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Objective

Experts from the various target groups of the Indian government at national and

state level understand the RBM Cycle, and are able to apply it in the context of

the Ganga basin and other (sub)basins in India.

Components

Á Training modules delivered in New Delhi, Dehradun, Lucknow and Pune.

Á An e-learning platform 

Á Training of Trainers (ToT)

Objectives and Components of the Training Programme
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Milestones and Training Modules
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Milestone Date Status Locations

Rapid Training Needs Assessment 

(RTNA)
26 ï30 Nov 2019 Completed

New Delhi, Dehradun

and Lucknow

Training Module 1: Understanding the 

RBM Cycle and its Steps 02 ï10 Dec 2019 Completed
New Delhi, Dehradun

and Lucknow

Training Module 2: Skills and 

Expertise for Technical Development 

and Implementation of RBM Plans 

26 Feb ï05 Mar 

2020

Being

implemented

now

New Delhi and Pune

Training Module 3: Solutions through 

Exchange, Information Flow and 

Cooperation 
24 ï25 April 2020 Planned New Delhi

Training Module 4: Implementing the 

RBM Cycle Training (ToT)
20 ï22 April 2020 Planned New Delhi

Training Module 5: Exchange of 

experience on the RBM Cycle Training 07 ï09 July 2020 Planned New Delhi



Course Outline
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Unit Topic

1 Introduction to River Basin Management

2 Clear Governance and Coordination Structure

Governance (legal aspects and framework)

Basin Coordination Structures (basin institutions and stakeholder engagement)

3 Basin Characterisation

DPSIR Assessment

4 Determining Basin Vision and Objectives

5 Design/ Adaptation of Monitoring Networks and Programmes

6 Assessment of Water Quality and Quantity

7 Implementation of RBM

River Basin Plans and Programme of Measures (PoM), Financing and Review of PoM



Access directly via http://78.46.247.119

or AHTôs homepage www.aht-group.com

Projects Ą Asia Ą India Ą SGR

The e-Learning Platform
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http://78.46.247.119/
http://www.aht-group.com/


Your Expectations
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1 Introduction to River Basin 
Management
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Sustainable Development Goals SDG 6.5 Target Ą ñBy 2030, implement integrated

water resources management at all levels, including through transboundary cooperation.ò

European Water Framework Directive (WFD) (Directive 2000/60EC) Ą ñWater is not a

commercial product like any other, but rather a heritage which must be protected,

defended and treated as such.ñ

Integrated Water Resources Management Guideline (National Water Mission, 2010)

Ą ñA process which promotes the coordinated development and the management of

water, land and related resources [é] to maximise the resultant economic and social

welfare.ñ

Context of Water Resources Management
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National Level

ÅNational water strategies and laws

ÅHarmonisation of investment planning

ÅWater sector reform including regulation

Basin Level

ÅSupport of basin organisations

ÅData and information management, Decision-support Systems (DSS)

ÅDevelopment of water management plans

ÅMulti-stakeholder agreements on Water Resources Management 

Local Level

ÅParticipative management structures e.g. water user associations

ÅWastewater treatment, water reuse

ÅWater storage, flood and rainwater management

ÅWater efficiency, energy efficiency

Elements of Water Management at Different Levels



RBM in Europe: A Long Journey with the EU Water Framework Directive
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1980 1990s 2000

Standards for 

drinking water, 

wastewater 

discharge and 

cont. surface and 

bathing water 

quality 

Acknowlegded the 

need for broader 

water policies and 

an integrated 

approach

Development and 

adoption of the EU 

WFD

River Basin 

Management



Á River Basin Management (RBM) is a practical approach which includes measures 

necessary to achieve set goals and objectives

Á In 2000, the European Union (EU) adopted the Water Framework Directive (WFD)

Á From the requirements of the WFD, and the principles and needs of water resources 

management, a River Basin Planning and Management Cycle was developed

River Basin Management Principles
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Á In Europe: Years 2015, 2021,2027 Ą Cycle length 6 years
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RBM Cycle

Adapted from: http://ec.europa.eu/environment/water/water-framework/info/timetable_en.htm



The River Basin Planning and Management Cycle
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ĂOuter cycleñ

Planning and 

decision making

level

ĂInner cycleñ

Technical/ 

operational levelñ



The River Basin Planning and Management Cycle
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Figure 2. River Basin Management Cycle Timeline 

Å RBM process requires planning over several years and implementation 

cycles that are to be repeated in a certain frequency (e.g. 6 years).

Å Each Cycle is a revision to adjust to new conditions in the basin and to 

addresses new challenges.



Didactical Approach
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To achieve the objective of this training

programme:

ÁWorking groups of up to 5 people will be 

established

Á Each working group chooses one (sub)basin 

in the Ganges to work on throughout the 

training programme

Á Trainers will assist during the group works.

Didactical Approach
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2 Clear Governance and 
Coordination Structure

2.1 Governance and Legal Framework
2.2 Basin Coordination Structures
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The River Basin Planning and Management Cycle
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ĂOuter cycleñ

Planning and 

decision making

level

ĂInner cycleñ

Technical/ 

operational levelñ



2 Clear Governance and 
Coordination Structure

2.1 Governance and Legal Framework
2.2 Basin Coordination Structures
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What is Governance?
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ÁWater governance is ñthe set of administrative systems, with a core focus on 

formal institutions (laws, official policies) and informal institutions (power relations 

and practices) as well as organisational structures and their efficiency.ò (Water 

Governance in OECD Countries, A Multi-level Approach, OECD)

ÁWater governance refers to the range of political, social, economic and 

administrative systems that are in place to develop and manage water resources, 

and the delivery of water services at different levelsô (Rogers and Hall, 2003)

Ą It is a set of principles, norms, rules and procedures that:

ÁDefine overall objectives for water resources/basin management

ÁEstablish norms and aspiration how and with which aim to manage water resources

ÁDefines rights and obligations of different actors/users

ÁEstablishes mechanisms for continuous actor cooperation and negotiation



Water law ïThe basics
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What is law?

ÁThe law provides the framework within which activities can be carried out in a 

society. 

ÁThe law is the total of rules and regulations to arrange human relations and bring 

order to human conduct in a given state on a given issue

And what is water law?

ÁWater law is a building block of the institutional layer needed for sound water 

governance

ÁWater law is made up of all the provisions which in one way or another govern the 

various aspects of water management, i.e. water conservation, use and 

administration, the control of the harmful effects of water, water pollution and so on 

(Caponera, 1992).



Water Rights as the Basis for Water Law
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ÁIt is a legal entitlement to use water and not a property right in the water

ÁIt establishes a legally enforceable expectation for the holder of the right and can exclude 

others from use of that water 

ÁSources of water rights: legislation/water code but also traditional and customary water 

uses

ÁIt is legally enforceable so can be claimed before a court of law against the claims of the 

other, including the government 

ÁBy providing security and reliability of title it supports investment

ÁIt includes

-Rights: abstracting surface or ground water for different purposes, free from interference 

and enforceable

-Obligations: return unused water, treat wastewater, pay water charges and use water in 

compliance with license terms (conditions of use)

ÁTraditionally linked to the use of land



Example: Legal foundation of the International Commission
for the Protection of the Danube River (ICPDR)
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Source: ICPDR

Å800,000 km²

Å19 countries

Å14 of those, together with the 

European Union, are 

contracting parties of the 

ICPDR.

ÅConsidered as the most 

international river basin in 

the World.



The overall legal instrument for co-operation and transboundary 

water management in the Danube River Basin is The Danube River 
Protection Convention (DRPC).

Its main objective is to ensure that surface waters and groundwater 

within the Danube River Basin are managed and used sustainably 
and equitably.

This involves:

Á Ensuring sustainable water management

Á Ensuring conservation, improvement and rational use of surface 

waters and groundwater

Á Controlling pollution and reduce inputs of nutrients and 

hazardous substances

Á Controlling floods and ice hazards

Example: Legal foundation of the International Commission
for the Protection of the Danube River (ICPDR)

Module 2 Danube River BasinPage 31



Example: Legal foundation of the International Commission
for the Protection of the Danube River (ICPDR)
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Á When the EU Water Framework Directive (WFD) came into force in 2000,

it established a legal framework to:

Á protect and enhance the status of aquatic ecosystems,

Á prevent their deterioration,

Á and ensure the long-term, sustainable use of water resources throughout the EU.

Á In response, the 15 Contracting Countries of the ICPDR, including the 5 non-EU Member 

States (MS), agreed to implement the WFD throughout the entire basin. 

Á The contracting parties made the ICPDR the facilitating platform to

coordinate WFD-related work.



Video ïInternational Commission for the Protection of the 
Danube River (ICPDR)
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(Duration 4:45 min) 



Example: in India ïLegal Framework for Basin Management in India
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ÁSpecific Acts as seen in the case of the Brahmaputra Board (Brahmaputra Board Act,

1980) or Damodar Valley Corporation (DVC)

ÁTribunals are established under the Inter-State Water Disputes Act of 1956 as a result

of existing inter-states river water disputes among riparian States

ÁMoUs between States as in the case of Upper Yamuna River Board

ÁGazette notification as in the case of National Ganga River Basin Authority (NGRBA)



Example: in India ïLegal Framework for Basin Management in India
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Á2018 draft River Basin Management Bill, under public consultation, has suggested a

two-tier system of management of the River Basin Authority:

ÁThe Governing Council:

ÁChief Ministers of the basin States & UT.

ÁState Ministers in charge of the Water Resources Departments.

ÁChairman of the Executive Board.

ÁAn Advisory Council assisting the Governing Council.



Example: in India ïLegal Framework for Basin Management in India
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Á2018 draft River Basin Management Bill, under public consultation, has suggested a

two-tier system of management of the River Basin Authority:

ÁThe Executive Board:

ÁChairman,

ÁAdministrative Secretary of the State Water Resources Departments.

ÁAdministrative Secretaries of various Departments.

ÁSectoral experts in sectors such as

ÁNominees from Central Water Commission (CWC), Central Ground Water

Board (CGWB), Financial Advisor etc.



Example RBO in India: the Damodar Valley Corporation (DVC)
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Source: https://www.dvc.gov.in/dvcwebsite_new1/dvc-map/

ÅAbout 25,000 km².

ÅShared by two States:

ÅJharkhand,

ÅWest Bengal.



Legal background

Á The DVC (Amendment) Bill, 2007 was introduced in the Lok Sabha on 4th May, 2007.

Á The Union Cabinet approved introduction of the DVC (Amendment) Bill 2011 on 16th 

June 2011 for the reconstitution of the DVC.

DVCósBoard

Example RBO in India: the Damodar Valley Corporation (DVC)
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Board 
Members

Chairman
Member

Secretary
Member
Technical

Member 
Finance

Experts:

1.1. Water Supply
2. Irrigation
3. Electricity 
Generation, 
Transmission & 
Distribution

Government:
1. Central 
Government

2. State of 
Jharkhand.

3. State of West 
Bengal

4 permanent members

6 part-time members

The DVC was established as a quasi-independent corporate 

body and its authority and planning activities are not 

restricted by existent State and District boundaries.



Example RBO in India: the Pamba River Basin Authority
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ÅAbout 2,200 km².

ÅThird largest river 

in Kerala.



Pamba River Basin Authority Bill (2009)

Á The bill established the Pamba River Basin Authority as a statutory 

body for conservation of water resources in the Pamba River Basin.

Á Preamble states ñthe government is bound to ensure the

quality of water in the river and to take measures to prevent pollution

and to undertake integrated planning, monitoring, management and 

development of water resources in the river with the river basin as an 

integral unit.ò

Á It has the power to impose controls or restrictions over the exploitation 

of natural resources or encroachments that have an impact on the 

water resources and the basins of the Pamba River.

Example RBO in India: the Pamba River Basin Authority
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The Basin Authority is represented by stakeholders from                                                                
15 different governmental sectors as well as autonomous
representatives:
Á Chairman: the chief minister

Á Vice-chairman: Keralaôs Water Resources Minister

Á Member Secretary : Water Resources secretary

Á Chairman of the Kerala State Pollution Control Board

Á Secretaries of various departments such as Revenue,

Forest, Local Self-government, Health, Science and

Technology and Environment, Finance, Power and

Devaswom.

Á Two water sector experts

Á Two members of the House of the People, nominated by

Government, representing the constituencies

Á Two members of the Legislative Assembly, nominated by

Government, representing the legislative constituencies

Á Presidents of the District Panchayats

Example RBO in India: the Pamba River Basin Authority
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PRBA organigram

Pamba River Basin Authority Bill (2009)



Å As of today, the PRBA is not operational. Actions on the ground were not taken to the 
level to which it should have been undertaken.

Å According to the former Director of the PRBA, the reasons are:

- It was not given priority by the Government

- Lack of leadership

- Lack of financial resource allocation

- Apprehension by the stakeholders that this is not going to be feasible in Kerala/India

- Frequent transfers of the officials

- Lack of functioning of the various related departments in an integrated manner, even 

conflicts

Å Departments members of the PRBA have undertaken their respective activities which 
happen to enable/facilitate the PRBA. But these activities were not integrated.

Å A strong leadership can make a huge difference as the Chief Minister is the Chairman of 
PRBA.

Example RBO in India: Actual status of the Pamba River Basin Authority
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Case of RBO in India: the River Basin Authority (RBA) in Kerala
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RBA organigram

Source: Note from the Chief Engineer Irrigation & Administration 

Thiruvananthapuram, dated 25/03/2019

In 2018, Kerala state government
announced its plan to establish a
River Management Authority for                                                                                           
the 44 rivers in the State.

Proposed set-up of the RBA:

Á Governing Council

Á Executive Committee

Advised by an Advisory Committee:

Á Provide technical advices

Á Without any decision-making powers



2 Clear Governance and 
Coordination Structure

2.1 Governance and Legal Framework
2.2 Basin Coordination Structures
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Institutional set-up

Stakeholder engagement

Will be discussed in detail during Training Module 3!



3 Basin Characterisation
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The River Basin Planning and Management Cycle
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ĂOuter cycleñ

Planning and 

decision making

level

ĂInner cycleñ

Technical/ 

operational levelñ



ÁStep 1: Categorisation of the water body within the river basin district

ÁEx.: river/lake/transitional water/coastal water, artificial water body, heavily modified water body)

ÁStep 2: Typisation/Descriptation of the water body according to its caracteristics

ÁEx.: ecoregion, altitude, size of the catchment, geology, flow, etc

ÁFor artificial and heavily modified surface water bodies the differentiation shall be undertaken in 
accordance with the descriptors for whichever of the surface water categories most closely 
resembles the heavily modified or artificial water body concerned.

ÁStep 3: Produce a map with the water bodies of the river basin district

ÁFor each surface water body type characterised, type-specific hydromorphological and  
physicochemical conditions shall be established representing the values of the hydromorphological
and physicochemical quality elements.

ÁType-specific conditions  and type-specific biological references must be derived.

Characterisation of the River Basin (i.e. surface water bodies)
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Detailed description/ characterisation of 
the basin

Á Identification of significant water management 
issues

Á Pressures and impact analysis of the human 
activities on the surface and groundwater 
bodies

The DPSIR scheme

Á The scheme was adopted by the European 
Environment Agency

Á Identifying driving forces (D), pressures (P), 
states (S), impacts (I), responses (R)

Basin Characterisation
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The DPSIR Scheme
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s

-

Responses

Impacts

Driving forces

Social and economic 

developments which 

exert or mitigate 

pressures on the 

environment

Pressures

Stresses that human 

activities put on the 

environment, stemming 

from socio-economic 

activities

Measures and 

responses undertaken 

by society to address 

environmental 

concerns

State

State of the 

environment, i.e. the 

present condition in 

terms of quantity and 

quality of resources

Effects of a changed 

environment (water 

quality deterioration  and 

the consequences for 

human health, the 

economy, etc.

The DPSIR scheme

Á The scheme was adopted by 

the European Environment 

Agency to assess Pressure 

and Impacts.

Á Identifying driving forces (D), 

pressures (P), states (S), 

impacts (I), responses (R)

Programme of Measures



Example: in the Elbe basin ïBasin Characterisation
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International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe

Å148,000 km²

Å4 countries (Germany, Czech 

Republic, Austrian and 

Poland).

Å99% of the area in Germany 

and Czech Republic.



The Drivers-Pressures-State-Impact-Response (DPSIR) analysis and 
expert judgement to carry out the risk analysis (among others).  5 identified 
Significant Water Management Issues (SWMIs) in the Elbe Basin for the 
updating of the plan were identified:

Example: in the Elbe basin ïBasin Characterisation
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Á Enhancement of hydromorphology and river 

continuity

Á Reduction of nutrients and hazardous 

substances

Á Sustainable water quantity management

Á Reducing impacts from mining

Á Issues of Climate Change

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe

All issues were addressed in the programme of measures formulating

the Ăresponsesñ to heal the observed deficits. 



Example: in the Elbe basin ïUsing Flagship species to involve
the public
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In the Elbe River, salmon and sturgeon are flagships species at the top of the 
aquatic food chain. The re-introduction of these species, after having 
disappeared, depend on many aspects of successful RBM. An analysis for 
sturgeon and salmon was carried out: 

Á DRIVERS: Industrial development, transport, energy generation, 
agriculture, human settlements

Á PRESSURES: Wastewater pollution, nutrient and pesticide pollutions, 
modification of river course, illegal fishing

Á STATE: High nutrient load in water, straightened channels, less 
biodiversity in the river 

Á IMPACT: European sturgeon completely disappeared and is being 
introduced by artificial stocking activities. 

Á RESPONSE: Pollution reduction, restoration of habitats, improved 
hydropower, navigation and flood protection infrastructure to open  
migration routes

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe
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15% ( 

9,804 km2)

79% (51,504 km2)

6 % (3,837 km2)

Total Catchment Area / Tapi River Basin:

65,145 km2

Example: Tapi River Basin Management Plan



Åéagreed on 29 March 2019 between the three Tapi States

ÅFor each Key Issues:

ÅVisions and management objectives.

ÅPressure/Impact Analysis and Risk Assessment including scenarios.

ÅProgramme of Measures.

ÅThematic  maps are key to Tapi RBM Plan: easy overview on all issues on 
the basin ïwide scale.

Example: Tapi River Basin Management Plan
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Example: in the Ganga basin ïHot Spots/Pressures
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Urban Pollution

Municipal Wastewater



Example: in the Ganga basin ïReal time Monitoring
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From Training Module 2: DPSIR Exercise

Modules 2Page 59

Pressures analysed through group work

Dehradun

1. Encroachment

2. Untreated domestic wastewater

3. Inadequate solid waste management

4. Untreated industrial wastewater

Lucknow

1. Lack of public awareness

2. Disruption of river flow/ over-abstraction

3. Untreated domestic wastewater

4. Untreated industrial wastewater

Detailed results can be found on the e-learning 

platform
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Description of 

the river basin

Identify pressures

Assess Risk from pressures

Develop monitoring and 

classification system

Monitor to check

risk assessment
Monitor to assess

status

Monitor to assess

effectiveness of measures

Annex II and V of the EU WFD

C
h
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Annex II

Annex V

Rationale for a Monitoring Programme



4 Basin Vision and
Aims/ Objectives
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The River Basin Planning and Management Cycle

Page 62

ĂOuter cycleñ

Planning and 

decision making

level

ĂInner cycleñ

Technical/ 

operational levelñ



What is a Joint Vision?
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A joint vision in basin planning is:

Á A high-level statement of goals and 
priorities that basin planning aims to 
support

Á Describes a desired state of the basin to 
be achieved 

Á Reflects and addresses main concerns 
and aspirations in a basin

Á Gives a broad indication of the priorities in 
the basin 



The Process of Defining a Joint Vision 
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A joint vision is typically developed in a process that:

ÁBrings together different users of the basinós resources

ÁAllows users and managers to think about a desired future in an 
aspirational manner

ÁHelps identifying joint values and interests (and thus overcoming 
differences)

The Vision process typically:

ÁIs coordinated by a designated management unit/actor (e.g. basin 
organisation secretariat)

ÁConsists of consultations with stakeholders at different levels 
(local, regional, national, transboundary)

ÁDevelops a series of subsequent drafts of a vision for discussion

ÁEventually leads to agreement of a joint vision by all those 
involved



A Vision Changes Over Time: Example of the Rhine River Basin
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Á A vision changes over time as challenges and priorities in the basin change with the state 
of the basin itself

Ą This ensures that the vision continuously reflects the key water management issues in the 
basin and addresses them

1987: First Rhine River Basin Plan

ÅñTo improve the state of the river to 

such an extent that fish return to the 

riverò

ÅñGuarantee the production of drinking 

water for the futureò

ÅñReduce the pollution of river 

sedimentsò

2001: Rhine Visioning Process

ÅñFormer networks of habitats and ecological 

patency of the Rhine are restoredò

ÅñFish in the Rhine, mussels and crustaceans are 

suitable for human consumptionò

ÅñThe risk of flood damage is reduced by 25%ò

ÅñDrinking water production will be possible using 

simple, nature-near treatment proceduresò



Example: Vision Ganga 2017
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Source: NMCG (2017) Vision Ganga. Page 14.

Á The Vision 

Ganga has

been drafted in 

2017 from

the Ganga 

RBMP.



Example: Vision Ganga 2017
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I. ñAviral Dharaò(Uninterrupted Flow)

ñTheflow of water, sediments and other natural constituents of river Ganga
are continuous and adequate over the entire length of the river throughout
the year.ò

II. ñNirmalDharaò(Unpolluted Flow)

ñTheflow in the Ganga river network is bereft of manmade pollution.ò

[é] the ñwholesomeness of national river Gangaò,viewed from a
dynamic perspective, was determined in GRMPB to be the sanctity of the
river system imbibed in the following four points:

Source: NMCG (2017) Vision Ganga. Page 14 



Example: Vision Ganga 2017
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III. Geologic Entity

ñTheGanga river system is the earthôscreations of ancient times, which
may not be reparable if damaged. The geological integrity of the entire
basin must therefore be protected.ò

IV. Ecological Entity

ñTheGanga river system is a delicately structured balance between
various living species and the physical environment [é]. Overexploitation
and unhealthy interferences with the biophysical resources of the river
system must therefore be abandoned outright.ò

Source: NMCG (2017) Vision Ganga. Page 14 



River Visions: Return of Flagship Species
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Rhine salmon

Salmo salmar

(Ref: IKSR (2004) RheinLachs 2020).

Danube Sturgeon

(Ref: ICDPR (2016) Sturgeon 2020).

Ganga dolphin?

Platanista gangetica

(Ref: Blogspot Balams heart. Susu Gangesdelfin, 2015). 



From a Vision to Specific Objectives
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Issue in the basin Joint vision

Objective 1

Objective 2

Objective 3

Pollution Clean river

Reduce non-point 

source pollution

Reduce industrial 

pollution

Reduce untreated 

household 

wastewater

Á A joint vision describes the desired state of a basin in very broad and strategic terms Ą
This is insufficient to define and implement specific steps to reach this desired state

Á Specific objectives that operationalise the vision need to be defined to:

-Translate the vision into something more operational

-Break the overall vision down into actionable pieces

-Provide clear guidance on what needs to be done to achieve the vision



SMART Objectives 
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In order for objectives to be useful in the basin management plan and its 
implementation, they need to be SMART:

Sïspecific 

Mïmeasurable 

Aïachievable 

Rïrelevant 

Tïtime-bound

This often requires a further refinement of objectives with specific targets

Issue in the basin Joint vision

Objective 1

Objective 2

Objective 3

Pollution Clean river

Reduce 

agricultural 

pollution 20%

Reduce industrial 

pollution 30%

Reduce untreated 

household 

wastewater 50%



Example: Environmental Objectives in the EU WFD
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Art 4 of the EU WFD (2000) defines the 
environmental objectives to be achieved in all of the 
EUós water bodies as:

ÁGood chemical surface water status

ÁGood ecological water status surface waters

ÁGood ecological potential for artificial and heavily 
modifies water bodies 

ÁGood chemical and quantitative water status of 
groundwater bodies

ÁSpecific aims for protected areas 



Example: in the Danube basin ïVision and Objectives
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Vision:

Sustainable and equitable water management and flood risk 
management in the Danube River Basin

Goals of ICPDR:

ÁSafeguarding the Danubeôs Water resources for future generation

ÁNaturally balanced waters free from excess nutrients

ÁNo more risk from toxic chemicals

ÁHealthy and sustainable river systems

ÁDamage-free floods

Source: ICDPR (2016) Danube Declaration. ICDPR Website ĂAbout usñ Goals of ICPDR. 

http://www.icpdr.org/main/icpdr/about-us (02/2020)



Visions and objectives for the five identified Significant Water 

Management Issues (SWMI): 
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Example: the Elbe basin ïVision and Objective

Á Hydromorphological Alterations and River Continuity

Á Reduction of Hazardous substances and nutrients 

Á Sustainable Water Quantity Management

Á Reduction of contaminations related to mining activities

Á Climate Change issues

Á Emissions of polluting substances do not cause any 

deterioration of groundwater quality. Water use is 

appropriately balanced and does not exceed the available 

resources.

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe



Á The Vision Ganga 

identifies some Strategic

Steps and Actions.

Example: the Ganga basin ïVision
and Objectives
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Uttarakhand Uttar Pradesh



Exercise: Are the Objectives of Vision Ganga SMART?
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Objective of the exercise:

ÁStimulate a group reflection on the objectives of Vision Ganga

Vision Ganga: Wholesomeness and sanctity of river system, imbibed in: 

(i) Aviral Dhara (uninterrupted flow)

(ii) Nirmal Dhara (unpolluted flow)

(iii) Geologic entity

(iv) Ecological entity

Group-work: 

ÁIdentify SMART indicators related to the ñVision Gangaò and its Key 
Measures.



5 Monitoring Programme
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The River Basin Planning and Management Cycle
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ĂOuter cycleñ

Planning and 

decision making

level

ĂInner cycleñ

Technical/ 

operational levelñ
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Description of 

the river basin

Identify pressures

Assess Risk from pressures

Develop monitoring and 

classification system

Monitor to check

risk assessment
Monitor to assess

status

Monitor to assess

effectiveness of measures

Annex II and V of the EU WFD
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Annex II

Annex V

Rationale for a Monitoring Programme



Monitoring Programmes

Á ñMonitoring programmes are required to establish a coherent and comprehensive 

overview of water status within each river basin district.ò

Á Monitoring information from surface and groundwater is required for:

- The classification of status (biological, chemical and hydromorphological/ quantity for 

groundwater)

- Validating the risk assessment 

- Assessment of long-term changes from natural conditions and resulting from 

anthropogenic activities 

- Estimating pollutant loads 

- Identifying reasons for failure to achieve environmental objectives

- é

Source: Guidance Document No. 7: Monitoring under the WFD, EC 2003
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Á Basin characterisation and monitoring is a complex undertaking Ą Requires the 

consideration of hydrology, hydro-morphology, chemistry, and biology to assess the 

overall status of water resources

Á All this makes the undertaking of basin characterisation and monitoring a labour-

intensive, time consuming and costly activity Ą Thus, the following needs to be 

carefully established:

ð The scope of the characterisation

ð Division of roles and responsibilities among the various stakeholders involved 

ð In addition to securing sustainable financing mechanisms

Á Monitoring programmes (according to the WFD) are derived from/ aligned with the risk 

assessment (DPSIR) to achieve cost-efficient design

Page 84

Relevance of Basin Characterisation and Monitoring for Policy Dialogue



Á Development of a monitoring programme and observation grid within the river basin

Á Assessment of the current water quality

Á Assessing options of environmental remediation

Á Identify shortcomings of regulations and protection provisions

Á Data to calibrate and run models

Page 85

What is Needed for the Design and Adaptation of Monitoring Programmes



Monitoring Parameters and Methods

Many of the monitoring methods applied for basin characterisation and assessment 

are also used for monitoring Ą Those include:

ÁHydrological parameters

ÁWater quality parameters

ÁBiological parameters

Additional methods which could be employed include:

ÁTelemetric Monitoring Systems

ÁRemote Sensing

ÁGeographic Information Systems (GIS)
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The water quality analysis in the Elbe River basin on the basis of an
international coordinated monitoring programme had already
been initiated at the beginning of the 1990s. This was the
cornerstone for the complex and coordinated monitoring of
the water quality of the Elbe and its tributaries.

Example: in the Elbe basin ïMonitoring Networks

Module 2Page 87

Á The first international monitoring programme with 63 parameters 

was set up for the year 1992.

Á Routine tests of suspended sediments were introduced in 1996.

Á The International coordinated Elbe Monitoring Programme 

2019 currently comprises the analysis of approximately 

180 parameters in the water phase and 70 parameters in 

suspended sediments. Approximately 10 parameters are 

analysed in the biological part of the monitoring programme.

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe



The water quality within the framework 

of the International Elbe Monitoring 

Programme 2019 is monitored at 

9 monitoring profiles in Germany and 

6 monitoring profiles in the Czech 

Republic (10 directly at the Elbe and 

5 at tributaries). 

Example: in the Elbe basin ïMonitoring Networks
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Å The water quantity/flow within 

Elbe River Catchment is 

measured at numerous 

measuring stations.

Å The data on all river basins and 

catchments  (e.g. water levels 

and flow) are available any time in 

real time via internet access. 

Example: in the Elbe basin ïMonitoring Networks

Module 2Page 89

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe

http://undine.bafg.de/elbe/peg

el/elbe_pegel_auswahl.html

Water Quality

Water Quantity

http://undine.bafg.de/elbe/pegel/elbe_pegel_auswahl.html


Example: in the Ganga basin ïMonitoring Networks

Module 2Page 90
Source: Ministry of Water Resources (2014) Ganga Basin 



Example: Surface Water Quality

Example: in the Ganga basin ïMonitoring Networks

Module 2Page 91

India Water Resources Information System (WRIS) Á 36 Real Time Water Quality Monitoring Station 

(RTWQMS) are operational

Á Water quality monitoring is carried out 130 locations

Á Dissolved Oxygen levels improved at 39 locations, 

Biological Oxygen Demand (BOD) decreased at 42 

locations and coliform bacteria count decreased at 47 

locations (2017 vs 2018 data).

Á Bio-monitoring of river Ganga at various locations 

(Haridwar to Diamond Harbour in West Bengal) has 

been carried out to study the Benthic Macro 

Invertebrates, which reflects the biological health of 

river Source: Press Information Bureau (2018) Year end Review-2018 

Link: http://indiawris.gov.in/

http://indiawris.gov.in/


Example: in the Ganga basin ïReal time Monitoring
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Exercise: Assessment of existing Monitoring in the Ganga
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Objective of the exercise:

ÁParticipants exchange and discuss their perspective on existing 
Monitoring Networks and Programmes in the Ganga.

Assess the monitoring programme which exists for your (sub-)basin 
while considering the following:

Å From your group point of view, does the current Monitoring Network 
and Programs help in your daily work, your assessment and 
decision-making?

Å Does it need to be improved? If yes, please detail.



6 Assessment of Water Quality 
and Quantity
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The River Basin Planning and Management Cycle

Page 95

ĂOuter cycleñ

Planning and 

decision making

level

ĂInner cycleñ

Technical/ 

operational levelñ



Á Understanding the current status of water quantity and quality

Á Delineate interventions by authorities

Á Feed models

Á Develop remediation programmes 

Á Verify the effectivity of the programme of measures directed to assure the adequacy of 

water quantity and quality

Á Identification of unknown environmental pressures

Á Establish a cost-effective monitoring programme

The Overall Objective from Assessing Water Quality and Quantity
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Water Quality: A Combination of Three Quality Elements
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Source: UBA (2017) Waters in Germany, page 26, table 5)



Hydromorphological Quality Elements
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Various river cross-sections 

showing disturbances of the 

river hydro-morphology (left-

hand side) and a graphic 

outline of a hypothetical river 

flowing into a delta (right-hand 

side)

Sources: REFORM Project: How to improve hydro-morphological assessments of rivers and 

streams? EPA Ireland, Hydro-morphology. Article by Quinnlan, E. and Ziegler June 2018



Page 100

Hydromorphological Quality Elements

Á Hydrology

Hydrologic water balance equation

Ą Forms the backbone of water resource management and can be calculated for a 
basin or region

0 %4 2 Ў3
P is Precipitation, ET is Evapotranspiration, R is Runoff, ȹS is change in storage

Á River hydromorphology considers: 

ð The physical character of surface waters 

ð Their connectivity

ð Status of riverbanks and sediments 

ð Information about flow regimes and water quantities

Ą Good hydro-morphological conditions support aquatic ecosystems; thus, it also 
considers structures and substrates of riverbeds and riverbanks and riparian zones
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Chemico-Physical Quality Elements

Á Water Quality

Includes:

ð Physical characteristics 

e.g. temperature, turbidity

ð Chemical characteristics 

e.g. pH, EC, salt content and ions such as 
K+, Na+, Ca+2, Mg+2, Cl-, SO4-2, HCO3-, 
fluoride, silica, Persistent Organic Pollutants 
(POP) such as pesticides, heavy metals, or 
micropollutants such as pharmaceuticals or 
hormones

https://blogs.worldbank.org/water/how-test-water-quality-

here-are-some-low-cost-low-tech-options 



Joint Danube Survey (JDS)

Á Until today four JDS were conducted in 2001, 2007, 2013 and 2019.

Á Largest river examination of its kind with high data quality. 

Á The results also serve as the basis for undertaking policy initiatives.

Key Objectives of the JDS

Á Production of reliable and comparable information on carefully 

selected elements of water quality for the length of the Danube River, 

including its major tributaries.

Á Harmonisation of water monitoring practices and procedures in 

accordance with the EU Water Framework Directive (WFD) through 

close coordination and further training.

Á Implementation of the Danube River Protection Convention.

Example: the Danube basin ïWater Quality Assessment

Module 2 Danube River BasinPage 103

Source: URL http://www.danubesurvey.org/

http://www.danubesurvey.org/


Example: the Elbe basin ïChemical Status of Surface Water
of the main stream

Module 2 Elbe River BasinPage 106

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe
not goodgood



Example: the Elbe basin ïChemical Status of the Main
Groundwater Bodies

Module 2 Elbe River BasinPage 107

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu Labe

good

bad

not classified



Video ïJoint Danube Survey 4 of the Danube

Module 2Page 108

(Duration 3:12 min) 



7 Implementation of RBM
7.1 RBM Plan

7.2 Development of Programme of Measures (PoM)

7.3 Aspects for Implementing PoMs / RBM Plans
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The River Basin Planning and Management Cycle
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ñOuter cycleò

Planning and 

decision making

level

ñInner cycleò

Technical/ 

operational levelñ



7 Implementation of RBM
7.1 RBM Plan

7.2 Development of Programme of Measures (PoM)

7.3 Aspects for Implementing PoMs / RBM Plans
7.4 Review and Revise PoM
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Moving from Vision and Objectives to a Comprehensive Plan

Modules 2Page 112

Adapted from Pegram et al., 2013, p. 83

Programme of Measures (PoM)



Planning Basin Approaches

Modules 2Page 113

Steps Rhine River Ganga River

Problem analysis:   

Analysing pressures and 

impacts

Water quality, flood risk, lack of 

fauna/ fish

Water allocation/ abstraction, 

water pollution (wastewater and 

solid waste), dams é

Definition of long-term objectives: 

vision

Re-introduction of salmon Aviral Dhara, Nirmal Dhara, 

geologic entity, ecologic entity

Definition of short-term objectives 

and results: strategic planning

Water quality targets, 

connectivity, flood risk 

management

(GRBMP 2015)

Operational planning 

to achieve results

River Basin Plans:

Wastewater treatment, 

connectivity, flood retention, 

awareness, organisation

(GRBMP 2015)



Overview of the Planning Process
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1) Definition of joint vision

2) Identification of objectives

3) Comparison of objectives against state of the basin

4) Definition of measures in order to move towards objectives

5) Specification of measures for implementation 

6) Drafting of management plan

Á Drafting of outline

Á Consultations

Á Drafting of plan and programme of measures

Á Consultations

Á Finalisation of plan and programme of measures

7) Dissemination of plan and programme of measures



Structure and Content of a Basin Plan

Page 115

The structure and content of a plan needs to be adapted to the needs of the basin and 
those involved in the planning and implementation process Ą Typically, the structure 
of a plan includes:

ÁDescription of the basin

-Current status 

-Future trends

-Key water management issues

ÁBasin vision/ aims and objectives

ÁImplementation plan/ Programme of Measures (PoM)

-Definition of measures

-Responsibilities and resources

-Monitoring mechanisms

Source: ADB River Basin Planning Principles (https://www.adb.org/publications/river-basin-planning-principles)



Levels of Basin Plans
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ÅInternational river basin 
commissions

Internationally-coordinated 
basin plans

ÅNational river basin communities
Nationally-coordinated 

basin plans

ÅFederal water or basin agenciesSub-basin plans



Examples of Structures of Basin Plans
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Danube RMBP Elbe RBMP

Can be found on the

e-learning platform!



Example: in the Danube ïThe ICPDR Danube River Basin Management Plan 
(2015)
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Pressures Objectives Programme of Measures 2015-2021 

Pollution by organic 

substances

Reducing pollution by 

organic substances

- Access to sewer systems, at least biological treatment 

- Constructing sewers and treatment plants

Pollution by 

nutrients

Reducing pollution by 

nutrients

- Nutrient removal technology for 28 million people 

equivalents

- Phosphate-free detergents

- Reduction of nutrient input and losses related to farmland

Pollution by 

hazardous 

substances

Reducing pollution by 

hazardous 

substances

- Apply best available technologies and treatment in 

industry

- Prevent accidents (Seveso III Directive)

Hydromorphological 

alterations

Improving the

hydromorphological 

conditions

- Construct 146 fish migration aids until 2021

- Restoration measures for rivers

- Reconnect floodplains / wetlands

Improving

groundwater

Source: ICDPR (2015) Danube River Basin Management Plan Update 2015 
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15% ( 

9,804 km2)

79% (51,504 km2)

6 % (3,837 km2)

Total Catchment Area / Tapi River Basin:

65,145 km2

Example: Tapi River Basin Management Plan



ÅOngoing activity under the India-EU Water Partnership.

ÅCovers the entire Tapi River Basin: beyond administrative borders

ÅTapi RBM Plan will be fully aligned to RBM Cycle

ÅBlending EU with Indian approaches

ÅEnabling JOINT planning and management of all issues and challenges

ÅCombination of all State information into one integrated RBM Plan

ÅOverview on entire Tapi basin

ÅDevelopment/implementation is steered by each State - based on joint aims.

ÅThe Tapi RBM Plan covers:

ÅSurface waters and groundwater (maybe coastal waters)

ÅWater Quality and Water Quantity

Example: Tapi River Basin Management Plan
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ÅAgreed overall Aim:

Åéensures for sustainable water resources management in the Tapi
River Basin enabling the protection of the aquatic environment as
well as a sustainable socio-economic development and water supply 
security through appropriate measures.

ÅIn detail, it is aimed for:

Åto ensure good quality of surface waters and groundwaters through the 
reduction of pollution and all other relevant pressures.

Åto ensure good/sufficient water quantity in surface waters and 
groundwaters through efficient water use and all other needed measures.

Example: Tapi River Basin Management Plan
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Åéagreed on 29 March 2019 between the three Tapi States

ÅFor each Key Issues:

ÅVisions and management objectives.

ÅPressure/Impact Analysis  and Risk Assessment including scenarios.

ÅProgramme of Measures.

ÅThematic  maps are key to Tapi RBM Plan: easy overview on all issues on 
the basin ïwide scale.

Example: Tapi River Basin Management Plan
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Example: Ganga River Basin Management (GRBM)
Milestones and Legal foundation

Module 2 Ganga River BasinPage 123

06/2010

09/2013

01/2015

Memorandum 

of Agreement between 

7 IITs and MoEF

for preparation 

of GRBMP

Interim 

GRBMP

Report

main plan document  

8 mission reports,

73 thematic reports

02/2009

National Ganga 

River Basin 

Authority (NGRBA)

constituted 12/2017

Vision

Ganga

10/2016

River Ganga 

Order:

Dissolution of NGRBA

Constitution of National 

Ganga Council (NGC)



Example: Ganga River Basin Management (GRBM)
Coordination Structure

Module 2 Ganga River BasinPage 124

Source: Ganga River Basin Management 

Plan (GRBMP)



Example: Ganga River Basin Management (GRBM)
Coordination Structure II

Module 2 Ganga River BasinPage 125

Source: Ganga River Basin Management 

Plan (GRBMP)



Nine themes

1. Environmental Quality and Pollution

2. Water Resources Management

3. Fluvial Geomorphology

4. Ecology and Biodiversity

5. Socio Economic and Cultural

6. Policy Law and Governance

7. Geo-Spatial Database Management

8. Communication

9. Environmental Flows

Example: Ganga River Basin Management (GRBM)

Module 2 Ganga River BasinPage 126



Á The Ganga RBMP has done a very comprehensive Basin Characterisation.

Á Each assessment report ends with some recommendation

actions to improve the wholesomeness of the river:

- ñAviral Dharaò (Continuous Flowò),

- ñNirmal Dharaò(ñUnpolluted Flowò),

- Geologic Entity,

- and Ecological Entity improve the situation.

Á However these recommendation actions have not been translated yet

into comprehensive Measures.

Example: Ganga River Basin Management (GRBM)

Module 2 Ganga River BasinPage 127



Á The EU-India Action Plan Support Facility conducted in 2010 the

project ñDeveloping a Roadmap for the Pamba riverò.

Á Implemented through targeted training/working sessions and

consultations of a broad spectrum of stakeholder.

Á It supported the newly set up Pamba River Basin Authority in

devising a management plan for future priority actions.

Á Objective was to evolve water management in the State to a sustainable water resources 

management practice that is cross sectoral, decentralized, and at the scale of the basin.

Á The main actions identified in the Roadmap were:

- the immediate need for operationalization of the Pamba River Basin Authority,

- adequate and thorough capacity building at State and local level in IWRM practices,

- and the development of a full IWRM Action Plan for the Pamba River.

Example: the Pamba River Basin ïIWRM Plan

Module 2 Pamba River BasinPage 128



Development of an IWRM Action Plan

Á Involvement of ca 80 representative stakeholders.

Á Water resources issues identified and ranked in accordance

to their importance.

Á Identification of water management constraints and possible solutions.

Á Preparation of an IWRM Roadmap, with identification of measures, timeline, responsible 

organisation and definition of monitoring indicators.

Example: the Pamba River Basin ïIWRM Plan

Module 2 Pamba River BasinPage 129



Development of an IWRM Action Plan

Example: the Pamba River Basin ïIWRM Plan

Module 2 Pamba River BasinPage 130

Source: Project ñDeveloping a Roadmap for the Pamba

riverò (EU-India Action Plan Support Facility, 2010)



7 Implementation of RBM
7.1 RBM Plan

7.2 Development of Programme of Measures (PoM)

7.3 Aspects for Implementing PoMs / RBM Plans
7.4 Review and Revise PoM
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The River Basin Planning and Management Cycle
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ĂOuter cycleñ

Planning and 

decision making

level
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Programme of Measures (PoM)
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ÁOnce a joint vision and specific objectives for basin management have been 
defined, a PoM is needed

ÁA PoM

Summarises all measures that need to be taken to reach the vision and 
the objectives

Provides a list of those measures in a systematic manner

Provides details on their implementation

Attaches timelines and implementation plans to the respective measures

Indicates resources needed for implementation (financial, technical, 
human)



Á Environmental quality standards

Á Best available technology

Á No further deterioration but restoration

Á Combined approach

Á Best practicable environmental option

Á Enforcement of permits

Elements of the RBMP and its PoM: The EU WFD Conceptual Approach
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Emission Cadastres as Decision Support Tool for PoM

Page 136

ÁBuild up an emission cadastre of communal/urban and industrial point sources

ÁIdentify point sources of pollution from urban and industrial sources using 

COD/BOD load

ÁIdentify priority hazardous substances to be reduced by river monitoring 

programmes

ÁReduction of industrial emissions Ą Hazardous substances from chemical, 

pharmaceutical, cellulose fabrication, paper and metallurgic industry



Example: the Elbe basin ïAction and Remediation Programmes

Module 2 Elbe River BasinPage 138

International Commission for

the Protection of the Elbe River

Mezinárodní komise pro

ochranu LabeThese programmes successful addressed

Á solving problems municipal wastewater,

Á industrial wastewater, 

Á reducing the diffuse loads (nutrients and herbicides) from agriculture,

Á reducing the diffuse loads from landfills and polluted sites. 

The Elbe Action Programme was completed with a final report in 2010.

These programmes were initiated before the WFD came into force.



Example: the Elbe basin ïSewage Treatment Prioritisation
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How to identify measures of highest effectivity (pollution) and efficiency (finance):

a robust and pragmatic approach from the emergency immediate action programme of
the Elbe River 1990.

Á Urban sewage point sources

The amount of sewage water load possible to reduce by treatment at source

Discharge points directly on the river

Discharge points on tributaries to the Elbe river ranked by distance to confluence
with the river

Á Industrial point sources

Industrial point sources which contribute more than 5% of the total load of the
river measured at a defined downstream monitoring transect

Industrial discharge points sources discharging directly into the river

Industrial discharge points on tributaries to the Elbe river ranked by distance to
confluence with the river



Example: Improvement of Surface Water Quality in Germany (1975-2000)
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1975 1990 2000



Example: Surat city
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