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KERNWOORD 1: WATER
Google Earth Satellite Image of the Earth – Openingsvraag 1: FULL OF WATER?



Perspectief

Openings Question:

(STILL)

FULL OF WATER?



Spheres showing:

(1) All water (largest sphere

over western U.S., 860 miles

(1,385 kilometers) in diameter)

(2) Fresh liquid water in the

ground, lakes, swamps, and

rivers (mid-sized sphere over 

Kentucky, 169.5 miles (272.8 

kilometers) in diameter), and

(3) Fresh-water lakes and rivers 

(smallest sphere over Georgia,

34.9 miles (56.2 kilometers) in 

diameter).

HOW MUCH WATER in the World?
https://www.usgs.gov/special-topic/water-science-school/science/how-much-water-there-

earth?qt-science_center_objects=0#qt-science_center_objects

(Credit: Howard Perlman, USGS; globe illustration by Jack Cook, 

Woods Hole Oceanographic Institution (©); and Adam Nieman.)

https://water.usgs.gov/contact/gsanswers?pemail=hperlman,kimmartz&subject=USGS+Water+Science%20(Water%20on%20earth):&viewnote=If+you+have+a+question+or+comment,+use+this+form+to+contact+me,+Howard+Perlman,+at+USGS.%3cbr+/%3e&note=Generated+by+gsanswers+feedback+form.
http://www.whoi.edu/page.do?pid=80696&i=7301
http://www.whoi.edu/main/copyright
http://adamnieman.posterous.com/


8/3/2023 05

(RUIMTELIJK, Waar praten we over?) GEBIED 

SURINAME:

Kaart: 1986; Drs. O.E. Kembel en G.J. Tjon A Loi

DIT is SU

Niet

KERNWOORD 1: RUIMTE Openings Question 2: WELKE RUIMTE?



Water Management - https://en.wikipedia.org/wiki/Category:Water_management

• Water management is the activity of

• Planning,

• Developing,

• Distributing and

• Optimum use of Water Resources

• under defined Water Polices and Regulations.

• It includes: management of water treatment of drinking water, 

industrial water, sewage or wastewater, management of water 

resources, management of flood protection, management of 

irrigation, and management of the water table.
8/3/2023
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https://en.wikipedia.org/wiki/Category:Water_management
https://en.wikipedia.org/wiki/Water_management
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“The Coordination of practices and policies affecting 

the spatial organization of an area, land or region”

Spatial planning is an holistic exercise whereby the 

organization of space is centered around the 

functionality of the space for human activities through 

sustainable planning of livable spaces where a healthy 

balance exists between human activities and protection 

of the natural environment.

DEFINITION OF SPATIAL PLANNING (FW)



SDG 11:  SUSTAINABLE CITIES AND COMMUNITIES (FW)

Although Sustainable spatial planning pertains to 
most all SDG’s, in particular SDG6 till SDG15, SDG 
11 is the one that especially focuses on 
sustainable spatial planning, where the 
development of land, thus the creation of livable 
spaces for human activities, where humans can 
safely live, work, recreate, raise and educate 
their children is very much dependent on sound 
spatial planning, guaranteeing sustainable and 
resilient cities and communities. 



HISTORIC OVERVIEW OF SPATIAL PLANNING IN SURINAME (FW)

The Periods of Development in Suriname:

1. 17th – early end of 19th century—early 20th century: Development of Plantations mostly along the coast of the 
Suriname river and the Commewijne river;

2. End 19th century and beginning 20th century:  Immigration laborers in Suriname were imported to try to save 
the plantation econommy, expansion of Paramaribo to the North and South, to accommodate people moving 
from the plantations to the city, Freeman Gron, Beekhuizen and Kwatta;

3. First half of 20th century 1920’- 1960’s:  Bauxite period: 

 Development of Industrial zone like Paranam and Moengo;

 Afobakka Dam and the establishment of the distrikt Brokopondo;

 Introduction of Kabaleboproject and development of Apoera in the West;

 further expansion of Paramaribo, development of areas like Zorg en Hoop, Uitvlucht in the South, and 
Maretraitte, Rainville en Blauwgrond in the North;

 New agriculture developments: Rice and Banana, in the west the development of New Nickerie and 
Wageningen due to the rice sector, and Saramacca, SURLAND due to the banana sector;

4. Second half of the 20th Century: Development of the Oil Sector, development Industrial areas along the 
Suriname river and in Saramacca, development of the State Oil company of Suriname;

5. 21st Century:  Development of the Gold and Oil sector, I am Gold and Rosebell Goldmines were operating in the 
South interior of Suriname, Gold fever brought about illegal gold miners from Brazil and also locally, 
establishment of small gold settlements, unplanned settlements in the interior; Two major infrastructure 
works, the Wijdenbosch bridge over the Suriname river and the bridge over the Coppenameriver, to open up 
the interior and create better access to the interior from Paramaribo;



GOALS AND OBJECTIVES STANDARDS AND STRATEGIES SPATIAL PLANNING (FW)

 Protection of the land against urbanization issues where land that was zoned for agricultural purposes is converted 
to other uses:

 Protection of the natural capital against urban and peri-urban activities;

 Protection of the land against issues concerning sea-level rises like salt water infiltration as a result of climate 
change;

 Adaptation and protection against climate change and protect the human settlements and the build heritage;

 Protection and conservation of the biodiversity and ecosystems and the quality of freshwater and groundwater 
reserves;

 Protection of the hydrological regime and the quality of water, minimizing erosion by introducing innovative urban 
design practices when designing the storm water management systems;

 Minimize pollution form agricultural practices, mining, industrial development, and other human activities;

 Place proper buffer zones between urbanized areas and coastal- and river mouth areas and forested and rural 
areas;

 Management and protection of the hydrology and storm water systems through flood plain management and the 
use of environmentally designs for storm water management systems tot guarantee water quality;

 Minimize the removal of vegetation during the development of land;

 Protection of the livable spaces against destruction and fragmentation;

 Create less car-centric residential areas through smart and innovative planning by encouraging public 
transportation use, create compact city’s, through better access of facilities and  designing human friendly 
neighborhoods;

 Control activities along the coast through adaptive and smart planning



LAYERS OF LAND USE PLANNING SYSTEMS

LAYERS OF URBAN DEVELOPMENT

(FW)



5 SYTEPS OF THE PLANNINGS PROCESS (FW)



THE WAY FORWARD:

COMBINING SPATIAL PLANNING AND THE ENVIRONMENT (FW)

 In 2020 the Ministry of Spatial Planning and Environment was established, the 
goal was to finally combine the Spatial Planning and environment, so that 
issues pertaining both spatial planning and the environment can be 
structurally looked at, where the need to develop sustainable and resilient 
living spaces through sound planning, dealing in a proper way with the issues 
of Climate change and other social and economical issues.

 The Ministry has taken it upon itself to rectify the Environmental Act and to 
start the process for developing the Spatial planning act.  

 A draft vision for Spatial planning development was presented in a white 
paper.  Further the ministry as produced the policy document standards and 
guidelines towards sustainable spatial planning. 
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SPATIAL PLANNING

Ontwikkelingsplan → Struktuurplan → Bestemmingsplan

COMPILATIE UIT DIVERSE BRONNEN: (RW)
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SPATIAL PLANNING

TWEE VOORBEELDEN
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Ontwikkelingsplan → Struktuurplan → Bestemmingsplan
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Ontwikkelingsplan → Struktuurplan → Bestemmingsplan
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Ontwikkelingsplan → Struktuurplan → Bestemmingsplan
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RESUME
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RESUME (2)
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RESUME – Thematische Info/Kaarten



Spatial Planning in relatie tot Water Managements
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Fig. 7. Part of the coastal area of Suriname with 

east–west-oriented cheniers (black) (Zonneveld, 

Reference Zonneveld, Morrison and Wright1968).

Marine and anthropogenic controls on the 

estuary of the Suriname River over the past 50 

years

Published online by Cambridge University 

Press: 27 June 2016

K. Gersie , P.G.E.F. Augustinus and R.T. Van 

Balen

Spatial Planning in relatie tot Water Managements 2
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MANGROVE ZONE

LAGE DELEN – BEBOUWD EN 

NIET BEBOUWD

RITSENBUNDELS

S

HOGE RITS ZONE

OUDE KUSTVLAKTE RITSEN 

ZONE

LAGE DELEN –

AGRARISCH/RURAAL

https://www.cambridge.org/core/journals/netherlands-journal-of-geosciences/article/marine-and-anthropogenic-controls-on-the-estuary-of-the-suriname-river-over-the-past-50-years/302634AE81E231FB021F561A3172CCDD#ref029
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=K.%20Gersie&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=P.G.E.F.%20Augustinus&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=R.T.%20Van%20Balen&eventCode=SE-AU


GLOBAL OVERVIEW OF 
THE DRAINAGE 

SYSTEM
• WATER RECEIVING BODIES

• MAIN WATER WAYS

• MAIN DRAINAGE DISTRICTS

2 INTERESTING FEATURES:

• Natural Drainage Barrier
Kwattaweg ridge)

• Saramacca canal

8/3/2023
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MDDs VERDER 

VERDEELD IN 

CATCHMENTS

CONCEPTUEEL!

CONCEPTUEEL!
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Spatial Planning in relatie tot Water Managements 4
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WATER OVERLAST – DRAINAGE STRUKTUUR



VOORBEELD Maatregelen verkavelingen e.d.: (micro & meso nivo)

8/3/2023 27

CONCEPT

Ruimtelijke Ontwikkelingsstrategie

woningbouw
Blz. 44. 

• 8-10% waterbergingoppervlakte binnen
bebouwd gebied / nieuwe ontwikkelingen
• max 25% van groenscheggen bebouwen, mits
• groene ader ononderbroken
• 15% recreatief gebruik binnen nieuwe
• ontwikkelingen

(In Amsterdam bevat het verplichte programma 16% van de grondoppervlak van het project. Blz 43.)In opdracht van:
Grondontwikkelingsbedrijf (GOB), Ministerie van SoZaVo
Opstellers:
Ruwan Aluvihare, landschapsarchitect DRO, Gemeente Amsterdam; Inge Kok Postma, stedenbouwkundige DRO, 
Gemeente Amsterdam; Sandra ten Dam, assisentie; Rudy Loos, grafische vormgeving



Ontwikkelingsplan –

struktuurplan -

bestemmingsplan

8/3/2023
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VOORBEELD 

invulling

Waterpartijen
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Rekening houdend met ONTWIKKELINGEN –

GROEI RICHTINGEN VAN DE STAD
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Rekening houdend met ONTWIKKELINGEN – GROEI RICHTINGEN VAN DE STAD 2

(BUSINESS AS USUAL SCENARIO)



8/3/2023

31

SPATIAL PLANNING IS NIET ALLEEN STADS-, TOWN OF URBAN 

PLANNING, LANDINRICHTING IS EVEN BELANGRIJK

CULTUURTECHNISCH VADEMECUM, 1988
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SPATIAL PLANNING IS NIET ALLEEN STADS-, TOWN OF URBAN 

PLANNING, LANDINRICHTING IS EVEN BELANGRIJK

LEGAL FRAMEWORK:
• THE PLANNING ACT

• URBAN PLANNING ACT 

(STEDEBOUWKUNDIGE WET)

• LAND USE PLANNING ACT

• THE BUILDING ACT

• THE ACT ON REGIONAL BODIES



Hydrology 7-F-1 APPENDIX F – RATIONAL METHOD

One of the most commonly used procedures for calculating peak flows from small drainages less

than 200 acres is the Rational Method. This method is most accurate for runoff estimates from

small drainages with large amounts of impervious area. Examples are housing developments,

industrial areas, parking lots, etc.

The Rational Method (or Rational Formula) is:

Q = Cf C i A (Equation 1)

Where:

Q = Peak flow in cubic feet per second (cfs)

Cf = Runoff coefficient adjustment factor to account for

reduction of infiltration and otherlosses during high intensity storms

C = Runoff coefficient to reflect the ratio of rainfall to surface runoff

i = Rainfall intensity in inches per hour (in/hr)

A = Drainage area in acres (ac)

Limitations and assumptions in the Rational Method are as follows:
• The drainage area should not be larger than 200 acres.

• The peak flow is assumed to occur when the entire watershed is contributing runoff.

• The rainfall intensity is assumed to be uniform over a time duration equal to or

greater than the time of concentration, Tc.

• The peak flow recurrence interval is assumed to be equal to the rainfall intensity

recurrence interval. In other words, the 10-year rainfall intensity is assumed to produce the 10-year flood.
8/3/2023
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Voorbeeld uitwerking Rationele Methode
(Inleiding_watermanagement_Dictaat_Waterbeheer.pdf; TU-Delft, Prof. Robert Brouwer & Prof. Nick van de Giesen, augustus 2008)
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https://www.lmnoeng.com/Hydrology/rational.php

RATIONAL METHOD
– IMPACT OF RUN-OFF COEFFICIENT
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M.b.t. verkavelingen de vraag: WONEN WE GOED?

VOORBEELD! 

ter illustratie



FLOODMAP.NET
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ISSUES include:

Flooding risk due to Climate Change (Sea Level Rise)

PREDICTED SCENARIO (20 - 30 YEARS) -

https://www.floodmap.net/?ct=SR

TOEKOMST? (CLIMATE CHANGE)

https://www.floodmap.net/?ct=SR


Erfenis? - Niet uniek: OOK TOEN!
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Figuur 3.2. Afstand tot verharde weg scenario 1, met de lijn in het midden van het groen als weg. 

VROEGER FLORERENDE PLANTAGE CULTUUR –

AFWATERING OP BASIS VAN SLUIZEN !



CONTINU PROCES 

DICHTSLIBBING EN 

DICHTGROEIEN

IMPACT:

Ø = V x A

Ø = V x A



WAT KUNNEN WIJ DOEN?

BACK TO NATURE!
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WIN-WIN “SEXY” SOLLUTIONS:

“LID Controls”/ CONSTRUCTED WETLANDS

MIX:

- STORMWATER MANAGEMENT

+

- LANDSCAPING

- SUCCES 

-
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M.Sc. STUDIE

PERRIN KEESMAAT, 

2023 



DISCUSSIE (?)
BETERE KEUZEN MAKEN - BESTEMMINGSKEUZEN O.B.V. GESCHIKTHEIDSCLASSIFICATIE ALS VOORWAARDE:

GESCHIKTHEID?

BETERE 

BESTEMMING?

VOORBEELD!

GESCHIKTHEIDSKAART

– BEBOUWING
HOE RODER HOE MINDER GESCHIKT

VOORBEELD! 

GESCHIKTHEIDSKAART

– GROOTSCHALIGE LANDBOUW

Echt goed geschikt is beperkt (donkergroen).

Zijn daarom andere bestemmingen daar wel

verstandig?

(Bron illustratie:

Ruimtegebruik Modelleren -

Een studie naar de impact van wegen in relatie tot verandering in de ruimte in Suriname. 

C.A.G. Jolly 1707736 Vakcode: FALW 450254 Vrije Universiteit Amsterdam, juni 2010



Land Suitability classification
•From Wikipedia, the free encyclopedia, 07/23

The Land Suitability Classification: a soil evaluation method, developed by FAO. The fitness for a defined use

. Present condition or after improvements. 

Structure

•I. Land Suitability Orders: reflecting kinds of suitability. 

•II. Land Suitability Classes: reflecting degrees of suitability within Orders. 

•III. Land Suitability Subclasses: reflecting kinds of limitation, or main kinds of improvement measures required, within Classes. 

•IV. Land Suitability Units: reflecting minor differences in required management within Subclasses

Land Suitability Orders

•Order S: Suitable. - sustained use is expected to yield benefits which justify inputs, without risk of damage to land resources. 

•Order N: Not Suitable. Not Suitable for a given use for a number of reasons. 

3 Classes:

Class S1 Highly Suitable: Land having no significant 

Class S2 Moderately Suitable: Land having limitations which in aggregate are moderately severe for sustained Application

Class S3 Marginally Suitable: Land having limitations which in aggregate are severe for sustained application 

Class N1 Currently Not Suitable: Land having limitations which may be surmountable in time but which cannot be corrected 

Class N2 Permanently Not Suitable: Land having limitations which appear so severe as to preclude any possibilities

https://en.wikipedia.org/wiki/Land_Suitability_classification

https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Evaluation
https://en.wikipedia.org/wiki/FAO
https://en.wikipedia.org/wiki/Land_Suitability_classification


UW MENING, GRAAG! (IN RELATIE TOT IWRM)

BESTEMMING: WAARDE: GESCH. SCORE:

1. WOONFUNCTIE

1. LAAGBOUW---------------------------

2. HOOGBOUW--------------------------

2. WERKEN

1. PRODUCTIE – PRIMAIRE-------------

2. PRODUCTIE – VERWERKING---------

3. DIENSTVERLENING--------------------

4. PUBLIEKELIJK (OVERHEID O.A.)----

3. RECREATIE

1. DROOG/LEISURE-----------------------

2. NAT/NATUUR---------------------------

3. VIRTUEEL?------------------------------

4. TRANSPORT

1. DROOG-----------------------------------

2. NAT---------------------------------------



BEDANKT!
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GOVERNANCE
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• Water governance and law – F. Hausil

• Water governance and spatial planning – R. Wong 

Loi Sing

RELATED COURSES



• Water governance

• The 10 building blocks of water governance

• Water governance in Suriname (exercise)

CONTENTS



 Water is the first principle of life;

 Water is related to climate, thirst, hunger, poverty, 

health, social & economical growth;

 Water is a source of conflict;

 Many of the most pressing challenges in the world 

are about water: too little, too much or too inferior. 

Such challenges can only be effectively addressed 

through adequate governance of available water 

resources (SIWI, Stockholm International Water 

Institute).



WHO (World Health Organization):
Sustainable Development Goal 6:
 Ensure availability and sustainable management of water and 

sanitation for all

Target 6.1:
 By 2030, achieve universal and equitable access to safe and 

affordable drinking water for all

Indicator 6.1.1:
 Proportion of population using safely managed drinking water 

services (drinking water from an improved water source that 

is located on premises, available when needed, and free from 

faecal and priority chemical contamination).



WATER: TOO LITTLE



WATER: TOO INFERIOR



WATER: TOO MUCH



WATER: TOO MUCH



WATER: TOO MUCH



WATER: TOO MUCH?



 How societies choose to govern their water resources and 

services has a profound impact on people’s livelihoods and 

the sustainability of water resources (Stockholm International 

Water Institute);

 Well-managed water resources can be a significant driver for 

growth and can generate huge benefits for human health, the 

environment and the economy. On the other hand, badly 

governed water resources can significantly hinder growth, 

reduce opportunities for further development, put ecosystems 

at risk, cause societal disruption, create political instability 

and impose economic costs (Working Group II of the 

Intergovernmental Panel on Climate Change, 2007).

WATER GOVERNANCE



 Poor resource management, corruption, inappropriate 

institutional arrangements, bureaucratic inertia, insufficient 

human capacity, and lack of investment funds all undermine 

the effective governance of water;

 Moreover, the allocation of water is often determined by 

factors and actors outside of what is traditionally defined as 

the water sector. Agriculture, trade, energy, and 

environmental and industrialization policies all affect water 

allocation, but none of these are generally within the control 

of the water sector. This makes good water governance 

particularly challenging;

WATER GOVERNANCE



 The answer to such challenges is to establish clear roles and 

responsibilities for governments, civil society, and the private 

sector in relation to water resources. Each actor has an 

important part to play and water governance is about creating 

the foundation for them to do just that.

WATER GOVERNANCE



WATER GOVERNANCE: 10 BUILDING 

BLOCKS

Marleen van Rijswick & Jurian Edelenbos & Petra Hellegers & Matthijs Kok & Stefan Kuks, 2014



WATER GOVERNANCE: 10 BUILDING 

BLOCKS
 The assumption is that water governance is sound when all 

three main dimensions and corresponding 10 building blocks 

are dealt with;

 The sequence and interdependence among these dimensions 

and elements have important implications. Sound water 

management and governance will only eventuate when there 

is congruence between these dimensions and corresponding 

elements. For example, implementation without attribution of 

responsibilities is, for instance, doomed to fail, and 

enforcement only can take place as regulations and mutual 

agreements are in place.



WATER SYSTEM KNOWLEDGE
1. Water system knowledge:

 The water system is defined as the combination of natural physical 

resources (such as rivers, rainfall, seas, lakes) and man-made 

infrastructure (such as canals, pumping stations, reservoirs, flood 

defences);

 The system supports societal functions (domestic and industrial water 

use, irrigation, shipping, hydropower, safety, etc.), and includes the 

ecosystems related to water;

 Knowledge of this system refers to knowledge of the natural processes, 

but also knowledge of the properties of the infrastructure;

 In order to know the water system, it is essential to measure the 

important characteristics. For example, in order to assess the 

availability of water, the precipitation at several locations in the river 

basin has to be measured;

 The necessary knowledge of the water system depends on its societal 

functions;



WATER SYSTEM KNOWLEDGE
1. Water system knowledge:

 Water systems show a high natural variability;

 Water resources involve the demand, supply and quality of fresh water;

 Besides knowledge about the water system in time and space, insight is 

also required into the impact of investments in water resources 

development on water availability;

 Flood risk involves the assessment of risk: the probability of failure and 

the consequences of failure (such as casualties and economic losses).

Assessment criteria: Is there sufficient knowledge of the existing water 

system in order to deliver the required service level of societal functions? If 

not, what are the gaps; is sufficient knowledge available to assess the 

impact on the water system because of changes in environment and societal 

functions?



WATER SYSTEM KNOWLEDGE



WATER SYSTEM KNOWLEDGE

Zeedijk Nickerie



WATER SYSTEM KNOWLEDGE

Deltawerken Nederland



WATER SYSTEM KNOWLEDGE

Landbouw



WATER SYSTEM KNOWLEDGE



VALUES, PRINCIPLES AND POLICY 

DISCOURSES
2. Values, principles and policy discourses: Water issues touch 

upon different values, principles and narratives;

 Values:
 Values may differ per country or society, and depend strongly on 

historical, cultural, normative and political views;

 Common interests may play a positive role in finding shared 

values;

 Well-known values are the recognition of human rights, equity, 

human dignity, justice, trust and solidarity or self-determination;

 Values can also be more specified for the water domain like flood 

protection for all against acceptable societal costs, or the 

availability of sufficient and clean (drinking) water, an equitable, 

sustainable and fair use of resources or the value that no 

significant harm should be done to others;



2. Values, principles and policy discourses:

 Principles: Values can be further elaborated in principles:
a. institutional principles, among others decentralization, 

subsidiarity, river basin management (= stroomgebiedbeheer), or 

integration;

b. principles of good governance, proportionality and public 

participation;

c. specific environmental principles, e.g. the precautionary 

principle, the polluter-pays principle, the prevention principle, 

the principle that pollution should preferably be tackled at the 

source;

d. technical principles, e.g. from global design to detailed design 

(see the eighth building block);

VALUES, PRINCIPLES AND POLICY 

DISCOURSES



VALUES, PRINCIPLES AND POLICY 

DISCOURSES



2. Values, principles and policy discourses:

 Policy discourses:
 The content of a water problem is shaped in different policy 

discourses. An example of two different and opposing policy 

discourses in the Netherlands is protection against extreme water 

events (dams, dikes) and living with water (providing more room 

for the river, for example) Suriname: Weg naar Zee?;

 Discourses frame certain problems; that is to say, they distinguish 

some aspects of a situation rather than others;

 In practice different discourse coalitions emerge that often fight 

with each other in order to becoming dominant (opposed to 

recessive) policy discourse coalitions in determining what the 

exact problem is sometimes ignoring the actual state of the water 

system and which type of solutions seem appropriate in handling 

water issues.

VALUES, PRINCIPLES AND POLICY 

DISCOURSES



2. Values, principles and policy discourses:

Assessment criteria: Is there sufficient knowledge of shared or 

conflicting values, viewpoints and principles (represented by 

different policy discourse coalitions) for water issues and their 

consequences for facing water management issues?

VALUES, PRINCIPLES AND POLICY 

DISCOURSES



STAKEHOLDER INVOLVEMENT

3. Stakeholder involvement:
 Water management and governance can be considered complex 

processes in which various actors with different and oftentimes 

opposing values, viewpoints and interests discuss, deliberate and 

negotiate problem analysis and solution-finding to water issues;

 Water governance points at situations where decision-making and 

implementing take place in networks of public, private and semi-

private actors and where governments increasingly use horizontal 

forms of steering to achieve results within these actor networks;

 Governments are often dependent on many stakeholders with 

different resources (knowledge, money, etc.). In this context, 

governments sometimes deliberately, sometimes forced by 

circumstances, give more room to stakeholders to influence decision-

making and implementation. 



STAKEHOLDER INVOLVEMENT

Wetland vs landbouw



3. Stakeholder involvement:
 The assumption is that the involvement of stakeholders in general 

enhances the content of policy proposals (because more knowledge 

becomes available) and creates more support legitimacy for water 

policy measures;

 Stakeholder involvement would improve the quality of decision-

making by opening up the decision-making process and making better 

use of the information and knowledge that is available in society;

 It would improve public understanding of the management issues at 

stake, make decision-making more transparent, and might stimulate 

the different government bodies involved to coordinate their actions 

more in order to provide serious follow-up to the inputs received. 

Water policy measures can become less controversial and 

implementation of decisions can be much smoother.

STAKEHOLDER INVOLVEMENT



3. Stakeholder involvement:
 Width of participation: the degree to which each member of a 

community is offered the chance to participate in each phase of the 

(water) policy process;

 Depth of participation: is determined by the degree to which 

stakeholders have the opportunity to determine the final outcome of 

the governance process.

Assessment criteria: Are all relevant stakeholders involved? 

Are their interests, concerns and values sufficiently balanced 

considered in the problem analysis, solution search process 

and decision-making?

STAKEHOLDER INVOLVEMENT



TRADE-OFFS

4. Trade-offs between social objectives: service-level 

agreements

 Allocation:
 The economics of water management is about the allocation of 

scarce resources (water quantity, water quality, safety against 

flooding, etc.);

 The water and safety allocation process is a political bargaining 

process (pros and cons of several sharing options between 

legitimate claimants at a specific time are weighted, and winners 

and losers make their case heard);

 Insight is required into various social (potentially conflicting) 

objectives and into the trade-offs between the impacts on various 

objectives of alternative measures. What are, for instance, the 

foregone benefits or opportunity costs cost (opofferingskosten = 

opbrengsten beste niet-gekozen alternatief minus opbrengsten

gekozen optie) of allocating water to ensure food self-sufficiency 

instead of allocating water in the most productive manner?



4. Trade-offs between social objectives: service-level 

agreements
 Reallocation: 

 Many countries recognize the need for reforming their water 

allocation. The implementation of new water-allocation mechanisms 

will have various implications. For instance, changes in water 

allocation can have an impact on the competitiveness of some 

industries; their costs can be unevenly distributed across social 

groups. Such considerations can make the political economy of the 

reform of water policies complex;

 In practice, the transition of existing service levels towards new 

agreed service levels will take place when the gains will 

outweigh the transaction costs of the reform and the difficulties 

related to challenging the beneficiaries of status quo.

TRADE-OFFS

Service-level agreement (SLA) = een overeenkomst tussen een leverancier en een afnemer 

van een bepaalde dienst waarin voor beide partijen duidelijk wordt gemaakt wat kan worden 

verwacht van de diensten, hoe de diensten kunnen worden verbeterd en wat de kosten 

daarvan zijn.



4. Trade-offs between social objectives: service-level 

agreements

 Allocation mechanisms:
 The service-level agreements have to be translated into rules, 

regulations and procedures, such that the water service delivered 

to each user is specified under different hydrological 

circumstances;

 The service-level agreements can be achieved by way of water-

allocation mechanisms (e.g. rationing, pricing or markets), as 

well as by water quality and safety standards (e.g. norms) 

combined with the instruments needed to achieve these 

standards. 

Assessment criteria: Are agreed service-level decisions based on 

trade-offs of costs, benefits and distributional effects of various 

alternatives?

TRADE-OFFS



Water quantity

Water quality

Seasonality of flow

Regulation

Water for agriculture

Domestic water

Water for industry

Water for nature

Water for recreation

TRADE-OFFS



RESPONSIBILITY, AUTHORITY AND 

RIGHTS
5. Responsibility, authority and means:

 Property rights: The identification of responsibilities and 

authorities with respect to water starts with the 

determination of property rights. Property rights can be 

understood as social relations that define the titleholder 

with regard to water resources in relation to all others. 

Such rights only have an effect when there is some 

authority system that agrees to defend a rights holder’s 

interest;



5. Responsibility, authority and means:

 Four traditional types of ownership are identified in the 

literature:
 private property (the exclusive property title is in the hands of private 

individuals or corporations);

 common property (to be seen as the groups’ private property, access by 

others can be excluded);

 state (public) property (ownership and use control is in the hands of the 

state, individuals and groups may be able to make use of resources, but 

only at the forbearance of the state, public agencies have the right to 

determine use or access rules, individuals have a duty to observe these 

rules);

 and no property (res nullius, the access to resources is not based on 

formally regulated property rights). 

RESPONSIBILITY, AUTHORITY AND 

RIGHTS



5. Responsibility, authority and means:

 Allocating authority and responsibilities: To restrict 

property rights, the public domain needs authority at 

various administrative levels (central/decentral), needs to 

assign responsibilities to public and non-public actors, 

and creates means to empower authority;

 Means:
 participative capacity (if all water users have an equal 

opportunity to become expressed and recognized);

 integrative capacity: intra-policy coordination (i.e. the internal 

integration of the water policy field), to inter-policy coordination 

(i.e. the cross-sectoral integration of water policy with related 

policy fields), and to external coordination between water policy 

institutions and non-governmental actors, including consultations 

with target groups;

RESPONSIBILITY, AUTHORITY AND 

RIGHTS



5. Responsibility, authority and means:

Assessment criteria: Are authorities, responsibilities and means 

well-organized to deal with water issues at the appropriate 

administrative scale(s) in a participative and integrative way?

RESPONSIBILITY, AUTHORITY AND 

RIGHTS



REGULATIONS AND AGREEMENTS
6. Regulations and agreements:

 Appropriateness: The appropriateness of rules and agreements will 

depend on:
 actual circumstances, depending on the cultural, political, institutional 

and economic circumstances (developing/developed countries, 

rural/urban areas, religion, political/philosophical traditions);

 the legal traditions (common/civil law/traditional/indigenous law 

systems); 

 the governmental organization (centralized/decentralized/river basin 

management approach);

 the parties that are involved (agreements between states, regulations of 

governments within a country to protect and develop public works, to 

protect ecosystems, to regulate private activities that have an impact on 

water systems, agreements between market parties, public–private 

partnerships, involvement of NGOs and citizens);

 the leading values and principles upon which the bargaining is based; 

 the relevant and local water system characteristics;

 the actual water problem that has to be solved;

 and last but not least, the intention of the parties. 



6. Regulations and agreements:
 Legitimacy: The main assessment criterion of regulations and 

agreements is legitimacy:

 Based on shared or agreed values and principles including those 

who refer to vulnerable values and groups in society to enhance 

effectiveness and to avoid conflicts;

 In conformity with the rule of law;

 Offering (legal) certainty with regard to rights, duties and 

accountability to provide a base for action; 

 Formulated in a way that they are enforceable and effective (able 

to achieve the intended goals);

 Decision-making at the most appropriate level and based on 

transparent rules, sufficient and relevant information and taking 

all interests that are at stake into account (also vulnerable and 

minority interests);

REGULATIONS AND AGREEMENTS



6. Regulations and agreements:
 Offering the right mix of public and private instruments for the 

objective at stake;

 Taking distributional effects into account to avoid damage to the 

water system, other interests and policy fields, and in this way 

avoid conflicts;

 Legal certainty and adaptiveness: Regulations and agreements should 

be based on a right balance between adaptivity and flexibility on the 

one hand and legal certainty at the other. 

Assessment criteria: Are regulations and agreements legitimate and 

adaptive, and if not, what are the main problems with regard to the above 

mentioned legitimacy aspects?

REGULATIONS AND AGREEMENTS



FINANCING WATER MANAGEMENT

7. Financing water management

 There are several ways to finance water management or 

principles upon which to base the financing system:
 cost recovery through a solidarity principle, which means that 

the costs of water policy are recovered from the national 

budget or budgets of decentralized authorities;

 cost recovery through a profit principle, which means that 

those who have an interest in water services and profit from it 

also pay for it;

 finance system according to international agreed principles as, 

for example, the polluter pays principle?

Assessment criteria: Is the financial arrangement sustainable 

and equitable (=rechtvaardig)?



ENGINEERING AND MONITORING

8. Engineering and monitoring: The design and management of 

the existing infrastructure may not be suitable to fulfil the 

societal functions (the capacity of irrigation canals may be 

insufficient, flood defences may not be strong enough):

 Engineering:
 a ‘from global to detailed’ principle is often used: first a global 

design, then a detailed design and next the implementation;

 Monitoring:
 Monitoring  of the water system is needed in order to assess 

whether the system meets the agreed SLAs;

 Monitoring is not a goal in itself, but the data have to be used in 

order see whether the (water) system meets the requirements. 



Assessment criteria: Are SLAs sufficiently available (implicit or 

explicit) in order to redesign the existing infrastructure? Are the 

design and consequences of different alternatives sufficient 

available? Is there sufficient monitoring of the system and are the 

data analysed?

ENGINEERING AND MONITORING



ENFORCEMENT

9. Enforcement:
 In general, clear substantive norms and standards as well as clear 

process norms and standards regarding allocation of responsibilities and 

resources are useful when it comes to enforceability and in the end the 

effectiveness of water management;

 The same applies in cases where vulnerable values (water and 

ecosystems and the rights of vulnerable groups) are at stake;

 More procedural and open norms are often used when the interests at 

stake are hard to agree upon, or in case agreements are made with 

regard to long-term and more general formulated objectives or in cases 

of large uncertainties with regard to system knowledge or social, 

economic, technical or physical developments;

 Depending on the regulations and agreements (public, private or a mix), 

enforcement can be undertaken by public or private parties. In general, 

private agreements and regulations will be enforced by private parties, 

but public regulations can be enforced by both public and private 

parties. 



Assessment criteria: Are regulations and agreements enforceable 

by public and/or private parties, and are there appropriate 

remedies available?

ENFORCEMENT



CONFLICT PREVENTION AND 

RESOLUTION
10. Conflict prevention and resolution:

 Conflict prevention:
 ‘water valuation for water dispute resolution’: ‘benefit-sharing’ 

rather than ‘watersharing’;
 thinking about water in terms of its value, rather than just in terms 

of its quantities, quality and ownership;
 If disputants think about water allocation in a cooperative manner, then the 

risk of violent conflict about water can be considerably reduced;
 conflicts can be prevented by clear norms, standards, responsibilities and 

enforceable rules, standards, instruments and agreements;

 Conflict resolution: 
 In case conflicts do occur, parties need an independent 

mediator, arbiter or court to decide on the conflict and who is 
able to force parties to act in conformity with the final ruling. 



 Conflicts can be prevented or solved in a proper way if stakeholders 

have formulated mutually accepted rules and procedures that 

prescribe how to handle or follow procedures in the case conflict of 

interests arise in water governance and management. 

Assessment criteria: Are there sufficient conflict prevention and 

resolution mechanisms in place? 

CONFLICT PREVENTION AND 

RESOLUTION



WATER GOVERNANCE: SURINAME

Exercise



WATER GOVERNANCE: SURINAME
Water system knowledge:

Assessment criteria: Is there sufficient knowledge of the existing water system 

in order to deliver the required service level of societal functions? If not, what 

are the gaps; is sufficient knowledge available to assess the impact on the 

water system because of changes in environment and societal functions?

Stakeholder involvement:
 Width of participation: the degree to which each member of a community 

is offered the chance to participate in each phase of the (water) policy 

process;

 Depth of participation: the degree to which stakeholders have the 

opportunity to determine the final outcome of the governance process.

Assessment criteria: Are all relevant stakeholders involved? Are their 

interests, concerns and values sufficiently balanced considered in the 

problem analysis, solution search process and decision-making?



WATER GOVERNANCE: SURINAME
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