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wdVNat are the stakeholder objectives ?
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__Objectives

reduce flood risk / climate change
reduce desiccation of nature areas

reduce nitrogen and phosphorous loading on
groundwater & surface water

minimize loss of income from agriculture
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d Where are we now ?
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2. Objectives

1. Problem definition

:

3. Actual situation

- s
- authorities P
o
- stakeholders | | | b=
B
| 1
b
N
Py
I S—
i
i
i
R s

‘ - Now




ALTERRA PLANT RESEAR
g GREEN WORLD RESEARCH

Situation Now

land use

grassland
arable land
tree nurseries

water

i built-up area
nature area
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SIMGRO (MODFLOW++) for the regional hydrolog
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wd \Where are we heading ?
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2. Objectives

1. Problem definition

:

- authorities

- stakeholders
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3. Actual situation
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Climate scenario

Hadley 1998 (+2.8 °C in 2100)
Esummer +5%

Precipitation:

e ‘downscaled’ to regional level

e precipitation adustment according to rule-of-thumb of
KNMI —> P +17%

winter
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Non-agricultural landuse
Bl Water
Built-up
Forest
I Natural grasslands (new)

Agricultural land-use
Field drainage



Situation

Desiccated

area (%)

Now

/3

After implementation of

national ecological network

68

Climate scenario

51

Autonomous development

of agriculture

57
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Developments of peak discharges

Beerze ____ Situation Now

30 _ - Pwinter +17%
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=d What should we focus on ?
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2. Objectives

1. Problem definition
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d What are the options ?
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__Measures
(options)

land use
water management : a.o. flow retardation




d What IS the best strategy ?
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Measures

communication optimization

Stakeholders:
etargets on objectives
e options for measures
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Leilandb ouwgebie den

L. Hoordelifk meklkigetiad

2. Hollands e en[Jsselmeerpolders
3. Zuidwes elijk reekligebied
4 Ffwerkleigehiad

5. L ossgebied

6. Moordelih weidegebied

7. Wes telijk weidegebied

8. Noordelik mandgebied

9. Costelifk zandgebied

10. Centrad zandgebiad

11. Zuidelik randzebied

12, Veenholonien

13, Ometig M oord-Holland
14. Orerig Zuid-Helland

market prices (elasticity)
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Simplified integrated modelling with optimization

X1, Xo vector of decision variables x
| x.=0 : NO
x. =1 :YES
g11X] + 810X + .. objective functions gx -> max

8o1X1 + 80Xy + ..

a;X; + a;X, + .. <b;  boundary conditions
Ax<b
a21X1 + a22X2 + .. <b2
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Optimization-model (Beerze-Reusel)

60 000 constraints
200 000 decision variables
2 million non-zero coefficients in the matrix

CPUtime ~0.5 hour on a P4-2.4Mhz
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Afvoer (m3/s)

Situation Now
I:)Win'[er +17%
Autonomous dev.
Strategy 1
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Strategy 2b:
- desiccation — 47%

Desiccated
Situation

area (%)

Now 73

After implementation of
68

national ecological network

Climate scenario 51

Existing landuse

57 Il Water

of agriculture Built-up
Nature (forest)

Autonomous development

I Natural grasslands

Generated landuse
Extensive grassland
Medium int. grasdland

P Intensiive grasland
Arable land
Horticulture
Tree nurseries

I New Forest

B New natural grassland

I New built-up areas

2 Kilometers
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3. flood risk W

desiccation W

Non-agricultural landuse
Bl Water

Built-up

Forest
I Natural grasslands (new)

Agricultural land-use 02 Kimeters
Field drainage




3. flood risk W

desiccation W

Existing landuse

Il Water
Built-up
" Nature (forest)

I Natural grasslands

Generated landuse

| Extensive grassland
Medium int. grasdland
I Intensiive grasland
Arable land
Horticulture

I Tree nurseries

I New Forest

I New natural grassland
I New built-up areas

2 Kilometers



strategy

Loss of Income
(M<€/year)

1

1.2

2b

0.7

total

1.9

combined strategy

3.3

SYnergy

-1.4
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- flood risk v

- desiccation v
- N-loading SW +

Existing landuse

Il Water
Built-up
Nature (forest)

I Natural grasslands

dY i ]_7_5 MS /y Generated landuse

Extensive grassland
Medium int. grasdland
P Intensiive grasland
Arable land
Horticulture
Tree nurseries
I New Forest
B New natural grassland
I New built-up areas
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_Concluding remarks (modelling)

integrated modelling of hydrology, ecology, and
economy

combined use of simulation & optimization
turns the regional system ‘inside-out’
ideas for solutions, gives insight
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__Concluding remarks (climate change)

climate change offers opportunities for reducing
desiccation of nature areas

requires anticipation of stakeholders on reaction of
farmers to climate change

peak flow control possible ‘at source’ but only at
acceptable cost if housing estates are
concentrated
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NeWater

New approaches to adaptive water management
under uncertainty

led by Claudia Pahl-Wostl (Osnabruck) &
Pavel Kabat ( Wageningen UR)

Transdisciplinary research project: 6th FP EU

Expected start, January 2005
Duration of 4 years
12 Mio Euro Funding from the EU
Around 40 partners
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