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Een korte foto-impressie

Grand Canyon Amsterdam-Rijnkanaal
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Het representatieve stelsel
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Conclusie:
we kunnen hier een voorbeeld nemen aan de VS.
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CWA en KRW

Clean Water Act KRW
1972 2000

Doel: “to restore and maintain
the chemical, physical, and
biological integrity of the
Nation’s waters”

Doel: de bescherming van
landoppervlaktewater,
overgangswater, kustwateren en
grondwater
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CWA en KRW

Clean Water Act KRW
Sec. 305(b): State reports on
water quality

Artikel 8: Monitoring van de
oppervlaktewatertoestand, de
grondwatertoestand en
beschermde gebieden

tweejaarlijkse rapportage zesjaarlijkse rapportage
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CWA en KRW

Clean Water Act KRW
Sec. 303(d): Identification of
areas with insufficient controls
(impaired water bodies)

Artikel 4, bijlage 2:
waterlichamen ‘at risk’
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CWA en KRW

Clean Water Act KRW
USEPA, 2003.
Elements of a State Water
Monitoring and Assessment
Program.

WFD Common Implementation
Strategy Working Group 2.7
Monitoring, 2003.
Guidance on Monitoring for the
Water Framework Directive;
Final version.

Adviseert kanssteekproeven:
EMAP, dus ...

Adviseert kanssteekproeven,
maar ...
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Kanssteekproef

I nauwkeurig gedefinieerde doelpopulatie
I random selectie van elementen
I selectiekansen bekend, en groter dan 0
I selectiekansen basis voor verwerking

Zie presentatie Dick Brus (13.30 u, Statenzaal)
“Steekproefopzetten voor hydrologische monitoring”
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Environmental Monitoring and Assessment Program (EMAP)

Toenemende 
ruimtelijke 
resolutie

Toenemende 
karakterisatie van 
een locatie

Index-
locaties

Nationale en regionale 
inventarisaties 
(surveys)

Gebiedsdekkende informatie, 
remote sensing
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Environmental Monitoring and Assessment Program (EMAP)

Waarom kanssteekproeven:
I zuivere schattingen van de toestand in een groot gebied

o.b.v. een beperkt aantal waarnemingen
I resultaat wetenschappelijk verdedigbaar, valide
I nauwkeurigheid bekend, kosteneffectief
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Korte geschiedenis van EMAP
1987: idee geboren tijdens Thursday Night Pizza Meetings (6pm -
10pm)
2000:

2007: EMAP in ca. 30 staten
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EMAP-componenten

EMAP

Onderzoek naar 
indicatoren 
(biologische) 
waterkwaliteit 
(STAR)

Onderzoek op 
gericht 
geselecteerde 
locaties 
(STAR)

Kans-
steekproeven
(Sec. 305(b), 
303(d))

Remote sensing, 
“census-
onderzoek”

STAR: Science To Achieve Results, procesonderzoek
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Voorbeelden EMAP

ME

VT
NH

MA

National Coastal Assessment Study Area, 2002-2005

Resource area = 56.3 km2
Hexagon area = 3.2 km2
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Voorbeelden EMAP (vervolg)

Fecal
Coliforms

2002-2003

Fecal coliforms (cts/100ml)

>14 but <=43
7%

>43
1%

<=14
92%
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Voorbeelden EMAP (vervolg)

Fecal
Coliforms

2004-2005
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Fecal coliforms (cts/100ml)

>14 but <=43
9%

>43
13%

<=14
78%
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Voorbeelden EMAP (vervolg)

Fecal Coliforms 2002-2005
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Percentiles calculated from station
weighted cumulative distrib ution function.
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Probabilistic Survey

Watershed Characteristics

Landscape 
Indicator
Models

Overall  Condition

Prediction of Impairment

Targeted Sampling

Confirmation of Impairment 
and Diagnosis

Toxicity
Eutrophication
Habitat Associations

No Impairent
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Meer weten over EMAP?

http://www.epa.gov/owow/monitoring/
http://www.epa.gov/emap/index.html
http://www.epa.gov/305b/
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Voor op de camping:

Brus, D.J. & M. Knotters, 2008. Sampling design for compliance
monitoring of surface water quality: A case study in a Polder area.
Water Resources Research 44, W11410.

Knotters, M. & D.J. Brus, 2010. Estimating space-time mean
concentrations of nutrients in surface-waters of variable depth.
Water Resources Research, in press.

Knotters, M., D.J. Brus & J.J. de Gruijter, 2009. Hoezo
representatief? Over de betekenissen van ‘representatief’ in de
KRW-literatuur. Stromingen 15(1): 3-14.

Knotters, M. (red.), 2008. Een blik op monitoring van de
natuurlijke leefomgeving. Wageningen, WOT-studie 6.
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Discussievragen

1. Is KRW Monitoringprogramma Grondwaterkwaliteit een
kanssteekproef?

2. Wat voor informatie moet het opleveren?
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SPATIAL PATTERNS IN STREAM NETWORKS 573
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Figure 1. Symmetric and asymmetric distance classes. The stream network is represented by a solid
line, while distance measurements are represented with dotted lines. Symmetric hydrologic distance
measures include straight-line distance (a) and symmetric hydrologic distance (b). Sites 1, 2, and 3
are all neighbors to one another when these distance measures are used. Asymmetric distance classes
include upstream and downstream asymmetric hydrologic distance (c). Sites 1 and 2 are neighbors to
site 3, but not to each other.

and downstream hydrologic distance between two sites (Figure 1b). Thus, all sites
located within a stream network are neighboring sites (assuming all basins in the
study area share a common outlet) because flow direction is disregarded. Asym-
metric distances include unidirectional measures that are restricted to either the
upstream or downstream flow direction. Water must flow from one location to an-
other to be considered neighbors (Figure 1c). Spatial weights can also be generated
using metrics that represent relative network position, such as watershed area, and
used to create more ecologically representative WAHD measures (Ver Hoef et al.,
2007).

Terrestrial processes may be better represented with SLD because the terrestrial
landscape is represented as a two-dimensional surface where any two sites may be
connected. For example, simplistic models representing terrestrial transport mecha-
nisms, such as seed dispersal, provide few restrictions to the direction of movement.
At times, it may also be appropriate to apply SLD to stream ecosystems. For exam-
ple, a chemical response variable may be significantly influenced by a continuous
landscape variable, such as geology type (Kellum, 2003) or by broad-scale factors,
such as acid precipitation (Driscoll et al., 2001). However, SLD may not be as useful
when instream processes dominate water chemistry conditions. Although freshwa-
ter systems have four dimensions (Ward, 1989), we focus here on the longitudinal
or upstream-downstream dimension and represent streams as one-dimensional fea-
tures. Freshwater riverine systems differ from terrestrial ecosystems because they
are linear and typically the movement of material is restricted to the stream net-
work. Some aquatic fauna (e.g. fish) move both up and downstream, but cannot
move across the terrestrial landscape (Colyer et al., 2005). Water chemistry is
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