecology; trends, climate change)

3. Diagnosis, main issues, objectives

4. Economic analysis

5. Programme of Measures

Adoption = Legal Scope

Implementation

Review (e.g. 6-year cycle in the European Union)

31

PLANNING





DPSIR APPROACH



RELATIONS BETWEEN DRIVING FORCES AND STATUS



http://ec.europa.eu/environment/water/water-framework/facts_figures/guidance_docs_en.htm



ALIEN INVASIVE SPECIES



FROM HUMAN ACTIVITIES (DRIVERS) TO PRESSURES

FROM SOCIO-ECONOMY DATA TO INTEGRATED WATER RESOURCES
MANAGEMENT (IWRM) DATA

• How to estimate pressures from socio-economic data (population,
agriculture census, etc) in order to compare pressures of various
origins?

• Example: pressures on water quality

ESTIMATION OF POLLUTION FLOWS



Pollution mass balance 
or pollution flow estimation



How to estimate pollution flows simply ?

Wastewater

treatment

plant

Industrial

Treatment

plant

Fish

farming

Rural

sanitation

Manure

Fertilizers

Pesticides

R

I

V

E

R

Direct discharge

Direct discharge

Direct discharge

Indirect discharge 5 % or more

Surplus
Harvests

Manure treatment

Percolation N

15-80 %

Erosion P

3-10 %



• Inventories in the river basin : population

Population (connected to wastewater treatment plant or not, connection rate)

Wastewater treatment plants (location, process, pollution load, performance, 
discharges) for towns or industries

1 population equivalent (per day) :

90 g SS (suspended solids)

60 g oxidizable matters (=2/3 BOD5 + 1/3 COD)

15 g organic nitrogen and ammonia compounds

2 - 4 g Phosphorus compounds

100 – 150 liters/day

SCREENING POLLUTION SOURCES (1)

BOD5 : 5-day biochemical oxygen demand, COD : chemical oxygen demand)



DANUBE TIZSA 2011

In a first step, the generated loads were calculated based on 
estimation coefficients used for the Danube pressures 
analysis:

• BOD5 60 g/PE/day

• COD 110 g/PE/day

• Ntot 8.8 g/PE/day



DANUBE TIZSA 2011



Inventories of industrial activities in the river basin :

• Fish farming : type of species, food

Pollution downstream (theoretical) :

30 kg N/year/t food

5 kg P/year/t food

• Beer :

Pollution downstream (theoretical) :

400 g SS/100 liters

1700 g OM/100 liters

20 g N/100 liters

5 g P/100 liters

SS: Suspended solids

SCREENING POLLUTION SOURCES (2)



AGRICULTURE: BALANCE METHOD

INPUT

Mineral fertiliser

Organic fertiliser

OUTPUT

Harvested crops

Grazing

Manure

treatment

Agricultural land

Surplus =

Input - Output

river

Transfer coefficient



QUANTITIES OF NITROGEN FROM
LIVESTOCK

Comparison with a 
cow (kg N/year)



Animal type Animal category unit Conv. coeff BLU Big 
Livestock Unit

Kg of N P2O5/N 
ratio

Cattle Buffaloes Animal present 

Cattle

Dairy cows Animal present 1 85

0.5

Males and females over
24 months old

Animal present 0.75 63.75

Males and females from 6
to 24 months old

Animal present 0.5 42.5

Males and females < 6
months

Animal present 0.05 4.25

Horses Animal present 0.5 44

Sheep Animal present 0.12 0.6

Goats Animal present 0.05 0.6

Pigs

Sows and hogs Animal present 0.17 14.45

0.7-0.8Piglets Animal produced 0.0047 0.40

Fattening pigs Animal produced 0.032 2.72

Poultry and
web-
foots

Chickens Animal produced /1000 0.35 29.75 1

Ducks Animal produced /1000 1 85 1

Laying hens Animal produced /1000 4 340 0.8-0.9



QUANTITIES OF NUTRIENTS REQUIRED FOR CROPS
(KG/100 KG GRAIN)

Kg/100 kg grain harvested

Common wheat

Oat

Barley

Triticale

Rye

Corn

Colza

Sunflower



ESTIMATION PER BASIN, SUB-BASIN OR WATER BODY

INPUTN = mineral fertilisers + number of animals x nutrients production per 
animal

OUTPUTN = CROP (nitrogen need x average yield x area)

SURPLUS = INPUT - OUTPUT

For phosphorus: P2O5 in agriculture (P2O5 X 0.44 = P)

AGRICULTURE: NUTRIENTS PRESSURE

Depend on 
data available



GIS-overlay to localize 
risk areas of nitrate 
pollution 



t N/day Municipalities Industries Agriculture Total

Gross 157 112 3614 3883

Net 109 13 490 612

Net/Gross % 69% 12% 14% 16%

12 millions inhabitants 10 millions hectars

g/day/inhabitant 9 50g/day/hectare

Kg/year/inhabitant 3 18kg/year/hectare

Loire-Bretagne Basin (160,000 km², 13 millions inhabitants)

NITROGEN N



t P/day Municipalities Industries Agriculture Total

Gross 27 19 489 535

Net 17 2 28 47

Net/Gross % 63% 11% 6% 9%

12 millions inhabitants 10 millions hectars

g/day/inhabitant 1.5 3g/day/hectare

Kg/year/inhabitant 0.5 1kg/year/hectare

Loire-Bretagne Basin (160,000 km², 13 millions inhabitants)

PHOSPHORUS P



SOME WATER USES UNIT RATES DATA DOURCES

Domestic water use
• 10 – 80 cubic meter/inhabitant/year

(20 l/inhabitant/day in small villages hand pumps, 
40 l/inhabitant/day small villages piped water, 60 
l/inhabitant/day district towns), 230 
l/inhabitant/day Vientiane)

Laos, Nam Ngum river basin profile (2008)

Agriculture
• 70 l/day/cow France
• 25 l/day/pork France
• 0.4/ l/day/hen France
• Variable 4000-12000 m3/hectare irrigated rice
• Or 1400 l of water/1 kg rice produced

South-East Asia

Industries
• 2500 mm/year evaporation - Nam Ngum 1 

reservoir
The water footprint of electricity from 
hydropower, UNESCO-IHE (2011)

• 150 l water/cubic meter crushed and washed 
aggregates

France, Loire-Brittany water agency (2010)

• 0,8 m3/hectoliter soft drinks France, Loire-Brittany water agency (2010)
• 8 m3/ton big animals carcass weight 

(slaughterhouse)
France, Loire-Brittany water agency (2010)

• 5,5 m3/ton chicken live weight (slaughterhouse) France, Loire-Brittany water agency (2010)
• 2,5 m3/ton paper, carton France, Loire-Brittany water agency (2010)
• 19 m3/ton laundry France, Loire-Brittany water agency (2010)



POPULATION TRENDS



WHAT ARE THE PRESSURES DUE TO HUMAN
ACTIVITIES: RECOMMENDATIONS

• Data available: Collect the data at the smaller
administrative unit in order to be able to valorise them
at different scales (water body, sub basin, basin).

• Relevant Pressures: Focus on relevant data as
population, waste water treatment plants, significant
industries, fertilising practices (mineral, organic),
irrigation areas, significant structures on rivers.

• Pressures ranking: Use simple approach to define “high,
medium, low” level of pressures. Link pressures/rivers:
Small discharges can produce big impacts on small
rivers.

• The pressures analysis gives:
• objective elements to communicate with decision-makers

and stakeholders in order to raise awareness and mobilise
for actions.

• rational elements to establish a programme of measures in
order to improve the water resources in balance with socio-
economics uses and ecosystems functions.



RBMP extract: Local quantitative objectives

Target low-water flow: all current uses are possible

in balance with ecosystems. Impact on permit

system.

Alert flow: first restriction measures for certain

activities.

Crisis flow: water supply for population and

ecosystems needs must be met. All measures

restricting water abstraction must be implemented.

PLANNING



PLANNING

RBMP extract: Prioritised sub-basins

Brown - Resolved quantitative imbalances e.g.

quantitative management plans, water savings, etc.

Yellow – Maintain quantitative balance to achieve

the good status of water bodies



HABITATS

CHEMICAL 
COMPOSITION 

OF WATER

FAUNA &
FLORA

HOW TO EVALUATE THE ECOLOGICAL STATUS OF AN AQUATIC
ECOSYSTEM ?



BIOLOGICAL INDICATORS



Good ecological status

=

lightly disturbed life

WATER FRAMEWORK DIRECTIVE

Truite

Diatoms Diatoms Benthic invertebrates
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SETTING ENVIRONMENTAL OBJECTIVES
“GOOD STATUS”

• For surface waters defined in terms of 

- biology (diatoms and benthic invertebrates – composition and 

abundance; fish fauna – composition, abundance and age structure);

- chemistry;

- hydromorphology (to confirm the very good status);

• For groundwater defined in terms of 

- chemistry (compliance with numerical quality standards; no saline or 

other intrusions);

- quantity (balance between natural recharge and abstractions)



TEMPORAL COVERAGE

61

Fish

Macro-
invertebrates

Diatoms

Feature film

Medium-
length film

Short film

Months to years

Few months to 1 year

Few weeks

Few hoursPhysico-chemical analysis Photo

Food 

web

Integrative

power



et

Chemical statusEcological status
(biology, physico-chemical)

Very good

Good

Medium

Inferior

Bad

J

L

Good

Inferior

J

L

Reference conditions

Good status of surface water



Groundwater good status

et

Chemical statusQuantitative status

J

L

Good

Inferior

J

L

Good

Inferior



LIST OF RELEVANT KEY TYPES OF MEASURES (KTM)
KTM1 – Construction or upgrades of wastewater treatment plants 

KTM2 – Reduce nutrient pollution from agriculture 

KTM3 – Reduce pesticides pollution from agriculture. 

KTM4 – Remediation of contaminated sites (historical pollution including sediments, groundwater, soil) 

KTM5 – Improving longitudinal continuity (e.g. establishing fish passes, demolishing old dams) 

KTM6 – Improving hydromorphological conditions of water bodies other than longitudinal continuity 

KTM7 – Improvements in flow regime and/or establishment of ecological flows 

KTM8 – Water efficiency, technical measures for irrigation, industry, energy and households 

KTM9 – Water pricing policy measures for the implementation of the recovery of cost of water services from households 

KTM10 – Water pricing policy measures for the implementation of the recovery of cost of water services from industry 

KTM11 – Water pricing policy measures for the implementation of the recovery of cost of water services from agriculture 

KTM12 – Advisory services for agriculture 

KTM13 – Drinking water protection measures (e.g. establishment of safeguard zones, buffer zones etc) 

KTM14 – Research, improvement of knowledge base reducing uncertainty 

KTM15 – Measures for the phasing-out of emissions, discharges and losses of Priority Hazardous Substances or for the reduction of emissions, 

discharges and losses of Priority Substances 

KTM16 – Upgrades or improvements of industrial wastewater treatment plants (including farms). 

KTM17 – Measures to reduce sediment from soil erosion and surface run-off 

KTM18 – Measures to prevent or control the adverse impacts of invasive alien species and introduced diseases 

KTM19 – Measures to prevent or control the adverse impacts of recreation including angling 

KTM20 – Measures to prevent or control the adverse impacts of fishing and other exploitation/removal of animal and plants 

KTM21 – Measures to prevent or control the input of pollution from urban areas, transport and built infrastructure 

KTM22 – Measures to prevent or control the input of pollution from forestry 

KTM23 – Natural water retention measures 

KTM24 – Adaptation to climate change 

KTM25 – Measures to counteract acidification 

KTM99 – Other key type measure reported under Programme of Measures 



DOMESTIC WASTEWATER TREATMENT

Small
sanitation

Treatment wetlands
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Some subsidized projects

INDUSTRIAL WASTEWATER TREATMENT



MANURE TREATMENT

Some subsidized projects



REDUCING WATER LEAKS
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CONSULTATIVE & DECISION-

MAKING BODIES



Farmers training

Photos : Communauté de communes du Pays de 
Lesneven et de la Côte de Légende

Analysis

Demo equipment and practices

Farm demo equipment

IMPROVMENT OF AGRONOMIC PRACTICES



HEDGES AND BANKS

IMPLEMENTATION



Photo : Communauté de communes 
du Pays de Chateaulin et du Porzay

WETLANDS MANAGEMENT

Photo : CEVA

Kervigen swamp (Brittany)



STORMWATER MANAGEMENT FACILITIES



WEIR MILL : 

ACHIEVMENT OF 

A BY-PASS RIVER

ECOLOGICAL CONTINUITY

Photos :  FDAAPPMA 22



KERALLE RIVER (BRITTANY)

Height : 3 m, width : 6 m

ECOLOGICAL AND SEDIMENTAL CONTINUITY

Photos :  Syndicat Mixte 
de Production et de 

Transport d’eau de l’Horn 

Some subsidized projects

before

after



SAINT-ETIENNE-DU-VIGAN DAM (LOIRE)Height : 12 m

ECOLOGICAL AND SEDIMENTAL CONTINUITY

Some subsidized projects

before



SAINT-ETIENNE-DU-VIGAN DAM (LOIRE)Height : 12 m

ECOLOGICAL AND SEDIMENTAL CONTINUITY

Some subsidized projects

24th June 1998



SAINT-ETIENNE-DU-VIGAN DAM (LOIRE)Height : 12 m

ECOLOGICAL AND SEDIMENTAL CONTINUITY

Some subsidized projects

24th June 1998



SAINT-ETIENNE-DU-VIGAN DAM (LOIRE)Height : 12 m

ECOLOGICAL AND SEDIMENTAL
CONTINUITY

September 1998after



BEFORE AFTER

HABITATS DIVERSIFICATION FOR TROUT (ARGUENON RIVER BASIN) Photos :  FDAAPPMA 22

Some subsidized projects
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FISHPASS (BRITTANY)



DRINKING TROUGHS

Luire river (Poitou)

BEFORE

AFTER
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DISCONNECTION OF A POND



RE-NATURATION OF GOAS

LAGORN RIVER (BRITTANY)

Before : piped river

During achievement

After





before





Phosphorus flow of the Seine Basin 
(unit: 1000 tonnes/year)

Regulation to limit the 

phosphorous content 

in detergents 

Phosphorus treatment 

at wastewater 

treatment plants



The increase in the number of fish species in the Seine 
downstream of Paris is the best sign of improvement in water 

quality



92

11 River Basins
470 000 km²

30 million inhabitants



PROGRAMME OF MEASURES (8 RIVER BASINS)

25 EUR/inhabitant/year
45 AZN/inhabitant/year

European Union:
45 EUR/inhabitant/year
85 AZN/inhabitant/year



FUNDING



Water  fees
Earmarked

charges

Taxes (local and 
national)

Local, national &
European
budgets

Household

Farmers

Industry

Commercial 
activities

Taxpayers

River basin 
Organisations

Budget

Direct payers

Indirect payers

WHAT ARE THE CURRENT MECHANISMS FOR FINANCING WATER POLICY?

Users & 
citizens

Incentive
instruments

Coordination & 
integration Institutions

Project owners



Water  fees
Earmarked

charges

Taxes (local and 
national)

Local, national &
European
budgets

Household

Farmers

Industry

Commercial 
activities

Taxpayers

River basin 
Organisations

Budget

Direct payers

Indirect payers

WHAT ARE THE CURRENT MECHANISMS FOR FINANCING WATER POLICY?

Users & water 
citizens

Incentive
instruments

Coordination & 
integration Institutions

Project owners

Taxes

Tariff

Transfer



TAP WATER: PRICE BREAKDOWN

Water supply
40%

Sanitation
40%

Ear-marked
charges, fees

20%

total water price: around 1% of average household income

FINANCIAL FLOW



WATER AGENCY FINANCIAL INCENTIVE

Charges, fees
Financial

assistance

Municipalities Industry Farmers

Operating costs

Assessment
Monitoring

Abstraction

Pollution

Water agency

Budget

International Cooperarion

FINANCIAL FLOW
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156 400 km², 13 millions inhabitants

2 billion EUR (4 billion AZN) of fees collected from 2013 to 2018

WATER AGENCY FINANCIAL INCENTIVE

FINANCIAL FLOW





WE ARE WATER CITIZENS
AWARENESS



Marine 
Open ocean

Coastal
Estuaries
Seagrass/
algae beds
Coral reefs 
Shelf

Terrestrial
Forest Lakes/rivers 

Tropical 
Temperate/boreal Desert 

Grass/rangelands Tundra

Wetlands Ice/rock 
Tidal marsh/
mangroves Cropland
Swamps/
floodplains Urban 

BIOMES (CONSTANZA)

ECOSYSTEM SERVICES



ECOSYSTEMS SERVICES (CONSTANZA)
1 Gas regulation 10 Pollination 
2 Climate regulation 11 Biological control 
3 Disturbance regulation 12 Refugia, habitat
4 Water regulation 13 Food production 
5 Water supply 14 Raw materials
6 Erosion control, sediment retention 15 Genetic resources 
7 Soil formation 16 Recreation 
8 Nutrient cycling 17 Cultural 
9 Waste treatment



Value of ecosystems services (Constanza)

Up to twice as much of World GDP!



Implementation of measures has a cost as 

well as inaction

Environment and ecosystems have a 

value and this value is significant

Economic valuation mixes monetary

valuation and non-monetary units

Economic analysis is a social process to 

construct values and prepare for the future 

in a River Basin

BENEFITS FROM PROGRAMME OF MEASURES





CRITICAL ELEMENTS FOR A SUCCESSFUL IWRM APPROACH

• Political will (at the highest possible level)

• Knowledge (not only from science, but from cross-sectoral sources 
of information, expertise, local knowledge)

• Institutional arrangements (start with existing institutions, but re-
define mandates clearly)

• Community engagement (takes time to build and is a long-term 
investment)

• Economic prosperity (difficult to manage without financial support; 
it is not just about direct project funding, it is about mobilising a 
whole range of economic and financial incentives)



THANK YOU
NOW LET'S TAKE A FEW QUESTIONS

108

p.seguin@oieau.fr

https://www.eu4waterdata.eu/en/


