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The Dutch Knowledge Network óOBNô
for restoration and management

30 Years Linking scientists - policy makers ïpractitioners 
to foster effective ecological restoration



= Knowledge network
for restoration and

management of nature 
in The Netherlands



Introduction

ÁThe Netherlands
Ástate, altitude, water

Ápopulation, emissions

Ágeology, climate, land use

ÁNature policy
Áprotected areas, trends in biodiversity

ÁThe Dutch OBN knowledge network
Áhistory, goal

Áorganization/finance

Ánetwork and governance

Áknowledge program and research projects

Ásuccess factors and wins



ÁAn unitary decentralized state é. 

12 provinces
responsible for spatial planning,

environmental planning/licenses

and for nature policy (nature network)

Including the implementation of the

European Habitat and Bird directives

The Netherlands



21 Waterboards

Responsible for the implementation

of the European Water Framework

Directory



Altitude

ÁLow lying country!



Altitude

ÁLow lying country!

land protected by dikes
Ádark blue < sea level

Álight blue > sea level



Altitude

ÁEven getting lower!

because of

ungoing drainage of peatlands

up to 50 cm/50 years



The Netherlands Inhabitants

Areax1.000km2 Inhabitantsx million

NL 41,543 17,280

ES 45,339 1,228

HN 93,030 9,771

FL 338,440 5,571

SP 505,990 50,015



Inhabitants



Urbanized areas



Emissions

ÁIntens industry, traffic and agriculture!



Geology/soil-types

Pleistocene

Áelevated calcareous lice in S

Ásandy soils (N, E and M with glacial

moraines)

Holocene

Ásandy soils (S)

Áclay riverine (M) or marine (W, N)

Ápeat (bogs, brook valleys)

Ámires (W)

Ásandy coastal dunes



Climate (ónormalô 1980-2010)

ÁTemperate maritime climate (North Sea)
ÁPrecipitation (óa very wet countryô)
Á800-900 mm/y

Á120-155 days (> 1,0 mm/d)

Á7% of the day

ÁTemperature
ÁWinter 4-5 oC

ÁSummer 16 -17 oC

ÁSunshine
Á1.500-1.600 hour/y (= 34%!)



Climate: baseline shift 1980 Ą 2020

ÁKaarten
ÁNeerslag

ÁZon

ÁWind

>60 days



Climate change: drought 2018-2020



Drivers: emissions + desiccation

Ánational inventory of desiccation

of nature areas: óyes or noô

Áalready in 1994

Áóbeforeô climate change (?)

ÁNL was very wet

Ádesiccation of the landscape

since the 1960

is a more important factor!



Land use (2020)

Á

ÁFarmland over 

2,2 million ha = 

54%

ÁForests/nature: 

498.956 ha = 

12%

ÁUrban area: 

526.407 ha = 

13%



Nature policy: ecological network

Policy 1990-2005:

Ca. 750.000h on land

+ 250.000h / +50%

Realised in 2020:

+ 110.000h



N2000 areas (land + water)

Bird - and Habitat areas
H-areas
B-areas



N2000 + national ecological network

N2000 out NNN

N2000 in NNN

NNN

Fresh and marine waters

N2000 + NNN
NNN



Nature reserves (land: ca.550.000 ha)

ÁState(forestry)
Á273.000 ha (95k forested)

ÁNatuurmonumenten
Á110.000 ha

ÁProvincial management org.
Á114.114 ha

ÁPrivate owners
Á1.500 areas (5 ha ï5.000 ha)

Á
× 50.000 ha



But also é 

Á(Green) UNESCO Worldheritage
ÁEg. Waddenzee

ÁNational parcs
Á20

ÁNational landscapes
Á20 (outside N2000/NNN)

ÁDefragmentation (2005-2018) 
Á178 bottlenecks



Nature quality: Red lists since 1990

ÁóRed listô-species = 
population and/or 
area strong decline 
since 1950

Áca. 40% of 7 species 
groups (1771 species 
in total)

Áover 25 years ónoô 
change (+/- 2%)



Nature quality: it depends!

ăDragon -

flies
streams vs
fens / bogs

Farmland 
birds Ą
open area vs
yards , hedges



But: international obligations ó13-ô18

H- types H-species B-species

unknown

negative

moderately
unfavourable

stable

positive



The Dutch óOBNô Knowledge network

ÁKnowledge network óecological restorationô
Ágoal

Áorganisation

ÁKnowledge program órestoration ecologyô
Árunning projects

Áwhy OBN knowledge matters!

Áknowledge transfer



History of the Knowledge network

Á1989 started by some researchers supported by
ministries

ÁĄóOverlevingsplan Bos en Natuurô = survival plan
Á subsidies (2009) for effect oriented measures counteracting 

acidification, eutrophication and desiccation (habitats-level)

Áwith obligations for advice, monitoring and basic research

Á> 15 years in 2006 reorganized óRestoration and 
management of nature quality (in Dutch still óOBNô)
Á (experimental) research for óevidence basedôecological 

restoration oriented on ecosystem-/landscape-level!

Á> 15 years in 2021 role in Program Nature (N-deposition)



Goal of the Knowledge network

ÁóEvidence basedó restoration management
Ábecause ecological restoration has to be effective!

ÁFor several policy goals
ÁBHD implementation

Áecological network/connectivity

Ánew nature on former agricultural grounds

Áagri-environmental schemes on biodiversity

Áalso WFD implementation!



Knowledge network

Á8 Expert Teams (ETôs) at ólandscape-scaleô:

ĄDunes and coastal

ĄRural landscape

ĄDry and wet sand landscape

ĄRiver landscape

ĄSouth Limburg hilly landscape

ĄPeatbog and sea clay

ĄBrookvalleys



Knowledge network

Áthese 8 ETôsare core of the network

Ámembers freely ógive and getô knowledge to:
Ą discuss restoration problems

Ą formulate new research/monitoring projects

Ą guide the research projects / adopt reports

Ą give advice to managers on restoration



Knowledge network

Áthese 8 ETôshave a tripartite composition!

Ásitemanagers: State forestry (SBB), NM, Provincial
NMOôs, private owners

Ápolicymakers: provinces, waterboards, 
Rijkswaterstaat

Áresearchers: universities, specific research 
institutes, private consultancies, ind. experts



Knowledge network

Á8 ETôshave ca. 130 active members

Ácoming from > 100 organisations

Ádifferent expertise

Ástrong motivation



Knowledge network

ÁSome formal procedures needed:
Á longer term knowledge agenda

Áyearly program research and communication

Átenders, execution and guiding of the research

ÁPlatform for alignment between ETôs, with financers 
and other knowledge programs

ÁAdvisory committee prioritises research projects

ÁSteering group (Min, Prov., research) decides



Knowledge network/program

ÁFinancial support by 2 main cash flows

ÁMinistry Agriculture, Nature and Food quality gives 
support for the network: ú850.000/y

Á12 Provinces gives supports the research program: 
ca. ú 1 million/y

Áspecific research-projects co financed by individual 
provinces, waterboards, Rijkswaterstaat

Á2021: + ú600.000/y for research-program
Á(N-problem)

Áin total ca. ú2 million/y



Knowledge program: LESA



Knowledge program: LESA



Knowledge program



Knowledge program

Á4 Themes (2014 ï2020)

ÁReaching good quality status N2000-habitats
Á role of sediment and target species

ÁMitigation of nitrogen deposition
Á iron adding to mitigate P-fertilization of inundations?

ÁSpecies management

Á reintroduction of macrofauna in small streams

ÁNational ecological network

Á stop with yearly mowing of brook valleys



Knowledge program

Á6 basics for ecological restoration (2021 ï
é.)
ÁReaching good quality status N2000-habitats
Á role of sediment and target species

ÁMitigation of nitrogen deposition
Á iron adding to mitigate P-fertilization of inundations?

ÁSpecies management

Á reintroduction of macrofauna in small streams

ÁNational ecological network

Á stop with yearly mowing of brook valleys



Knowledge program

ÁCentral question
Ąówhat is the effectivity of restoration measuresô?

ÁRestoration measures
Ádivers: rock powder, rewetting, iron-adding, introduction of 

species/seeds, 

ÁApplied research =
Áexperimental testing of restoration measures

Áecosystem: water/soilĄnutrientsĄvegetationĄfauna



Knowledge program

Á2 main types of research
Áliterature review Ą knowledge gaps?

Áexperimental ódosis - effectô field research

üideally ñBACIò; but smal plots 10x10m2 up to 1ha

übecause lack of money mostly short term 2 Ò4 y!

üsometimes ólong termô monitoring Ą time serie up to >25 y!

(at old experimental sites)



Research projects: dune landscape

Åunique 350km, 80% 
Ådynamic processes

open, gradients

ücalcaous poor - rich



Research projects: dune landscape

ÁHabitats
ĄH2120 White dunes; H2130 Grey dunes; H2190 Wet 

dune slacks

ÁApplied research
Áblow-outs: big sites Schouwen, Kennemerland, 

advice N2000 isles, experiment

Áintensive - extensive grazing Vlieland > 25 y

ÁRabbits as ecosystem engineer influenced by
virussesĄ why differences between populations in 
resistancy/recovery (nearly finished)



Research projects: 25y grazing
ungrazed
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Research projects: blow outs
Á Blow outs
Áwhich factors stimulate/inhibit the erosion potential 

due to run-off water



Knowledge matters!

ĄShift in ótypeô of restoration measures!

ÁE.g. restoration of óDry heath landsô (H4030):

Áfrom burning, mowing or sod cutting, combined with 
chalk adding, to remove N
Ą succesfull recovering of  purple heather fields

Áto arable fields, adding P or adding rock powder for 
slow release of minerals to restore soil buffering for 
flowering plants and fauna
Ą (successful?) to recover yellow heather landscape



Knowledge matters!

Ą Shift from ótrial and errorô towards
óevidence basedô restoration

ü63% of the restoration measures used in the 

Netherlands to mitigate nitrogen deposition is 

óevidence-basedô on OBN-research (since 1990!)

üonly evidence based measures are subsidised by 

government



Knowledge transfer

Scientific output
Á reports in Dutch! (ca. 250: www.natuurkennis.nl)

Á summaries in English!

Á scientific articles (since 2014: 15)

Á dissertations (16)

Á external óreviewsô e.g. in LANDSCHAP

Professional output
Á articles in practitioners magazines

Á newsletter (4 times/year)

Á brochures/poster (blow outs in dunes)

Ádigital tools (as ókeyô on soft lakes)

http://www.natuurkennis.nl/


Passive Knowledge transfer

Professional/scientific output

Áreports (ca. 250; sorry: in Dutch!)
Ábut summaries in English!

Áarticles practitioners magazines

Ánewsletter (4 times/year)

Ábrochures/poster (e.g. dry heathlands)

Áscientific articles (19) / dissertations (16)

www.natuurkennis.nl (in Dutch!)

http://www.natuurkennis.nl/


Passive Knowledge transfer

Professional/scientific output

Áreports (ca. 250; sorry: in Dutch!)
Ábut summaries in English!

Áarticles practitioners magazines

Ánewsletter (4 times/year)

Ábrochures/poster (e.g. dry heathlands)

Áscientific articles (19) / dissertations (16)

www.natuurkennis.nl (in Dutch!)

http://www.natuurkennis.nl/


ÁField symposia (webinars)

Á12 - 16/year

Ámax. 25 participants

Ágreat diversity in themes

Á1 day ïtheory ánd practice (excursion)

Áfocusing on ónewô insights

Active knowledge transfer



Success factors

Áknowledge needs from practice AND policy

Ábroad scientific base AND deeply rooted in practice

Álinking scientist, policy makers and practioners in teams 

is requirement!

Áecological restoration coupling with NBS societal issues
Áclimate mitigation/adaptation: CO2-storage, water storage

Áwater safety (soft dunes, river floodplains, salt marsh)

Áuse of biomass for construction, isolation, chemicals



Wins for different actors

ÁPolicymakers

Á validated knowledge on effective measures e.g. to mitigate

nitrogen deposition in N2000-areas (European court!)

ÁSitemanagers
Á effective restoration Natura2000-habitats/(red list) species

Á network of experts to ask for answers/advice!

ÁResearchers
Á up-to-date knowledge; exchange with other diciplines

Á (some) budget for research and (a little bit for) publications


