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Ecological adaptation to climate change
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00.1 Working in the atelier format
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+0*"#52*5'02%5"2028-02%5"#.A$%#5%#$%/#$2%5-%2?52.6%*'002.5%5-&#*$%-8%02$2+0*"%#.5-%

+52)#20U$'(Q2*5$=%!"2%+6<+.5+92%8-0%5"2%$5'62.5$%#$%5"+5%5"27%925%2<2.%4-02%
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52+*"#.9%5"2$2%+6<+.5+92$%+02%6#02)7%$-'9"5%+d%20=%W%"-&2%5"#$%2.6%02$')5%)7#.9%

(28-02%7-'%.-/%9#<2$%+%9--6%#4&02$$#-.%-8%5"2%#.5202$,%.9%/-0A%6-.2%#.%5"2%+52)#20=%%%%%
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00.2Refl ections on the regional atelier
Jo Groven

J(-7/$(E%#()$590%$0,)%#(-7#$'9S(0%#$5(-:%#!"2%/-0)6%#$%*"+.9#.9%+.6%.2/%

*"+))2.92$%+02%24209#.9=%C)#4+52%*"+.92%#$%.-/%+%92.20+))7%+**2&526%8+*5%

/#5"%&026#*,%-.$%5"+5%524&20+5'02$%4+7%#.*02+$2%(7%h=klC%5-%\=^lC%(7%[h]]%#8%

9022."-'$2%24#$$#-.$%+02%.-5%*-.50-))26=%!"2$2%*"+.92$%/#))%"+<2%+%0+.92%-8%

2 %̀2*5$%8-0%2*-$7$524$%+.6%"'4+.%$21%)242.5$F%62&2.6#.9%-.%5"2#0%629022%-8%

<').20+(#)#57=%P'2%5-%9)-(+)%*)#4+52%*"+.92%5"2%*-+$5+)%$+8257%-8%5"2%T25"20)+.6$%

"+$%(2*-42%+.%#$$'2%+9+#.%8-0%5"2%T25"20)+.6$%+.6%"+$%(22.%&'5%"#9"%-.%5"2%P'5*"%

&-)#,%*+)%+92.6+=%!"2%P'5*"%:+520%N-+06F%5"2%P2)5+%C-44#$$#-.%[]]^F%5"2%P'5*"%
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Adaptation in Groningen

Wadden, Rise wood dams
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Climate change

Regional analysis

Regional analysis01
Matterscape

Powerscape

Mindscape

Artscape
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Wierden

Dijken

Waterlopen

Dijkenlandschap

Wierdenlandschap

Esdorpenlandschap

Veenkoloniaal landschap

Heide-ontginningslandschap

Wegdorpenlandschap met houtwallen

Landscape values

Introduction 

to Groningen

Wegdorpenlandschap

Open water

Natuurlijk reliëf

Landschap met oorspronkelijke kenmerken

Grootschalig open gebied

Kleinschalig open gebied

Bebouwing

[Above]

-Situation Groningen

-Map landscape values

-View, natural waterways   determine 

irregural shape

-View linear building   

 construction

[Below from left to right]

-View Streekdorpenlandschap

-Wierdedorp

-View small scale parcelling

Height map, 
the Netherlands

Matterscape
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Climate 

change

2005

[Above from left to right]

-Height map

-Due to soilfall more land below       

 sealevel

-Dike breach

-Storm surge

[Middle from left to right]

-Below Sealevel, 2005

-Below Sealevel, 2050

-Below Sealevel, 2100

[Below from left to right]

-View Streekdorpenlandschap

-View Wierdedorp

2100

Height map 
Groningen

Map Groningen

2050Below sealevel Below sealevel

SOILFALL
Below sealevel

SEALEVEL RISE

Anne-Margreet Niemeijer, Geert Ankersmit, Xu Xiaoyu
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Areas eligible for waterstorage due to climate change

increase SALT concentration

chances of fl ooding

increase drought

Infl uence on 
agriculture

Adaptation to climate 

change

Watersystem and 
SALT intrusion

Outlet water against SALT and algae

Outlet water to level groundwater

Waterstorage areas

Higher grounds with fresh water supply

Salt intrusion

Water storage areas

Water fl ow from area

Water fl ow to area

Inundation areas

Future fl ooding

Matterscape
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Waterstorage areas

Changes wet nature

Future perspective
Wet nature

Water 
infrastructure

Wet axis Nature 
development

Ilise Quaedvlieg, Ilse Verwer, Jeroen Hamers

-What is the infl uence of changes in weather on land use?
-How strong is the coastal defence in Groningen?
-What infl uence has climate change on animal population and
 migration?
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Water

[Above from left to right]

-Water boards

-Regions

-Municipalities

-Humsterland 8th-10th century

-Archeologic map

[Below from left to right]

-Retention areas 2015 Hunze en  

 Aa’s

Agriculture Energy & Climate Cultural heritage

Powerscape
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Pleistocene soils

Holocene soils

River sediments

Natural high water line

Man Made hill

Artifi cial hill

Nature

ehs beheersgebied

ehs natuur land

ehs natuur wadden

ehs natuur water

Natuurgebied

Nationaal park

Verbindingszone

Nog vast te 
stellen zone

Vogelrichtlijngebied

Habitatrichtlijngebied

Beiden

Political parties

Ilise Quaedvlieg, Ilse Verwer, Jeroen Hamers
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$-U*+))26%t2*-.-4#*+)%*-02%+02+$u

b8%+))%&-)#,%*+)%&+0,%2$F%.-5%-.2%#$%

*+))#.9%+%02+*,%-.%5-%*)#4+52%*"+.92%

2?&)#*#5)7F%8-0%5"27%$224%5-%(2%4202)7%

*-.*20.26%+(-'5%&02$20<+,%-.%-8%5"2%

)+.6$*+&2%+$%#5%#$F%5"+.%5"2%#62+%-8%

$'$5+#.+(#)#57%+.6%&0-6'*#.9%2.2097=%

[Above from left to right]

-Nature 2000

-EHS

-Political areas

[Middle]

-EHS areas in Groningen

[Below from left to right]

-Protected areas



18
Ad

ap
ta

ti
on

 i
n 

Gr
on

in
ge

n

01.3

Cities with largest population 

decrease

Cities with largest population 

increase

Mindscape

!"2%2+0)#2$5%"+(#5+,%-.%#.%5"2%&0-<#.*2%

-8%E0-.#.92.%6+52$%80-4%hj=]]]%

(28-02%C"0#$5F%&2-&)2%/202%)#<#.9%)#A2%

;0-$%&?+"$;%&%&#'$&":%)*-+'$;&,0+;'$;%'

$+.6%)+.6$*+&2%5-%8')3%))%5"2#0%.226$=%

M5%5"2%2.6%-8%5"2%$5-.2%+92F%/"2.%5"2%

&2+5%(-9$%$5+0526%5-%62<2)-&%&2-&)2%

/202%-.)7%)#<#.9%#.%5"2%$-'5"%2+$5%&+05%

-8%E0-.#.92.%(2*+'$2%-5"20%+02+u$%

(2*+42%5-%/25=%

M0-'.6%C"0#$5%5"2%&2+5%902/%$-%

0+&#6)7%5"+5%5"2%$+.67%+02+u$%(2*+42%

#.+**2$$#()2%+.6%&2-&)2%$5+0526%

4-<#.9%+/+7%80-4%5"2%$+.67%+02+u$=%W.%

5"2%*-+$5+)%+02+%5"2%A/2)620$%(2*+42%

"#9"20%+.6%"#9"20%+.6%&2-&)2%$5+0526%

5-%$21%)2%-.%5"2$2%A/2)620%0#692$=%N'5%

5"202%/+$%$,%))%,%6+)%#.c%'2.*2%#.%5"2$2%

+02+u$%$-%#.%-0620%5-%$5+7%607%&2-&)2%

$5+0526%5-%*02+52%+0,%3%*#+)%"#))$%5-%)#<2%

-.=%

P'2%5-%5"2%*'),%<+,%-.%-8%&2+5%5"2%)+.6%

/+$%$#.A#.9%$-%5"2%/+520%&0-()24$%

(2*+42%)+0920F%5-%$-)<2%5"#$%&0-()24$%

6#A2$%+.6%&-)620$%/202%*02+526%$-%

5"+5%5"27%*-')6%A22&%5"2%)+.6%607=%M.6%

5"2$2%.2/%52*".#I'2$%+)$-%4+62%#5%

&-$$#()2%5-%*)+#4%)+.6%80-4%5"2%$2+=%

P'0#.9%5"2%4#66)2%+92$%5"2%*#57%-8%

E0-.#.92.%(2*+42%+.%#4&-05+.5%

50+6#.9%*#57=%

W.%5"2%h\5"%*2.5'07%5"2%&-/20%-8%5"2%

*#57%02+*"26%#5u$%4+?#4'4%+$%#5%5"2.%

2<2.%#.c%'2.*26%&+05$%-8%5"2%&0-<#.*2%

-8%@0#2$)+.6=%

P'0#.9%5"2%/+0%/#5"%5"2%_&+.#$"F%

E0-.#.92.%Q-#.26%tP2%02&'()#2A%620%Z%

<202.#962%T2620)+.62.u#.%h\xk=%

W.%5"2%[]5"%*2.5'07%+%)-5%-8%5"#.9$%

*"+.926%6'2%5-%5"2%#.6'$50#+)#S+,%-.F%

+%)-5%-8%5"2%0#*"%$-#)%80-4%5"2%/#2062.%

/+$%'$26%5-%2.0#*"%5"2%$+.67%+.6%

&--0%$-#)$%#.%5"2%$-'5"%2+$5%&+05%-8%

E0-.#.92.%2.%P02.5"2=%D2-&)2%+)$-%

$5+0526%2?&)-#,%.9%5"2%9+$%3%2)6$%/"#*"%

#$%$,%))%9-#.9%-.=

[Above from left to right]

-Church Groningen

-View Lauwersmeer

-View Lauwersmeer

-Wadden Sea

[Below from left to right]

-Population fi gures in different   

municipalities in 2007

History of the occupation Groningen
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Areas for walking

Areas for biking

Estate houses

Churches

Terp villages

Areas to visit in Groningen

Most recommended

Recommended

H2+$-.$%8-0%.-5%<#$#,%.9%E0-.#.92. H2+$-.$%8-0%&-$$#()7%<#$#,%.9%E0-.#.92. H2+$-.$%8-0%<#$#,%.9%E0-.#.92.

Jasiorowska Matgorzata, Paul van Dijk, Mattson Meere

[Above from left to right]

-View small harbour Groningen

-Reasons for visiting Groningen

-Places recommended by foreign tourist 

guides

-Most recommended areas for biking and 

walking

-Best reasons for visiting Groningen

[Below from left to right]

-Reasons for not visiting Groningen

-Reasons for possibly visiting Groningen

-Reasons for visiting Groningen
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:"+5%6-%7-'%5"#.A%-8%5"2%)+.6$*+&2%7-'%

+02%)#<#.9%#.a

:"+5%6-%7-'%5"#.A%-8%5"2%D0-<#.*2%

E0-.#.92.a

M02%5"202%5"#.9$%7-'%/-')6%)#A2%5-%

*"+.92%#.%7-'0%2.<#0-.42.5a

Mindscape

[Above from left to right]

-View peat cultivation

-View artifi cial hill

-View rise wood dams, salt marsh

-View peat

-View elevated village

[Below from left to right]

-Figure,What do you think of the  

 landscape you are living in?

-Figure,What do you think of the  

 Province Groningen?

-Figure,Are there things you would like to 

change in your environment?

Views from the people of Groningen
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The most appreciated 
nature areas

The most appreciated cities

Conclusion

:"+5%"+<2%7-'%"2+06%+(-'5%C)#4+52%

*"+.92a

B-/%6-%7-'%5"#.A%*)#4+52%*"+.92%/#))%

#.c%'2.*2%5"2%D0-<#.*2%E0-.#.92.a

Jasiorowska Matgorzata, Paul van Dijk, Mattson Meere

[Above from left to right]

-View artifi cial hill

-Mental map of citizens of Groningen with 

appreciated areas

[Below from left to right]

-Figure; what have you heard about climate 

change

-Figure; How do you think climate change 

will infl uence Groningen

T7%(/

U%D2-&)2%80-4%E0-.#.92.%)#A2%5"2%

&0-<#.*2%+$%#5%#$%.-/F%('5%8-0%&2-&)2%

80-4%-'5$#62%#5%#$%.-5%<207%+1%0+*,%<2

U%D2-&)2%A.-/%+(-'5%*)#4+52%*"+.92%

80-4%.2/$&+&20$%+.6%!LF%('5%5"27%6-%

.-5%5"#.A%#5%*+.%(2%6+.920-'$%8-0%5"2#0%

3&,:*-.%

K!-/97%)(F#!-/

%U%_2.$2%-8%&)+*2F%6# %̀202.5%42+.#.9%8-0%

6# %̀202.5%#.6#<#6'+)$

U%:"#)2%2?&)-0#.9%"-/%5-%90-/%+.6%

*"+.92%02424(20%5"2%0--5$

U%>?#$,%.9%<#2/$%-8%E0-.#.92.=%B-/%

4'*"%*"+.92%#$%62$#026�.2*2$$+07a



22

01.4

Places in poems

Paintings of water

Paintings of places

Semslinie and Woordenstroom

Artpieces

Wad and kwelders

Estates

Churches
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Adaptation in Groningen Adaptation in Groningen Adaptation in Groningen

Artscape

X0#J((-7

t5%Y++.6%<+.%6-2S2.6%A)2'02.

t5%Y++.6%<+.%$5-04%2.%/#.6F

t5%Y++.6%<+.%4--#2%)+#6Q2$

t5%Y++.6%+$%.%)++.9%)#.5

t5%Y++.6%<+.%@,%&'%-'@,%$%-)0

t5%Y++.6%<+.%$/-+02%A)++#

t5%Y++.6%<+.%4-#F%"-'%9++#5%4#5%6#2F

t5%Y++.6%#.%62%4-+.6%4++#=

t5%Y++.6%<+.%A--)S-+6%#.%62%()'#F

t5%Y++.6%<+.%/-1%20%A++.5

t5%Y++.6%<+.%(-20620#Q%2.%90--5

t5%Y++.6%4#5%.%9-)62.%0++.6=

G),--%:%)'((-7#

E2(-02.%-25%5%/-1%20

Q-+02.%)262.=

T-'%#$%5%A)++#

62'0%62%4#.$%.-42.F

62%S22%92<2.=

L0'*"5(-+02%90-.6

<2')%(2$*"02<2.=

D#1%-02$A2%6-0&A2$F

P2'0%"#$5-0#2%<20/2<2.=

b&%/#202.=

D202)$%#.%5%.--062.F

S#2.%92(--05290-.62.=

.%N-0$5(22)6%+$%"20#..20.

"#20%$5-.6%,%26%2<2.%$,%)

H-&&2.%4#25%R+.%N-20%<20(-.62.

D$59'7S%%)

t5%_*"#)6%(20+#65%S#*"%<2'0%-&%62%/#.520=

u5%N)+'/%<+.%62%A-))2F%

5+#A2.5%S#*"%+)%-+8%#.%62%)'*"5

P2%++.)29$5+#920$%6u20%++.S-+4%2.%

<20)-+52.%(#2=

P2%92S2))#9"+#6%<+.%62%S'4420%9)#265%

)+.9S-+4%<-5%2.%

4+-A5%&)-+5$%<2'0%62%$,%)52%<+.%62%

/#.520=

N#..2.A-05%$*"2'<2).%S2%/220%-&%

9)+662%#2S20$%-<20%u5%$*"#)6

2.%A#.%42.%S#*"%/220%/++042.%++.%u.%

A-&%"+#52%*"-*-)-+6242)A=
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Antje Herrman, Joeri Meliefste, Milan Belicky

[from left to right]

-Sluis farmsum, Delfzijl

-Tussen winsum en garnwerd, Bé Kracht

-Reitsdiep, Jan van der Zee

-Reitdiep, Johann Faber

-Het Reitdiep bij Groningen, Jan Altink

-Paterswoldsemeer, Jan Altink

-Garnwerd vanuit noorden op dijk, Johan 

Dijkstra

-Nieuwe werken Delfzijl Sluis Farmsum, 

Gerrit Jordens

-Veerpont bij Garnwerd, Jan van der Zee

M%/0%)+!'7%

H++.6%<+.%<22.F%"++05%<+.%S++.6=

P+5%#$%-.$%:2$520/-)62=

t5%O--#$52%$5-A%<+.%E0'..2920)++.6F

t5%Y++.6%/-+0%/#2%S-<2')%<+.%"-))2.=

:-+0%/#.6%#.%S'..2%t5%A-02.$5-28422)%$50'#5

A-'t5%220+&&2))++.6%$+.92.%2.%/#5%()#262%()'#5=

O+*"5292%2AA2)(-42.%t5%90'#.)++.6%-4S2'42.=

E)++.S2.62%A-#2.%#.%$*"++0%$5-+.%52%602'42.=

:-+520.$F%6#Q%A0-.A2).6%"2'0%/29%4-'52.%<#..2.=

G2.-+)2.F%6#Q%)#2A-25%62'0%t5%)++.6%"2.50-AA2.%(#..2.=

P+5%#$%-.$%4--#%:2$520/-)62=

t5%L-)A%#$%6u0%<0'.62)AF%)''%"2)&2.%42A-+0=

>)A%#$%92)#2AF%/+5%-8%/2)%"+#%--A%#$=

t5%W$%.++092.$%S-%4--#%2.%S-%9-'6%+$%6-+0J

#.%-.$%4--#2%:2$520/-)62=

t5%G)--$520F%N-205+.9F%:26620(�09F%R'<<20$5--0.F

6#Q%6-0&2.F%6#Q%(''05$*"-&&2.F%/2)%A2.5%S2%.+#5a

�2%4-'52.%++)4-+)%.'#46%/-002.%#.%t5%)+#6F

W.%-.$%)+#6%-<20%4--#%:2$520/-)62=

[from left to right]

-Wad, Schreuder

-Noordpolderzijl bij hoog water, van 

der Stelt

-Baadsters aan het Pater woldsmeer, 

Johan Dijkstra

-Peizerdiepje, Bé Kracht

-Lauwersoog, Josefi en Alkema

-Noordpolderzijl, Aly van der Wal

-Wad, Hollander

-Wad, Ron Beumer

[from left to right]

-Schildmeer

-t Laand, Alberta van Dijk

-Grunnegengerlaand, Anja Atten

-Westerwolde, Doede Bruinsma

-Rust, stilte en duusternis

-De polder, Prugel

>H#.YJ>HC

A#B#C</1$*#"35'(*7#'17&*7#4/+*7#'*(#0/",*$"117,#*7#+*3$C%5'6#&*#C3%D(#**7#C377*)($/1"#

C%*7#<*&#(3))*7#'*8*"#*7#/1$,*B#E

C,/0L#/F#'0%#%-#7,,/0%)-9/Z

P-+0%/-+0%62%>24$%2.%62%P-))206%$-+42.A-442.F

L20A02A5%62%4-+.%425%S#2.%c%+'/%$*"#2.$2)%"25%.+*"52)#QA%6''$520=

A%_)-25%4#2.%-92.%2.%)''$520%.-+0%62%92)''62.%<+.%62%.+*"5=

.%_*"-+&%62#%"-+$5F%.%90'1%-%62#%0-'&5q=

B25%$52'05%4#2%.+#5F%5%(#..2.%62%92)''62.%62#%"2'02.%(#2%62%6#2A%2.%"25%/-1%20=

'

water

places

poems
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horizon

verticallity
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farmhouses

weather

Antje Herrman, Joeri Meliefste, Milan Belicky

[from left to right]

-4 b/w photographs, Martijn Heemstra

-5 photographs, Marianne Krizkowski

photographs

[from left to right]

-Waaiboei

-Woordenstroom, Appingedam

-Borg Verhildersum, De Marne

-Menkemaborg, Uithuizen

-Frayelemaborg, Slochteren

-Meervogel, Hoeksmeer

-Stelpboerderije

-Farm, Usquert

-Church, Stedum

-Church, Mars

architecture

[fi rst row,from left to right]

-Avondlucht, Schreuder

-Leeg landschap, Schreuder

-Gezicht op Groningen met Gasunie 

gebouw, Rein Pol

-Deltheem(Stedum)in de sneeuw, Rein Pol

-Noordpolderzijl bij hoog water, Huib van 

der stelt

[second row,from left to right]

-Zomerlandschap, Dinie Boogaart

-Wad nieuwstatenzijl,Schreuder

-Wad, Schreuder

-Schreuder

-Josrodeweg, josefi en alkema

-Populierenakker, Schreuder

-Langs de weg Leens(Zuurdijk), Bé Kracht

-Tussen winsum en garnwerd, Bé Kracht

-Koeien, Schreuder

aspects of 

landscape



26
Ad

ap
ta

ti
on

 i
n 

Gr
on

in
ge

n

Dynamic North Sea



27

Climate change

Re
gi

on
al

 a
na

ly
si

s

02
02.1
02.2
02.3

Groningen North: Building on structures

Groningen North

40 __

02.444 __

36 __

28 __

The Riches of forest

Minds meandering through time

02.548 __

Lauwerszee

Designing towards the future
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02.1
Salt marsh

Brackish water

Meadow birds

Swamp

Wet schraalland

Dry schraalland

Forest, shrubs

Wet grounds

Geese

Discharge area´s 

Existing waters 

Waterfl ow direction

Discharge areas

Water level

D02$2.5%Y+.6'$2

D02$2.5%:+520$50'*5'02 D02$2.5%T+5'02

D02$2.5%>.2097

Grassland

Arable fi eld

Orchard

Deciduous forest

Coniferous forest

Open nature area

Bare soil

Fresh water

Salt water

Built-up area

Infrastructure

Groningen North
Building on structures

[Above from left to right]

-Situation Groningen North

-Analysis present waterstructure

-Analysis present nature

[Below from left to right]

-Analysis present landuse

-Analysis present energy
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Geert Ankersmit, Ilse Verwer, Joeri Meliefste, Mattson Meere

Problems and opportunities
P2$#0+()2%&20$&2*,%<2%8-0%.+5'02

P2$#0+()2%&20$&2*,%<2%8-0%+90#*')5'02

[Above from left to right]

-Analysis problems and   

 opportunities

-Concept; Desirable perspective  

 for nature

[Below from left to right]

-Concept; Desirable perspective  

 for agriculture

>.$'02%+%"2+)5"7%8'5'02%8-0%5"2%

.-05"20.%029#-.%-8%E0-.#.92.%(7%

+6+&,%.9%5"2%)+.6$*+&2%8-0

*)#4+52%*"+.92%#.%+%$'$5+#.+()2%+.6%

42+.#.98')%/+7=

G#29H

U%M6+&5%2?#$,%.9%)+.6'$2$%+.6%

#.80+$50'*5'02%8-0%5"2%&026#*526%

#4&+*5$%-8%*)#4+52%*"+.92

U%W.*02+$2%+1%0+*,%<2.2$$%8-0%)#<#.9%

+.6%/-0A#.9

U%>.*-'0+92%+90#*')5'02%5-%90-/%+.6%

3&,#3%&

U%;.#52%&+$5%+.6%8'5'02

U%W.*02+$2%$'$5+#.+(#)#57%-8%)+.6$*+&2

U%>."+.*2%.+5'02%+.6%(#-6#<20$#57

U%P2<2)-&%02*02+,%-.+)%-&&-05'.#52$

Design Concept
Y1[%$F#?%/

U%D0-<#62%+02+$%8-0%/+520%$5-0+92%#.%

*-4(#.+,%-.%/#5"%.+5'02

U%;&90+62%*-+$5+)%6282.*2%(7%

0262<2)-&#.9%G/2)620$%+.6%/-0A#.9%

/#5"%5"2%.+5'0+)%&0-*2$$2$%-8%5"2%

:+662.S22

U%>$5+()#$"%.+5'02%*-00#6-0%(25/22.%

Y+'/20$4220%+.6%5"2%*#57%-8%

E0-.#.92.

U%O+A2%<#$#()2%5"2%"#$5-0#*+)%+.6%

*')5'0+)%$50'*5'02$%#.%5"2%)+.6$*+&2%

+.6%&0-52*5%5"2%2?#$,%.9%-.2$

U%C02+52%-&&-05'.#,%2$%8-0%+90#*')5'02%

02$2+0*"%+.6%62<2)-&42.5

U%P2<2)-&%02.2/+()2%2.209#2$%+.6%

2.*-'0+92%2.2097%$+<#.9$=

U%D0-<#62%-&&-05'.#,%2$%8-0%#.6'$507%5-%

5"2%62<2)-&%#.%5"2%+02+$%-8%>24$"+<2.%

+.6%P2)8S#Q)
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[Above from left to right]

-Design concept

Potential growth

Coastal defense

Nature corridor

Salt marsh 
development

Landscape structures

Geomorphology Altitude

Low dike

Meandering gully

Wierde

Tidal creek

Salt marsh ridge

Tidal deposition plane

Sea gully

Tidal levee

Soil altitude -1 to 3m

Wierde

Dike

Former dike breach

Former creek

Former gully

Trees

Lane

Forest

Farm with trees

Groningen North
Building on structures
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Geert Ankersmit, Ilse Verwer, Joeri Meliefste, Mattson Meere

Aerial photo Topography Idea-sketch

Rietdiep

New polder landscape

Salt marsh ridge

Middag-Humsterland en 

Delfzijl

Reed

Widened water

Wierde with trees

Village expansion

Wetland, swamps

Former gully

Salt marsh fences

Higher soils

Borg

Dike village

Former creek

31
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02.1

_50'*5'02%&)+.%T+5'02

_50'*5'02%&)+.%:+520

1.

2.

3.

Groningen North
Building on structures

[Above from left to right]

-Structure plan nature

-Increased water storage   

Lauwersmeer

[Middle from left to right]

-Impression Reitdiep development

[Below from left to right]

-Structure plan Waterstructure

-Impression wierden development
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Geert Ankersmit, Ilse Verwer, Joeri Meliefste, Mattson Meere

7.4.

5.

6.

[Above from left to right]

-Impression creeks

-Impression energy

[Middle from left to right]

-Impression landscape structure

[Below from left to right]

-Impression tree alleys
h=

W.*02+$2%/+520%$5-0+92%-8%

Y+'/20$4220%

5-%&0-<#62%+90#*')5'02%/#5"%/+520%

6'0#.9%5"2%#.*02+$#.9)7%607%$'4420%

4-.5"$=
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H2$5-02%5"2%.+5'0+)%c%%-/%-8%5"2%

H2#56#2&%5-%#.*02+$2%/+520%$5-0+92F%

2."+.*2%.+5'02%+.6%&0-<#62%

02*02+,%-.%-&&-0,%.#52$=

j=

W.*02+$26%<#$#(#)#57%-8%/#2062.%<#))+92$=

k=

W.*02+$2%5"2%/+520%$5-0+92%*+&+*#57%-8%

*022A$F%/"#)2%2."+.*26%.+5'02%+)-.9%

5"2%2692$%5-%&0-<#62%"+(#5+5%+.6%3%%)520%

0'.- %̀=

\=

!022%&)+.,%.9$%+0-'.6%8+04"-'$2$%%5-%

02#.8-0*2%$50'*5'02%+.6%$-)+0%&+.2)$%-.%

5"2%0--8%5-%&0-<#62%+%02.2/+()2%

$-'0*2%-8%2.2097

i=

>."+.*#.9%5"2%$50'*5'02%-8%5"2%

)+.6$*+&2%'$#.9%5022%+))27$=

Z=

:#.6%5'0(#.2$%#.%5"2%)+.6$*+&2%*+.%(2%

+%$74(-)%-8%$'$5+#.+()2%62<2)-&42.5F%

/"#)2%&0-<#6#.9%+%02.2/+()2%$-'0*2%-8%

2.2097=
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Adaptation in Groningen

02.1

[Above from left to right]

[Middle from left to right]

[Below from left to right]

Groningen North
Building on structures
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Climate change
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Dikes

Emphasize dikes

Enlarge water storage capacity

Create natural shores

Re-create old creeks

Upgrade roads

Development of salt marshes

Planning area 

Recreation, tourism

Salt marshes

Glasshouses

Water nature

Water grassland

Dry grassland

Waterstorage in ditches

Wierde

Development of main function 

in area

Functional indication

new energy source

[Above from left to right]

-Final structure plan
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Geert Ankersmit

Building the kwelder ridge _+.6%62&-$#,%-.%(7%0#<20$ C)+7%$'&&)7%(7%:+662.%_2+ _"+&#.9%A/2)620%0#692$

1. 2. 3.

N#-4+$$%8-02$5

>4&"+$#S2%*022A$

[Above from left to right]

-Historical evolution Groningen landscape

[Middle from left to right]

-Design forest 

[Below from left to right]

-Design creek development

02.2 The riches of forest on the kwelderridge

h=%_+.6%62&-$#,%-.%(7%0#<20$

!"2%B'.S2%+.6%3%<2)F%5/-%0#<20$%

/#5"%5"2#0%$-'0*2%#.%-.%5"2%#*2%

&'$"26%0#692F%/"202%5"2%4-$5%

#4&-05+.5%0#<20$%8-0%E0-.#.92.=%

!"27%50+.$&-0526%+%)-5%-8%$+.6%5-%

5"2%:+662.%_2+=

[=%:+662.%_2+%$'&&)#2$%*)+7

!"2%:+662.%_2+%/+520%#$%3%))26%

/#5"%*)+7%&+0,%*)2$%80-4%5"2%T-05"%

_2+=%!"2%$+.6%-8%5"2%0#<20$%4#?26%

/#5"%5"2%*)+7%-8%5"2%:+662.%_2+%

+.6%5"2%<207%820,%)2%*)+7%80-4%5"2%

P-))+06

j=%:#2062.%-.%5"2%_+)5%4+0$"%0#692

_-%5"2$2%"#9"%0#692$%/202%5"2%3%0$5%

)-*+,%-.$%8-0%.2/%$21%)242.5$%#.%

5"2%T-05"20.%+02%-8%E0-.#.92.=

k=%O+.%('#)6%6#A2$

N'5%(2*+'$2%5"2$2%_+)5%4+0$"%

0#692$%/202%029')+0)7%c%--626%

&2-&)2%('#)6%$4+))%4-'.5$%5-%)#<2%

-.o/#2062.p%+.6%)+520%6#A2$%5-%

&0-52*5%5"2%)+.6=

\=%H#*"%8+0420$%-.%5"2%0#692

!"2%0#*"%8+0420$%/"-%/202%)#<#.9%

-.%5"2%0#692%$5+0526%5-%9+#.%.2/%

)+.6F%$-%*+))26%A/2)620$=%!"2%

(2*+42%0#*"20%+.6%0#*"20%(2*+'$2%

-8%+%)+/J%fW8%7-'%9+#.%)+.6%+.6%

('#)6%+%6#A2%+0-'.6%#5F%#5%#$%7-'0%

&0-&2057=g
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Geert Ankersmit

G/2)620%0#692$%/#5"%/#2062. H#*"%8+0420$

4. 5.

H2$5-026%9+062.$

A#$"$%#

H226%5-%24&"+$#S2%

8-0420%*022A$

N#-4+$$%&0-6'*,%-.%8-02$5 !022$%+)-.9%5"2%-)6%6#A2$

A#$"$%#

!022$%+)-.9%8-0420%6#A2$

[Above from left to right]

-Historical evolution Groningen

-Picture estates

-Picture Restored gardens

[Middle from left to right]

-Plan estates

-Plan Restoration gardens

[Below from left to right]

-Plan dikes with trees

-Picture emphasize creeks

-Picture Biomass

-Picture older dike
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[Above from left to right]

[Middle from left to right]

[Below from left to right]

Geert Ankersmit

02.2 The riches of forest on the kwelderridge

4():%0/#C%:9!-('#E'(-\

U>4&"+$#S2%-.%$50'*5'02$J%6#A2$F%

8-0420%*022A$%+.6%2$5+52$

U@+04$%*+.%*"+.92%-8%8'.*,%-.%5-%

"2+)5"%*+02%02*02+,%-.%-0%2$5+52F%

/"#*"%*02+52$%24&)-742.5

U!"2%I'+)#57%-8%5"2%)+.6$*+&2%.226$%

5-%(2%#4&0-<26%5-%+1%0+*5%&2-&)2%5-%

5"2$2%8'.*,%-.$

UO-02%62<2)-&42.5%5-/+06$%

$'$5+#.+()2%2.2097%+5%5"2%>24$%

"+0(-'0=

UC-4(#.2%(#-4+$$%&0-6'*,%-.%/#5"%

#4&0-<#.9%5"2%)+.6$*+&2

U!022$%+)-.9%8-0420%6#A2%50+*2%+.6%

0226%+)-.9%8-0420%*022A$F%0226%+.6%

(0+.*"2$%-8%5022$%+.6%$"0'($%*+.%

(2%'$26

B77%7#0():%0/\

UD)+.5%4-02%(#-4+$$%8-02$5$%

*-4(#.26%/#5"%&204+.2.5%8-02$5$%

5-%#4&0-<2%5"2%)+.6$*+&2%I'+)#57

UN#-4+$$%8-02$5$%*+.u5%(2%5--%8+0%

80-4%5"2%&-/20%&)+.5F%-5"20/#$2%

5"27%02)2+$2%4-02%Cb[%5"+.%5"27%

"@#,&@
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Geert Ankersmit

Kwelder ridge

Plots and water

Reed along former creeks

Restored and new gardens

Estates

Roads

Main road

Railroad

Urban development

Permanent forest

Biomass forest

Dike

Tree lines along former dikes

 

North

[Above from left to right]

-View to Uithuizermeeden from an  

 inland dike

-View to Uithuizen along a former creek

-View from the south to the church of 

Uithuizermeeden

-View along a former creek to the south of 

Uithuizen

[Below from left to right]

-Final plan
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02.3

>?#$,%.9%&)-5%)+7-'5

D0-&-$26%&)-5%)+7-'5

M),%5'62%4+& T-05"20.%029#-.+)%&)+.

B&"*)'%C3%&*%-.%

>?#$,%.9%.25/-0A%+.6%.-62$

Mattson Meere

Minds meandering through time

Inventory & analysis

N28-02%5"2%*-.$50'*,%-.%-8%6#A2$%

+.6%)+.6%02*)+4+,%-.F%O#66+9%

B'4$520)+.6%/+$%+%"#9")7%67.+4#*%

)+.6$*+&2%5"+5%/+$%-&2.%5-%5"2%$2+=%

T'420-'$%$2+%+04$%#.3%)50+526%#.)+.6F%

9#<#.9%5"2%+02+%4'*"%6# %̀202.5%8-04%

5"+.%#5%"+$%5-6+7=%:"2.%$21%)242.5%

(29+.%+0-'.6%i]]%NC%c%--6$%/202%

I'#52%*-44-.=%_21%)242.5$%"+6

5-%(2%('#)5%-.%4-'.6$%A.-/.%+$%

/#2062.%/"#*"%5-6+7%+02%-.2%-8%5"2%

02+$-.$%5"#$%)+.6$*+&2%#$%$-%"#9")7%

<+)'26=

!-6+7%4+.7%-8%5"2%$2+%+04$

"+<2%(22.%02*)+#426%8-0%+90#*')5'02%

)+.6=%B-/2<20F%5"27%+02%$,%))%

6#$,%.9'#$"+()2%(7%*+028')%2?+4#.+,%-.%

-8%5"2%+),%5'62%4+&=%!"2$2%6+0A20%)-/%

)7#.9%+02+$%+02%+)$-%5"2%4-$5%$'#5+()2%

+02+$%8-0%/+520%$5-0+92=
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Mattson Meere



>S#.92

_5-&%5-%2?&)-02%+.6%2.Q-7%5"2%I'#25%+.6%

2+$7%9-#.9%)#82%-8%<#))+92$%$'*"%+$%>S#.92=

_2*,%-.%-8%2?#$,%.9%+.6%&0-&-$26%

/+520/+7$
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N-092.

(-,$;%&'0-*D0%';*#$,&*.")

82+5'02%E0-.#.92.F%-.)7%5/-%-8

5"2$2%&#*5'02$I'2%2$5+52$%024+#.

#.%5"2%+02+==

T#2"-<2

b.2%-8%5"2%4-$5%$*2.#*%+.6%(2$5%

&02$20<26%:#262.%<#))+92$=

B20#5+92

!"2%/+520/+7%+.6%50+#)%$7$524%*-..2*5%+%

.'4(20%-8%"#$5-0#*+)%82+5'02$%$'*"%+$%5"#$

&'4&#.9%$5+,%-.

N-+,%.9

>?&20#2.*2%5"2%)+.6$*+&2%80-4%

+.-5"20%&20$&2*,%<2%-.%-.2%5"2%4+.7%

/+520/+7$=

B&%%'())%%

M))22$%&0-<#62%*-.50+$5%5-%5"2%-&2.%0'0+)%

)+.6$*+&2%+.6%+66$%5-%5"2%<+0#257%-8%

$&+,%+)%2?&20#2.*2$=

b-$5'4

b-$5'4%#$%-.2%-8%5"2%-)62$5

+.6%(2$5%&02$20<26%/#2062.=

[Above from left to right]

-Design impressions

Mattson Meere

Minds meandering through time
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Adaptation in Groningen

02.4

/+520)2<2)%~h4

D0-()24%-8%90-/#.9%8-02$5$

_50'*5'02%&)+.

8"$%&'#$,&"+%

[Above from left to right]

Problems and ideas

Joeri Meliefste

Lauwersmeer
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Joeri Meliefste

/+520)2<2)%~[4
E,-*-+

b&&-05'.#,%2$%8-0%)#<#.9
:+520%_5-0+92%#.%H2#56#2&%+.6%Y+'U

/20$4220

P2<2)-&42.5$n

U%T2/%02*02+,%-.+)%(#A2%0-'52F%0-'.6%

+0-'.6%5"2

Y+'/20$4220F%/#5"%6# %̀202.5%$5-&$%

o02*02+,%-.+)

*2.502%&-#.5$p

U%T2/%-0%*-.,%.'2$%/+)A#.9%0-'52$F%

6# %̀202.5%0-'52$F%+)$-

*-'-"$0&%'"&%"

U%C-..2*,%.9%Y+'/20$4220%/#5"%-5"20%

/+520/+7$F%2+$7

+.6%9--6%*-..2*,%-.%8-0%$"#&$F%

$+#)(-+5$=

U%T2/%02*02+,%-.+)%"-'$#.9%#.%)+0920%

*-44'.#,%2$

o�-'5A+4&%+.6%Y+'/20$--9p

U%T2/%"-'$#.9%o02$#62.5$pF%(2.23%5$%

80-4%/-0A%+.6

4-.27%5-'0#$5$

M4-'.5%-8%:+520$5-0+92%.22626%[h]%

4#)Q%4j

H2#56#2&% % [\=\%4#)Q%4[

H#$2%5"2%/+520%)2<2)%/#5"%]=\%42520%i=k%

4#)Q%4j

Y+'/20$4220% iZ%4#)Q%4[

H#$2%5"2%/+520%)2<2)%/#5"%h%42520%kj=\%

4#)Q%4j

!-5+)%$5-0+92%*+&+*#57%kx=x%4#)Q%4j

_5-0+9+%*+&+*#57%.22626%hi]=h%4#)Q%4j

>?50+%0#$2%-8%/+520)2<2)%Y+'/20$4220%

/#5"%[=k%4
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[Above from left to right]

-The design

Joeri Meliefste

Lauwersmeer
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Joeri Meliefste

_*2.+0#-%8-0%�-'5A+4&

D"+$2%hn

U%T2/%"-'$#.9%.2?5%5-%H2#56#2&

U%T2/%$)'#*2F%*-..2*,%-.%�-'5A+4&%U

Y+'/20$4220

U%T2/%02*02+,%-.+)%"-'$2$F%/#5"%

;"&@,0&#

U%T2/%02*02+,%-.+)%0-'52%+0-'.6%

�-'5A+4&

D"+$2%[n

U%T+5'02%62<2)-&42.5

U%T2/%"-'$#.9%#.%.2/%.+5'02%&+05

_*2.+0#-%Y+'/20$--9

D"+$2%hn

U%T2/%"-'$#.9%+0-'.6%2?#$,%.9%"+0(-'0

U%*02+52%.2/%"+0(-'0

U%H2*02+,%-.+)%8+*#)#,%2$F%.2?5%5-%"+0(-'0

D"+$2%[n

U%T2/%)#<#.9%#$)+.6F%4#?26%"-'$#.9%

02*02+,%-.+)%+.6

&204+.2.5%"-'$#.9F%.2/%"+0(-'0=

hk%C)-$26%$2+U+04%-8%802$"%/+520n%P22&%

)+A2F%&+05)7%/#5"%+I'+,%*%&)+.5$%+.6%

$'00-'.6#.9%$/+4&

<2925+,%-.=%W4&-05+.5%8+*5-0%#$%

029')+,%-.%-8%/+520)2<2)%o$'4420%)-/%

+.6%/#.520%"#9"%)2<2)p=

!"#$%57&2%*-.$#$5$%-8n%h^%N' %̀2026%)+A2%

+.6%[kF%[\%$/+4&

h^%N' %̀2026%)+A2n%b1%20%oY'50+%)'50+pF%

_42)5%ob$420'$%2&20)+.'$pF%:+520%

$"02/%oT2-47$%8-6#2.$pF

D#.5+#)F%oM4+$%+*'5+p%N)+*AU5+#)26%

E-6/#5%oY#4-$+%)#4-$+p

[k%_/+4&%/#5"%c%'*5'+,%.9%/+520%)2<2)n%

N'0(-5%oY-5+%)-5+pF%H--5%L-)2%oO#*0-5'$%

-2*-.-4'$pF%:+520

$"02/%oT2-47$%8-6#2.$pF%E0+$$%$.+A2%

oT+50#?%.+50#?pF%N)+*AU5+#)26%E-6/#5%

oY#4-$+%)#4-$+pF%D'0&)2

B20-.%oM062+%&'0&'02+pF%E02+5%>9025%

oC+$420-6#'$%+)('$p

[\%:25%t$50--#$2)0'#952un%H--5%L-)2%

oO#*0-5'$%-2*-.-4'$pF%:+520%$"02/%

oT2-47$%8-6#2.$pF%Y#1% )2

>9025%o>9021%+%9+0S21%+pF%_"-05U2+026%

b/)%oM$#-c%+442'$pF%B2.%B+00#20%

oC#0*'$%*7+.2'$p

j[%:25F%4-620+52%.'50#2.5%0#*"%
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5-5+.'$pF%C-44-.%_.#&2
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D0-()24$%*)#4+52

D0-()24$%.+5'02

D0-()24$%#.6'$507

D0-()24$%*')5'0+)%"20#5+92

[Above from left to right]

-Problem analysis

Ilse Verwer

Designing towards the future
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Ilse Verwer

Concept

[Above from left to right]

-Impressions

[Middle from left to right]

-Water infi ltration on Hondsrug

-Plan view Hondsrug infl itration

-Ecoduct

[Below from left to right]
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02.5

>r%%*#2.5%'$2%-8%2.2097

G/2)620$7$524%5-%62*02+$2%/+<2%&-/20

G/2)620$%&0-52*,%.9%6#A2$

C022A$%/#5"%.+5'0+)%$"-02$

Ilse Verwer

Designing towards the future
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Ilse Verwer

Final design

C-.,%.'+,%-.%-8%5"2%A/2)620%$7$524%5-%9+#.%)+.6%+.6%&0-52*5%
5"2%6#A2$%+9+#.$5%5"2%/+<2$=%

>24$"+<2.%#$%90-/#.9%<207%8+$5=%W5%#$%4+#.)7%8-*'$$26%-.%5"2%
&0-6'*,%-.%-8%2.2097F%+.6%&0-6'*2$%h�j%-8%5"2%5-5+)%2.2097%
8-0%5"2%T25"20)+.6$=%

T2/%9022."-'$2$F%'$#.9%5"2%"2+5%+.6%Cb[%24#$$#-.%
&0-6'*26%(7%5"2%#.6'$507%#.%>24$"+<2.=%

T2/%&-05%8-0%(#9%$"#&$%5-%2.520F%4+A#.9%#4&-05%+.6%2?&-05%
&-$$#(2=%

P2<2)-&42.5%-8%)+A2%/#5"%(0+*A#$"%.+5'02%-.%5"2%$#62$=%

:#.64#))$F%&0-6'*#.9%2)2*50#*#57%8-0%5"2%('#)6#.9$%-.%5"2%
#$)+.6=%!"2%$'0%&)'$%*+.%(2%50+.$&-0526%#.)+.6=%

T2/%#.6'$507F%$)-/)7%2?&+.6#.9%#.%,%42F%62&2.62.5%-.%5"2%
624+.6=%

E022."-'$2$F%.-5%$-#)%62&2.62.5=%O#.#4'4%)#9"5%6#$*"+092%
+.6%'$#.9%5"2%"2+5%+.6%Cb[%24#$$#-.%&0-6'*26%(7%5"2%
#.6'$507%-.%5"2%#$)+.6=%

C-.,%.'+,%-.%-8%5"2%A/2)620%$7$524%5-%*+&5'02%$+.6%+.6%
&0-52*5%5"2%6#A2$%+9+#.$5%/+<2$=%

H2*02+,%-.+)%$#9"5F%(2+*"%/#5"%$4+))%8+*#)#,%2$=%
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#.80+%$50'*5'02=%
C-..2*,%-.%.+5'02%+02+$%/#5"%*022*A%$7$524F%02*-.$50'*526%/#5"%
.+5'0+)%$"-02$=%!"2%42+.620#.9%$50'*5'02%#$%24&"+$#S26%/#5"%
/#))-/5022$%#.%5"2%*-0.20$%-8%5"2%*022*A$=%5"2%#.80+%$50'*5'02=%

N-')2<+06%#.%80-.5%-8%P2)8S#Q)=%

H2$#62.,%+)%+02+F%'$2$%5"2%"2+5%80-4%5"2%9022."-'$2$%5-%/+04%
'&%5"2%"-'$2$=%
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03
03.1
03.2
03.3

Groningen Central

03.470 __

Groningen Central:  Water for future

62 __

66 __

54 __

Serve the servants

Re-thinking water

Re-connecting Delfzijl

03.574 __ Water for future
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2007

2050 
50cm sea level rise

2050 
150cm sealevel rise 

-300cm

0 - 50cm

-200cm

-49 - 0cm

51 - 100cm

-300cm

-49 - 0cm

0 - 50cm

03.1

!"2%+#4%-8%5"#$%029#-.+)

&0-Q2*5%#$%5-%+6+&5%5"2%2?#$,%.9%

)+.6$*+&2%5-%*)#4+52%*"+.92F%5-

*02+52%+%$+82%8'5'02%8-0%)#<#.9%+.6%5-%

*02+52%+%$'$5+#.+()2%+.6%$2)8

$'r%%*#2.5%)+.6$*+&2=

:2%8-'.6%-'5%5"+5%5"#$%+02+F%$#5'+526%

'.620%$2+%)2<2)F%.-/+6+7$%"+$

902+5%+4-'.5$%-8%/+520%$'0&)'$%+.6%

c%--6%0#$A$%#.%/#.520,%42F%('5%+

$"-05+92%-8%/+520%#.%$'4420,%42=%

P2*)#.#.9%)+.6%*+'$26%(7%.+5'0+)

9+$%2?50+*,%-.F%4+A2$%5"2%$#5'+,%-.%

4-02%6#r%%*')5=%C"+.92$%#.

*)#4+52%*+'$2$%902+5%6#r%%*'),%2$%#.%

/+520%6#$*"+09#.9F%(2*+'$2%-8%5"2

2?&2*526%(#9920%+4-'.5$%-8%

&02*#&#5+,%-.%+.6%$2+%)2<2)%0#$2=%!"2

*'002.5%4+#.%)+.6%8'.*,%-.$F%)#A2%

+90#*')5'02F%"+<2%5-%+6+&5%5-%5"#$

*"+.92$%+.6%+)02+67%80+942.526%

.+5'02%/#))%8+*2%2<2.%(#9920

&0-()24$=

!"2%*-.*2&5%t:+520%8-0%8'5'02u%#$%

$-)<#.9%/+520%&0-()24$%(7%'$#.9

5"2%&-52.,%+)%-8%5"2%/+520F%02)+,%.9%+))%

.2/%62<2)-&42.5$%5-%*"+.92$

#.%5"2%/+520%$7$524=%P# %̀202.5%

&-$$#(#)#,%2$%+02%62<2)-&26F%)#A2%5"2

*-4(#.+,%-.%-8%o242092.*7p%/+520%

$5-0+92%/#5"%.2/%)#<#.9%I'+)#,%2$F

*)2+.#.9%/+520%$7$524$F%"+0<2$,%.9%

(#-4+$$F%.+5'02%+02+$%+.6%.2/

A#.6$%-8%+90#*')5'02=%!"2%

4'),%8'.*,%-.+)%'$2%-8%)+.6%#$%5"2%4-$5

#4&-05+.5%42+$'02%5+A2.%5-%*02+52%+%

$2)8%$'r%%*#2.5%+.6%$'$5+#.+()2

)+.6$*+&2=

@-0%5"022%4+#.%*#,%2$%#.%5"2%029#-.F%

E0-.#.92.F%:#.$*"-52.%+.6

P2)8S#Q)%.2/%'0(+.%2?&+.$#-.$%/202%

&0-&-$26=%!"27%+02%*-4(#.26

/#5"%/25)+.6$F%242092.*7%#.'.6+,%-.%

+02+$%+.6%)+A2$%8-0%/+520

$5-0+92F%#4&0-<#.9%+1%0+*,%<2.2$$%+.6%

02*02+,%-.+)%<+)'2$=

E02+5%&-$$#(#)#,%2$%8-0%$-)<#.9%5"2%

/+520%&0-()24%#.%5"2%)-/2$5%+02+

-8%5"2%029#-.%+02%*02+526%(7%+%0-('$5%

*-00#6-0%8-0%/25%.+5'02F%/#5"

+.%#4&-05+.5%#.520.+,%-.+)%8'.*,%-.=

T226$%8-0%+90#*')5'02%*"+.92$%+02%

*-..2*526%/#5"%5"2%.226%8-0

/+520%$5-0+92F%(7%*"+.9#.9%5"2%)+.6%

'$2%5-%o/25p%90+$$)+.6$%/#5"

*+1%)2F%(#-4+$$%&0-6'*,%-.%/#5"%0226%

-0%/#))-/%-0%3%$"%8+04$=

T2?5%5-%5"2%#4&-05+.*2%-8%2.2097%

$+<#.9F%5"2%&0-<#6#.9%-8%.2/

2.2097%$-'0*2$%#$%#4&-05+.5=%D0-&-$26%

8-0%E0-.#.92.%#$%5"2%'$2%-8J

$-)+0%2.2097F%92-5"204+)%2.2097F%/#.6%

2.2097F%(#-4+$$%&0-6'*,%-.

+.6%'$2%-8%#.6'$50#+)%"2+5=

Groningen Central

[Above from left to right]

-Study Area, Central part of   Groningen

-Central area, Lowest part of   Groningen

-Declining peat area due to gas   extraction

-Altitude map 2007

[Middle from left to right]

-Altitude map 2050, with sea   level rise of 

50cm

[Below from left to right]

-Altitude map 2050, with sea   level rise of 

150cm

Water for Future
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Climate change

Matgorzata Jasiorowska, Xu Xiaoyu, Antje Herrmann, Jeroen Hamers 
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Current problems and effects of climate change

Drought in summer

More water, higher water level

Possible overfl ow during heavy rainfall

Direction of storm fl ood

Flooded area after dike breach 

..in 4h

..in 12h

..in 24h

P,0,)%#E)!1'%S/

4!7(O

M)4-$5%5"2%/"-)2%+02+%)#2$%'.620%5"2%

$2+%)2<2)=%!"2%)+.6%#$%8'05"20%62*)#.#.9%

(2*+'$2%-8%5"2%9+$2?50+*,%-.=

O-02%5"+.%\]w%-8%5"2%+02+%#$%'$26%(7%

+90#*')5'02=%M90#*')5'02%.226$%5-%&'4&%

-'5%5"2%/+520F%2$&2*#+))7%#.%/#.520%,%42%

5-%A22&%+%*205+#.%/+520%)2<2)=

N2*+'$2%-8%5"#$%5"2%$'00-'.6#.9%

.+5'02%+02+$%"+<2%&0-()24$%/#5"%

60-'9"5=%@'05"20%4-02%5"2%"+(#5+5$%+02%

80+942.526%(7%'0(+.%62<2)-&42.5%+.6%

#.80+$50'*5'02=

P,0,)%#E)!1'%S/

U4-02%/+520%#.%$&0#.9F%/#.520F%+'5'4.

U)2$$%/+520%#.%$'4420

U"2+<#20%/2+5"20%-**'02.*2$%o%$5-04$F%

"2+<7%0+#.8+))F==p

U"#9"20%524&20+5'02$

[Above from left to right]

-Dike breach After 4h

[Middle from left to right]

-Dike breach After 12h

[Below from left to right]

-Future problems

-Dike breach After 24h



56
Ad

ap
ta

ti
on

 i
n 

Gr
on

in
ge

n

Water For Future

Adaptation watersystem Strategy for settlement Adapt nature

Groningen Central

[Above from left to right]

-Adaptation watersystem

-Strategy for sttlement

-Adapt nature

h=%G22&%O-02%/+520%#.%)-/2$5%+02+$

oN)'2%*#0*)2p

[=%:+520%$5-0+92%#.%/#.520%8-0%

+90#*')5'02%#.%$'4420%o()'2%+02+p

j=%W.'.6+,%-.%+02+$%#.%*+$2%-8%"2+<7%

0+#.8+))%8-0%-<20c%-/%-0%-<20c%-/#.9%

*+.+)$%o()'2%)#.2$p

k=%@)--6%&0-52*,%-.%#.%>24$%2$5'+07%

+.6%+0-'.6%P2)8S#Q)%o%-0+.92p

h=%C-.*2.50+,%-.%-8%'0(+.%

62<2)-&42.5%-.%"#9"20%$&-5$%o&'0&)2%

$&-5$p

[=%;$2%M1%0+*,%-.%-8%E0-.#.92.%+$%+.%

#4&')$2%8-0%P2)8S#Q)%+.6%:#.$*"-52.

�.2/%2.50+.*2%+02+%80-4%E204+.7%

+.6%5"2%$2+

j=%;$2%/+520%+$%'0(+.%I'+)#57%+.6%

#62.,%57%8-0%5"2%5"022%'0(+.%*2.520$

k=%T2/%)#<#.9%8-04$%#.%$"0#.A#.9%

D-)620)+.6

�_2)8U$'r%%*#2.5%<#))+92$%o%&'0&)2%*#0*)2p

h=%C-..2*5%2?#$,%.9%.+5'02%+02+$%/#5"%

>24$U%E204+.7F%Y+'/20$4220%+.6%

N#2$(-$*"%�%�22'/$%P2)5+

[=%C-..2*,%-.%�%*-00#6-0%8-0%$2+%*)+7%

+02+$%+.6%&2+5%+02+$

j=%!+0925%$&2*#2$J

UH-206-4&

Ub1%20

UN2<20

UE0-52%G+02A#25

UT--06$2%/-2)4'#$

UN)+'/(-0$5

UH#25S+.920

2=*-+#)"-+

UE0-52%<''0<)#.620

03.1
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Climate change
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Adapt agriculture Alternative energy

M**-06#.9%5-%+90#*')5'02%$*2.+0#-$%-.%

+%>'0-&2+.%$*+)2F%5"2%.-05"%-8%5"2%

T25"20)+.6$%/#))%"+<2%9--6%8'5'02%

&20$&2*,%<2$=%W.%*-4&+0#$-.%5-%5"2%

$-'5"F%5"2%.-05"%#$%)2$$%#.c%'2.*26%

(7%'0(+.#S+,%-.F%$-%5"+5%)+092%$*+)2%

+90#*')5'02%*+.%(2%A2&5=%N'5%#8%/2%"+<2%

+%)--A%-.%5"2%#4&+*5$%-8%5"2%62*)#.#.9%

)+.6%5"2%2 %̀2*5$%-8%*)#4+52%*"+.92%#.%

$-42%&+05$F%5"2%*'002.5%8'.*,%-.%-8%

+90#*')5'02%&0-()24$%/#))%#.*02+$2%#.%

8'5'02=%W.%5"2%)-/2$5%+02+%5"2%*'002.5%

+90#*')5'02%$"-')6%*"+.92%5-%A22&#.9%

4-02%/+520%#.%5"#$%+02+%o%&'0&)2p=%!"2%

"#9"20%+02+%#$%#.%5"2%8'5'02%$,%))%/2))%

$'#5+()2%8-0%5"2%*'002.5%+90#*')5'0+)%

57&2$%o-0+.92pF%('5%/+520%$5-0+92%#.%

5"2%$'4420%/#))%(2%.2*2$$+07=

D-$$#(#)#,%2$%8-0%+)520.+,%<2%2.2097%

&0-6'*,%-.J

B;%'+&%%-'"&%"#'"&%'$;%'.0&&%-$'

+90#*')5'0+)%'$26%+02+$=%W5%#$%&-$$#()2%

5-%'$2%5"2%)2d%-<20$F%8-0%2?+4&)2%

$50+/%+.6%90+$$%#.%*-4(#.+,%-.%/#5"%

5"2%4+.'02%-8%5"2%*-/$%+.6%&#9$%%8-0%

(#-9+$%&0-6'*,%-.=

!"2%72))-/%+.6%-0+.92%$&-5$%+02%

&-$$#(#)#,%2$%8-0%9--6o72))-/p%+.6%<207%

9--6o(0-/.p%92-5"204+)%2.2097=%!"2%

9027%+02+$%+02%$'#5+()2%8-0%$-)+0%2.2097=%

!"+5%*+.%(2%#.5202$,%.9%#.%5"2%3%0$5%$5+92%

8-0%5"2%.2/%62<2)-&42.5%+.6%4+7%(2%

8-0%5"2%(#9%0--8$%-8%$5+()2$=%

!"2%&#.A%*#0*)2$%+02%5"2%+02+$%#.%/"#*"%

#.6'$50#+)%"2+5%*+.%(2%'$26=

!-6+7%/2%"+<2%#.%-'0%+02+%j^=hk^%&#9$%

+.6%kZ=hk^%*-/$=%W8%/2%/+.5%5-%'$2%

+))%5"2%4+.'02%5-%&0-6'*2%(#-9+$F%/2%

/#))%.226%5"#$%+02+%#8%_50-"%*-�&0-6'*5%

o72))-/p

k=xxx=[]^EQ�%^w%-8%5-5+)%2.2097%

624+.6

!"2%-0+.92%$I'+02$%$"-/%5"2%+02+%-8%

/#.64#))$oh[]p%/"#*"%+02%.22626%5-%

&0-6'*2%5"2%5-5+)%+4-'.5%-8%2)2*50#*#57%

8-0%5"2%2?&2*526%"-'$2"-)6$%#.%[][]=%

!"2%*+)*')+,%-.$%+02%(+$26%-.%026'*26%

2.2097%*-.$'4&,%-.%8-0%[][]=

h=Zjh=ki]ER�%jw-8%5-5+)%2.2097%

624+.6

[Above from left to right]

-Adapt agriculture

-Alternative energy concept

-Alternative energy demand
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/+520 *#,%2$ -"$0&%

Concept: ‘Water for future’

Arable land

Grassland

Biomass

Fish farms

Wetland nature

Salt marsh

Inundation area

03.1 Groningen Central
Water For Future

[Above from left to right]

-Concept Water

-Concept Cities

-Concept Nature

[Below from left to right]

-Final Concept
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Climate change

Matgorzata Jasiorowska, Xu Xiaoyu, Antje Herrmann, Jeroen Hamers 
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===+.6%.2/%$+82%c%-+,%.9%"-'$2$%-.%)+A2$%*02+52%902+5%02*02+,%-.+)%<+)'2$

T2/%"-'$#.9%-.%&-)2$%*+.%*-&2%/#5"%(#9%c%'*5'+,%-.$%-8%/+520===

P# %̀202.5%"+(#5+5$%8-0%<+0#-'$%$&2*#2$

===%.-5%-.)7%8-0%+.#4+)$%('5%+)$-%8-0%&2-&)2

T2/%A#.6%-8%"-'$#.9

[Above from left to right]

-Impressions wetlands

-Impression species habitat

[Middle from left to right]

-Impression habitat experience

[Below from left to right]

-Impression new living with fl uctuating 

water levels

-Impression water recreation
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Energy farming

U4-$+#6%)+.6$*+&2%-8%90+$$)+.6F%

/#))-/%+.6%0226

U.2?5%5-%*+1%)2F%90+$$)+.6%+.6%

+90#*')5'0+)%&0-6'*,%-.%-8%5"2%

.226%5-%*-U&0-6'*2%8-0%(#-4+$$%

82042.5+,%-.

U%+))-/%"#9"20%/+520%)2<2)%#.%5"2%

"&%"

Fish farms

U&-$$#(#)#57%8-0%.2/%+90#*')5'02%+.6%

/+520%$5-0+92

U/+520%80-4%5"2%3%$"%8+04$%*+.%(2%

'$26%8-0%+90#*')5'02%#.%607%$'4420$

03.1

U/#62.#.9%*+.+)$%�%#.*02+$26%/+520%

#$,&"+%

U*"+.92%-8%*'002.5%+90#*')5'02%#.5-%

90+$$)+.6%/#5"%*+1%)2

U0226%+)-.9%*+.+)$%%*+.%(2%

"+0<2$526%+$%(#-4+$$

U+02+$%+)-.9%*+.+)$%*+.%(2%'$26%8-0%

02*02+,%-.

Slochteren ‘ribbons’ [Above from left to right]

-Energy farming

-Fish Farms

-Final concept

[Below from left to right]

-Concept Slochteren 

-Impression slochteren

Groningen Central
Water For Future
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T2/%A#.6%-8%"-'$#.9

U/+520%$5-0+92%8-0%+90#*')5'02%#.%

)+A2$

U&-$$#(#),%2$%8-0%)#<#.9%+.6%

02*02+,%-.

Living with water

Matgorzata Jasiorowska, Xu Xiaoyu, Antje Herrmann, Jeroen Hamers 

U(#9%$*+)26%+90#*')5'02%.2?5%5-%$2)8U

'r%%**#2.5%<#))+92$

U&-$$(#()#57%-8%A22&#.9%&2-&)2%#.%

5"#$%+02+F%(7%.2/%/+7$%-8%)#<#.9

U8+04$%$2)8$'r%%*#2.5%#.%J%8--6F2.2097%

+.6%/+520%*)2+.#.9$7$524$

U&2-&)2%*+.%(2%+1%0+*526%5-%)#<2%

5"202%#8%5"27%925%5"2%)+.6%8-0%8022

U(#9%$*+)26%+90#*')5'02J%/#62.#.9%

-8%*+.+)$%5-%$5-02%4-02%/+520%#.%

/#.520

Self-suffi cient villages [Above from left to right]

-Concept Living with water

[Below from left to right]

-Concept Self-suffi cient housing

-Impression New kind of housing
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03.2
Slochteren, lovely hearth of the Province....

gwl

gwl

CO2

Problems

Altitude Groningen today

Altitude Slochteren today

Altitude Slochteren 2050

h=%D2+5U-?#6+,%-.

[=%C)#4+52%*"+.92J%4-02%o2?50242p%

0+#.8+))

j=%@'5'02%62*)#.#.9%(7%9+$U2?50+*,%-.

[Above from left to right]

-Introduction Slochteren

[Below from left to right]

-Peat oxidation process

-Slochteren Gas extraction

Jeroen Hamers

Serve the servants: Slochteren in the future...

_)-*"5202.F%#.%5"2%+02+%-8%P''0$/-)6F%

#$%+%(2+',%8')%+.6%-&2.%+02+=%W5%#$%+.%

+90#*')5'0+)%+02+F%/"202%8+0420$%"+<2%

(22.%90-/#.9%90+#.F%&-5+5-2$%+.6%

<2925+()2$%8-0%+92$=%

O+#.%)+.6$*+&2%82+5'02$%+02%

P''0$/-)6%*+.+)F%_*"#)64220%+.6%

5"2%0-+6<#))+92$%-.%5"2%"#9"20%$+.67%

0#692$=

.'(-/#R!)#-(0,)%&&&

T+5'02%&)+.$%#.%5"#$%+02+%+02%(02+A#.9%

5"2%"2+05"$%-8%5"2%8+0420$=%!"2#0%

90+.6&+u$%+.6%902+590+.6&+u$%t4+62u%

5"#$%)+.6%-'5%-8%/#)620.#$$F%+.6%

92.20+,%-.%+d%20%92.20+,%-.%5"27%4+62%

(02+6%+.6%)#82%-'5%-8%5"#$%)+.6=%

!"202%#$%8--6%$*+0*2%#.%5"2%/-0)6%

+.6%90+#.%&0#*2$%+02%0#$#.9=%N'5%0226%

6-2$.u5%4+A2%(02+6=

@+0420$%"+<2%+)/+7$%(22.%$52/+06$%

o$20<+.5$p%-8%5"2%)+.6=%!"27%"+<2%t#.%

62&5"u%A.-/)2692%+(-'5%5"2%)+.6=%

W5%#$%#4&-05+.5%5-%)25%5"2$2%&2-&)2%

&+0,%*#&+52F%+.6%5-%"+.6)2%/#5"%02$&2*5%

5-%5"2%8+0420$=

!"2%)+.6%#$%5"2%$20<+.5%-8%5"2%&2-&)2F%

&2-&)2%"+<2%5-%$20<2%#5%#.%5'0.=
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Climate change
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Jeroen Hamers

_#5'+,%-.%5-6+7 ~%#.*02+$#.9%0+#.8+)) ~%62*)#.#.9%90-'.6 @'5'02a

Problem conclusion

M59$5#/5(E%U

Tb!%)#A2J

Tb!J%%%%%TM!;H>%%%~%%%%:M!>H_!bHME>%%%�%%%bHEMTWC%@bHO_

Tb!J N;!J

M5(0#S%(-/#$'9S(0%#$5(-:%#

R!)#D'!$50%)%-U

O-02%/+520%#.%/#.520F%+.6%)2$$%/+520%#.%

$'4420%4+A2%#5%.2*2$+007%5-%#.*02+$2%

5"2%*+&+*#57%-8%5"2%/+520%$7$524=%!"2%

$7$524%$"-')6%(2%+()2%5-%$5-02%4-02%

/+520F%5-%*-&2%/#5"%2?50242%$5-04$%+$%

/2))%+$%/#5"%60-'9"5=%

B'F#0,7%

_)-*"5202.%#$%+)02+67%5"2%)-/2$5%+02+%-8%

5"2%&0-<#.*2y%!"2%)-/2$5%&-#.5%#$%[=\]4%

UTMDy% !"2% "#9"2$5% &-#.5% -.% 5"2% $+.67%

0#692%#$%[=\]4%~TMD=

P'2%5-%9+$U2?50+*,%-.%5"2%)+.6%#$%9-#.9%

5-%62*)#.2%2<2.%4-02%#.%5"2%8'5'02y%!"2%

/"-)2%+02+%/#))%(2%+(-'5%\]*4%)-/20%#.%

[]\]=

;$2%2?#$,%.9%&+1%20.%-8%5"2%)+.6$*+&2J

U%C+&5'02%5"2%$5-07%-8%5"2%)+.6

U%;$2%&)+*2$%/"#*"%"+<2%+)02+67%2*-U

)-9#*+)%<+)'2$J%(0-+62.%6#5*"2$%+.6%

."-")#
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Adaptation in Groningen

03.2

>?&20#2.*2%_)-*"5202.
[Above from left to right]

-Impressions Slochteren

-Design plan

Jeroen Hamers

Serve the servants: Slochteren in the future...

!"2%)+.6%-8%_)-*"5202.%"+$%+)/+7$%

(22.%$20<#.9%5"2%&2-&)2F%5"2%&2-&)2%

$"-')6%$20<2%5"2%)+.6%#.%5'0.=%

@+0420$F%5"2%$20<+.5$%-8%5"#$%)+.6F%

$"-')6%(2%+()2%5-%A22&%5"2#0%$50-.9%

02)+,%-.%/#5"%5"2%)+.6=%W.%5"2%

8'5'02%5"27%/#))%&)+7%+.%#4&-05+.5%

26'*+,%-.+)%0-)2F%$#9.#3%*+.5%#.%+%

$-*#257%/"202%A#6$%925%625+*"26%80-4%

.+5'02F%*-/$%+.6%&-5+5-2%3%2)6$=%

b5"20%8'5'02%8'.*,%-.$%-8%5"2%8+0420$%

/#))%(2%4+#.52.+.*2%+.6%$'&20<#$#-.%

-8%5"2%+02+F%+.6%02*02+,%-.=%
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Jeroen Hamers

Bikepath along the canal: (1.) on the plan Culture, farms and agricultural activities Shelter of forrest and ‘wild nature’ experience Walking route ‘into’ nature

Experience Slochteren

A.,),+*.")';%"&$;

H2*02+,%-.

N' %̀20S-.2

Slochteren- farms

[Above from left to right]

-Impressions Slochteren

[Middle from left to right]

-Design explanation ecology

-Design explanation buffer

-Impression Slochteren farms

[Below from left to right]

-Design explanation recreation

I%H8=$'G#29H&

h=%_5-02%/+520%-.%&2+5%$-#)

o$5-&$%-?#6+,%-.%-8%&2+5F%)+.6%/#))%90-/%

+9+#.p

[=%C-.,%.'-'$%)#.2%-8%/+520

o2.+()2%4+44+)$%5-%4#90+52%.-05"p

j=%L+0#+,%-.%-8%('$"F%0226%�%$/+4&F%

/+520F%90+$$)+.6%o6# %̀202.5%.+5'02%

57&2$%8-0%6# %̀202.5%$&2*#2$F%6# %̀202.5%

2?&20#2.*2$%8-0%02*02+.5$p

k=%_"-/%)+.6$*+&2%$5-07%

o5"2%)+.6%"+$%+.%#4&-05+.5%"#$5-07F%

#5%$20<2$%+$%5"2%(+$#$%8-0%.2/%

62<2)-&42.5$p

\=%W.5290+52%02*02+,%-.F%*02+52%<+0#+.*2%

-8%2?&20#2.*2$

o.+5'02%8-0%5"2%&2-&)2F%+%.2/%+1%0+*5-0%

#.%5"2%+02+p%

i=%"+.6)2%/#5"%02$&2*5%5-%8+0420$

o5"27%4+62%5"#$%)+.6F%5"27%A.-/%5"#$%

)+.6%+.6%5"27%$"-')6%"+<2%+%8'5'02%#.%

5"#$%)+.6p

!"2%2*-)-9#*+)%"2+05"%#$%$#5'+526%#.%5"2%

4-$5%I'#25%+02+%+.6%#$%8-0%5"2%)+0920%

&+05%$#5'+526%-.%5"2%)-/2$5%&)+*2$%-8%

5"2%+02+=%\?%4-02%/+520%5"+.%5-6+7%

*+.%(2%$5-026y%

H2*02+,%-.%#$%*-.*2.50+526%+)-.9%5"2%

*+.+)=%@0-4%+%(#A2%&+5"%-.%5"2%*+.+)U

6#A2%&2-&)2%/#))%"+<2%(2+',%8')%<#2/$%

-<20%5"2%+02+=

M%$50#&2%-8%o/25p%42+6-/)+.6%$20<2$%

+$%(' %̀20S-.2%(25/22.%.+5'02%+.6%

+90#*')5'0+)%'$2=
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03.3

Delfzijl is living with the water

M'5'4.%$5-04%#.%P2)8S#Q) _&0#.9,%62%~hF\]4%$2+%)2<2)%0#$2P2)8S#Q)

Situation

Delfzijl harbour

[Above from left to right]

-Situation

-Delfzijl harbour

-Bird view harbour

-View harbour

[Below from left to right]

-Water level rise: Delfzijl

Antje Herrmann

Re-thinking Water: Delfzijl

@'5'02%:+520%&0-()24$J

h=%C)-$#.9%5"2%"+0(-'0

[=%:+))%+$%$2*-.6%$+8257

j=%H+#.%/+520%#.'.6+,%-.%+02+

k=%W$)+.6$%�%c%--6&0-52*,%-.

H>U!BWTGWTE%:M!>H

h=%b&&-05'.#57%8-0%"#9"%I'+)#57%"-'$#.9%%

%%%%%+.6%('$#.2$$%+02+$

[=%M1%0+*,%<2%2)242.5%-8%5"2%*#57

j=%C-..2*,%-.%(25/22.%*#57%+.6%$2+

k=%W$)+.6$%8-0%.+5'02%+.6%02*02+,%-.
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Antje Herrmann

0+#./+520%#.'.6+,%-.

9+52$%5-%5"2%/+520

.2/%/+52080-.5

/+))

"-'$#.9%+.6%('$#.2$$

.),#*-+'$;%';"&@,0&

Housing and business Business relaxation

Design plan

Antje Herrmann

[Above from left to right]

-Impressions

[Middle from left to right]

-Water infi ltration on Hondsrug

-Plan view Hondsrug infl itration

-Ecoduct

[Below from left to right]
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03.3

Wall; second safety Rain water inundation

Islands

Island Development:  Marsh land

[Above from left to right]

-Impression Sea wall

-Impression Water inundation

[Middle from left to right]

-Salt marsh development

[Below from left to right]

-Gradient Salt marsh

Antje Herrmann

Re-thinking Water: Delfzijl



69

Climate change

Individual

Antje Herrmann

New waterfront New waterfront

New waterfront

W$)+.6%8-0%<+*+,%-. W$)+.6%8-0%9'#626%5-'0 W$)+.6%8-0%.+5'02

[Above from left to right]

-Impressions islands

[Middle from left to right]

-Impression new water front

[Below from left to right]

-Impression water recreation

-Impression new water front
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03.4

Concept

Problem analysis

;0(+.%62<2)-&42.5%�%

#.80+$50'*5'02
W.6'$50#+)%62<2)-&42.5 H2*-..2*,%.9%#.6'$507 H2*-..2*,%.9%5"2%"+0(-'0$

>?#$,%.9%$#5'+,%-.%-8%P2)8S#Q) P+.920%-8%-<20c%-/#.9%5"2%

>24$*+.+)

_&02+6%-8%&-))',%-.%#.%*+$2%-8%

c%--6#.9

H2U*-..2*,%.9%P2)8S#Q) D0-52*5%P2)8S#Q)F%#.%*+$2%-8%*+.+)%

-<20c%-/

D0-52*5%P2)8S#Q)F%#.%*+$2%-8%

c%--6#.9

[Above from left to right]

-Problem analysis

[Below from left to right]

-Concept explanations

Matgorzata Jasiorowska

Re-connecting Delfzijl
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Matgorzata Jasiorowska

[Above from left to right]

-Impressions current situation

[Middle from left to right]

-Impressions

C-.*2&5%-8%02*-..2*,%.9%P2)8S#Q)%/+$%

4+62%5-%#4&0-<2%I'+)#57%-8%)#<#.9%

#.%5"2%*#57F%('5%5"2%4-$5%#4&-05+.5%

02+$-.%/+$%$-)<#.9%'092.5%&0-()24$%

-8%&-$$#()2%c%--6#.9=%N'5%+)$-%5-%5-%

*-..2*5%#.6'$50#+)%+02+$%-8%P2)8S#Q)%/#5"%

-5"20%#.6'$50#+)%+02+$%+.6%"+0(-'0$F%5-%

9#<2%5"2%#4&')$%8-0%62<2)-&42.5=

W.%5"2%3%0$5%&)+*2%+%.2/%c%--6%&0-52*,%-.%

$7$524%#$%62$#9.26%/"#*"%+))-/26%

.2/%62<2)-&42.5$%5-%+&&2+0%#.%5"2%

<#*#.#57%-8%P2)8S#Q)F%)#A2%.2/%"-'$#.9F%

.2/%02$2+0*"%*2.502$%8-0%.2/%A#.6$%

-8%+90#*')5'02=%T2/%3%2)6$%-8%(#-4+$$F%

+)9+2%&0-6'*,%-.%+.6%62<2)-&42.5%

-8%.+5'02%+02+$%-8%$+)5%4+0$"2$=%

b.2%-8%5"2%4-$5%#4&-05+.5%#$$'2$%

-8%5"#$%62$#9.%/+$%5-%3%.6%$-)',%-.$%

8-0%6#$5'0(+.*2$%*+'$26%(7%#.6'$507J%

/"#*"%/+$%4+62%(7%6# %̀202.5%A#.6$%-8%

9022.#.9%5"2%#.6'$50#+)%$#52$=
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03.4

Impressions

Design

[Above from left to right]

-Design explanations

Matgorzata Jasiorowska

Re-connecting Delfzijl



73

Climate change

In
di

vi
du

al

Matgorzata Jasiorowska

existing city structure

new city development

existing industry

new research centres

Agricultural testing fi elds 

Shallow lakes for algae

Nature area of  marsh lands

Forest 

[Above from left to right]

-Impressions

[Middle from left to right]

-Final design
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03.5
Xu Xiaoyu

Water for future
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Xu Xiaoyu
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03.5

[Above from left to right]

-The ecological connection

Xu Xiaoyu

Water for future
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Xu Xiaoyu
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Climate change

Matgorzata Jasiorowska, Xu Xiaoyu, Antje Herrmann, Jeroen Hamers 
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04
04.1
04.2
04.3

Groningen South

92 __

88 __

04.4

Groningen South: Towards equilibrium

96 __

04.5100 __

80 __

Ruiten AA

Ecological adaptation to climate change

Caring for moor

Autarkic living



Grounds for Change
Opdrachtgever: Gas Transport Services

datum: 24 november 2005

schaal:

Kaart: 20051122MH1

Bronnen:
Hoogtecijfers (AHN): Meetkundige Dienst Rijkswaterstaat
Topografie © De auteursrechten en databankenrechten:
Topografische Dienst Kadaster, Emmen, 2005

DLG Regio Noord

1:150.000

750 - 900

900 - 1050

1050 - 1200

1200 - 1350

1350 - 1500

1500 - 1650

1650 - 1800

1800 - 1950

1950 - 2100

2100 - 2250

2250 - 2400

2400 - 2550

2550 - 2700

2700 - 2850

> 2850

Hoogte in cm t.o.v. NAP:

< -300

-300 - -150

-150 - 0

1 - 150

150 - 300

300 - 450

450 - 600

600 - 750

Hoofdweg

Spoor

Hoofdwatergang

Water

Bebouwing

Hoogtekaart
Groningen, Friesland en Drenthe

80
Ad

ap
ta

ti
on

 i
n 

Gr
on

in
ge

n

04.1

Situation B2#9"5 :+520$7$524
Infiltration area

Seepage area

High terrain

Low terrain

Infi ltration area Seepage 

area

Infiltration area

Seepage area

High terrain

Low terrain

High terrain

Low terrain

[Above from left to right]

-Situation Groningen south

-Height map

-Analysis watersystem

Towards equilibrium

Groningen South

C)#4+52%#$%*"+.9#.9F%-.%/-0)6/#62F%

.+,%-.+)%+.6%029#-.+)%$*+)2=%b.2%-8%5"2%

4+Q-0%&0-()24$%#.%5"2%T25"20)+.6$%

#$%5"2%$2+%)2<2)%0#$2%('5%5"+5u$%.-5%5"2%

4+#.%&0-()24%#.%5"2%$5'67%+02+=%

W.%5"2%$-'5"20.%&+05%-8%E0-.#.92.%+.6%

5"2%.-05"U2+$520.%&+05%-8%P02.5"2%

5"2%4+#.%&0-()24%#$%62+)#.9%/#5"%

2?50242$=%W.%+'5'4.%+.6%/#.520,%42%

5"2%0+#.8+))%/#))%#.*02+$2%+.6%#.%

$'4420,%42%5"202%/#))%(2%#.*02+$#.9%

60-'9"5$=%

!"#$%/#))%"+<2%(#9%#.c%'2.*2$%-.%(-5"%

+90#*')5'02%+.6%.+5'02=

N2#.9%5"2%"#9"2$5%+02+%-8%E0-.#.92.F%

5"2%+02+%#$%(-062026%(7%5"2%B-.6$0'9%

#.%5"2%:2$5%+.6%5"2%"#9"20%*022A%

+02+%-8%:2$520/-)62%#.%5"2%>+$5=%W.%

(25/22.%)#2%5"2%)-/20%&2+5%*-)-.#2$=

_+.67%"#9"%)7#.9%$-#)$%-8%5"2%B-.6$0'9%

8-04%5"2%4+Q-0%#.3%)50+,%-.%S-.2%

/#5"#.%5"2%+02+%/"#)2%$22&+92%-**'0$%

4+#.)7%+)-.9%5"2%*022A$%B'.S2%+.6%
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2?52.$#<2)7%60+#.26%5"0-'9"%+%.25/-0A%
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02I'#0242.5$=

L#))+92$%+02%$*+1%2026%-<20%5"2%&0-Q2*5%

+02+%/#5"%)#.2+#0%<#))+92$%57&#*+))7%
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5"2%$-U*+))26%t2$6-0&2.u%-.%+0,%3%*#+))7%
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+.6%"#9"20%5200+#.$=

!"2%8-02$5%+02+$%-8%5"2%B-.6$0'9%+.6%

:2$520/-)62%+02%A27$5-.2%+02+$%#.%

5"2%6'5*"%D0#.*#&+)%>*-)-9#*+)%T25/-0A%

o>B_p=%!"2%B'.S2%8-04$%+.%#4&-05+.5%

2*-)-9#*+)%*-00#6-0%5-%*-..2*5%5"2$2%

8-02$5$%/#5"%+%$20#2$%-8%&0-52*526%/25%

.+5'02%+02+$%*+))26%5"2%t/25%+?#$u=

!"022%4+#.%)+.6$*+&2%57&2$%+02%

6#$,%.9'#$"26%#.%5"2%+02+J%h=%5"2%

2.*)-$26%8-02$526%+02+%-8%5"2%

B-.6$0'9%[=%5"2%"+)8U-&2.%*022A%

)+.6$*+&2$%-8%B'.S2%+.6%H'#52.%M+n%

j=%5"2%-&2.%)+.6$*+&2%-8%5"2%&2+5%

*-)-.#2$=

Inventory

_#5'+526%#.%5"2%$-'5"%2+$5%-8%5"2%

D0-<#.*2F%+)$-%#.<-)<#.9%5"2%&0-<#.*2%

-8%P02.5"2%,%))%5"2%2692%-8%5"2%

B-.6$0'9%o/2$520.%(-0620p%+.6%5"2%
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Anne-Margreet Niemeijer, Elise Quaedvlieg, Paul van Dijk, Milan Belicky

W.80+$50'*5'02 T+5'02 Y+.6$*+&2%57&2$
Forest

Grassland and swamp

Nature alongside arable land 

Connection to wet axis

Ecological corridor (stepping stones)

Main roads

Railways

Enclosed forest

Open peat colonies

Half open creek landscape

Main roads

Railways

Forest

Grassland and swamp

Nature along arable land

Enclosed forest

Open peat colonies

Creek landscape

Problems
Drought (Westerwolde)

Drought (Agriculture)

Seepage

CO2 Loss 

Water Storage

Agriculture (Potato’s)

Agriculture (Energy)

Drought (Westerwolde)

Drought (Agriculture)

Seepage

CO2 Loss 

Water Storage

Agriculture (Potato’s)

Agriculture (Energy)

Drought(Westerwolde)

Drought(agriculture)

Seepage

Co2 loss

Water storage

Agriculture(potato)

Agriculture(energy)

Chances

[Above from left to right]

-Analysis infrastructure

-Analysis nature

-Analysis landscape types

[Below from left to right]

-Problems

-Chances

Problem analysis

O+#.%&0-()24$%02)+52%5-%5"2%"760-)U

-97J%/+520%$'0&)'$%#.%/#.520%+.6%

60-'9"5$%6'0#.9%$'4420%-($50'*5%+9U

0#*')5'0+)%)+.6%'$2=%><207%72+0F%4#))#-.$%

-8%)#520$%-8%/+520%+02%&'4&26%#.5-%5"2%

&2+5%*-)-.#2$%5-%&02<2.5%&0-)-.926%

60-'9"5=%b.%5"2%-5"20%"+.6F%5"2%

$22&+92%S-.2%+)-.9$#62%5"2%B-.6$0'9%

#$%-d%2.%/+520)-9926%+.6%5--%/25%8-0%

*'),%<+,%-.=%

C"+.*2$%+02%5"'$%5-%(2%8-'.6%#.%

0252.,%-.%-8%)-*+)%/+520F%*'),%<+,%-.%-8%

2.2097%*0-&$%+.6%*-..2*,%.9%2?#$5U

*-+'-"$0&%'"&%"#'$;&,0+;'%.,),+*.")'

*-00#6-0$=
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Adaptation in Groningen

[Above from left to right]

-Concept:Towards equilibrium

04.1

Energy production

Water storage & water nature

Ecological corridor

Ribbon structure

Energy production

Extending waters storage and wet nature

Ecological corridor

Pointing uit the ribbon structure

Water storage in the peat area

Concept

Design principles

H242+.620#.9%-8%5"2%*022A

_50-.920%42+.620#.9%-8%5"2%*022A

O2+.620#.9%+.6%2?50+%*022A%(+$#.$

Water
Towards equilibrium

Groningen South

!"#$%/+7F%5"2%*-.*2&5%*+.%(2%

62$*0#(26%(7%5"2%8-))-/#.9%*0#520#+J

UH26'*#.9%5"2%.29+,%<2%#4&+*5$%-8%

&02*#&#5+,%-.%$'0&)'$%+.6%60-'9"5$%(7%

$5-0#.9%/+520

UO-02%0--4%8-0%.+5'02J%-&&-05'.#,%2$%

8-0%8-02$5%+.6%$/+4&F%*-..2*,%.9%

5-%&0-<#.*#+)%+.6%.+,%-.+)%0-('$5%

#$&0.$0&%#

UC"+.*2$%8-0%$'$5+#.+()2%2.2097%#.%

'$#.9%02$5%&0-6'*5$%-8%.+5'02%+.6%

$"#d%#.9%-8%*0-&$

UC02+,%.9%+.%+1%0+*,%<2%2.<#0-.42.5%

8-0%$'$5+#.+()2%)#<#.9%+.6%02*02+,%-.F%

&-#.,%.9%-'5%5"2%6# %̀202.5%)+.6$*+&2%

$13%#

O2+$'02$J

U_5-0#.9%4-02%/+520%#.%5"2%+02+%-8%5"2%

3%"$'.,),-*%#
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.+5'02%62<2)-&42.5=

!-/+06$%2I'#)#(0#'4J%+(-'5%(0#.9#.9%

6-/.%5"2%&2+A$%+.6%+5%5"2%$+42%,%42%

*02+,%.9%-&&-05'.#,%2$%8-0%+%(21%20%

I'+)#57%-8%.+5'02F%2.2097%$'&&)#2$%+.6%

6/2))#.9=

UC02+,%.9%/+520%(+$#.$%+0-'.6%5"2%

&2+5%&+0A%-8%N+0920<22.%#.%-0620%5-%

&0-52*5%#5%+.6%5-%$5-02

UH2U42+.620#.9%-8%5"2%*022A$%$5-0#.9%

4-02%/+520%80-4%5"2%&2+5%*-)-.#2$%

+.6%*02+,%.9%-&&-05'.#,%2$%8-0%/25%

-"$0&%

UN0#.9#.9%(+*A%5"2%-)6%*022A%#.%5"2%

&2+5%*-)-.#2$%$5-0#.9%4-02%/+520%+.6%

+%.2/%2*-)-9#*+)%*-00#6-0%80-4%5"2%

B-.6$0'9%5-%:2$520/-)62

UH2$5-0#.9%5"2%5022%$50'*5'02$%-8%5"2%

3%"$'.,),-*%#'%-;"-.*-+'$;%')*-%"*&'

)+.6$*+&2%57&2

H2$5-0#.9%+.6%2?52.6#.9%5"2%5022%
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Actual situation

Near future(2030)

Far future(2100)

Agriculture Nature Dwelling Energy

C'),%<+,%-.%-8%&-5+5-2$

!,&%'%C$%-#*:%'"+&*.0)$0&%

_4+))20%&)-5$

M90#*')5'0+)%/25)+.6$

:25)+.6$J%$/+4&$

W.*02+$2%-8%$/+4&%+02+

>.2097%*0-&%0-5+,%-.

N#-820425+,%-.

Y#<#.9%#.%5"2%t2$<#))+92u

-Water:Stronger meandering of the creek

-Agriculture:Smaller plots

-Nature:Wetlands, swamps

-Energy: energy crop rotation

-Water:Meandering and extra creek basins

-Agriculture:More extensive agriculture

-Nature:Increase of swamp area

-Energy:Bio-fermentation

-Water:remeandering the creek

-Agriculture:Cultivation of potatoes

-Nature:Agricultural wetlands

-Dwelling:Living in the esvillage
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Landscape implementation

W=%%b)6%$7$524%-8%42+.620#.9%*022AF%

t2$$2.u%+5%5"2%60720%+02+$%+5%5"2%

B-.6$0'9

WW=%%Y+0920%&)-5$%+)-.9$#62%5"2%*+.+)#S26%

*022A

WWW=%%N0#.9#.9%(+*A%5"2%-)6%42+.620$%8-0%

/+520%$5-0+92%+.6%.+5'02%62<2)-&42.5

A. Creek area

Towards equilibrium

Groningen South

!"2%4+&$%+(-<2%$"-/%6# %̀202.5%

)+.6$*+&2%57&2$%#.%5"2%+02+J

M=%5"2%50+.$#,%-.%S-.2%5-%5"2%B-.6$0'9%

o*022A%+02+p

N=%5"2%&2+5%*-)-.#2$

C=%:2$520/-)62%o*022A%+02+p

>+*"%)+.6$*+&2%57&2%#$%5"2.%9#<2.%#.%

5"022%,%42%$*+)2$J%

W=%"#$5-0#*+)%$50'*5'02

WW=%02*2.5%$50'*5'02

WW=%8'5'02%$50'*5'02F%+**-06#.9%5-%5"2%

.,-.%3$
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Three-parted Groningen

Anne-Margreet Niemeijer, Elise Quaedvlieg, Paul van Dijk, Milan Belicky

‘ Essen’   (old arable fields)

Water

Opportunities for dwelling

New nature development

Grassland

Arable land: crops

Forest

W=%%M90#*')5'0+)%$7$524%/#5"%$4+))F%

2<2.%&)-5$%+.6%)-5$%-8%*+.+)$

W=%%M90#*')5'02%+.6%8-02$507%

+)-.9$#62%5"2%*+.+)#S26%0#<20

WW=%%Y+0920%&)-5$%/#5"%*0-&%o&-5+5-2$p%

&0-6'*,%-.F%$-42%-8%5"2%*+.+)$%+02%

$,%))26

WW=%%Y+0920%&)-5$F%)2$$%8-02$507

WWW=%%H+#$#.9%5"2%)2<2)%-8%2?#$,%.9%

6#5*"2$%+.6%*+.+)$%o#.%2?50242%

*-.6#,%-.$%)+.6%'$2%$"#d%$%80-4%

*0-&$%5-%90+$$)+.6pF%02$5-0#.9%5"2%

5022%$50'*5'02$%+.6%*02+,%.9%.2/%

-&&-05'.#,%2$%8-0%6/2))#.9%/#5"#.%5"2%

t0#((-.$u

WWW=%%M66#.9%4-02%8-02$5%(+$26%-.%

5"2%$50'*5'02%-8%5"2%-)6%t2$$2.uF%

*02+,%.9%.2/%-&&-05'.#,%2$%8-0%

6/2))#.9%+.6%02*02+,%-.

B. Peat areas C. Westerwolde

Forest

Grassland

Arable land:crops

New nature development

Old arable fi elds

Opportunities for dwelling

Water
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Impressions

[Above from left to right]

-Higher water level in canals

-Extensive agriculture

-Recreational activities

-Impression dwelling

[Middle from left to right]

-Structural elements: dwelling

-Quality of living

-Energy from biomass

-Willow biomass

Towards equilibrium

Groningen South
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Remeandering of the creeks

Wet nature (swamp) along the creek

New forest area along the creek

Existing nature

Pointing out the ribbon structure

Higher water level in the ditches

Water bassin in the peat colonies

Restoring the structure of ‘houtwallen’

Preserving and extending the peat park

Remeandering the creeks

Water nature(swamp) along the creek

New forest area along the creek

Existing nature

Pointing out the ribbon structure

Higher water level in the ditches

Water basin in the peat colonies

Restoring the structure of ‘houtwallen’

Preserving and extending the peat parcels

Final plan

North
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h^\] hxj] []]k

Eschen

Aas change

Places

Nods

Routes

Borders

B#$5-07 (-")1#*#

Analysis

b<20+) B2#9"5 :+520$7$524 _-#)$ Y+.6'$2

Concept in time

8"$%&

[Above from left to right]

-Historical context

-Problem analysis

-Impression

[Middle from left to right]

-Concept in time

[Below from left to right]

-Analysis site, altitude, water,   soil, 

landuse

-Concept water

Milan Belicky

Ruiten AA

.)!1'%S/

P0-'9"5

Y-/%6#<20$#57

D-&')+,%-.%62*02+$2

>*-.-4#*+)%&0-()24$

Y-/%*-..2*526.2$$

YEE!)0,-9F#%/

_)-/#.9%6-/.%/+520

T+5'0+)%62<2)-&42.5

P2<2)-&42.5%-8%5-'0#$4

M90#*')5'0+)%6#<20$#57

!0+r%%*%62<2)-&42.5
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M90#*')5'0+)%62<2)-&42.5 T+5'0+)%62<2)-&42.5 :25%*-00#6-0 H-',%.9

[Above from left to right]

-Impressions area

[Middle from left to right]

-Concept in time

[Below from left to right]

-Concept Agriculture

-Concept Nature

-Concept Corridors

-Concept routing
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[Above from left to right]

-impressions

04.2

Impressions

Milan Belicky

Ruiten AA
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Milan Belicky

Final Design

[Above from left to right]

-Final design
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Study areaStudy area

Img. 1-2 Number of summer days (temp. >= 25oC Img. 3-4 Precipitation in summer Img. 5-6 Precipitation in winter

450-475 mm

350-375 mm

500-525 mm

375-400 mm

425-450 mm

350-375 mm

350-375 mm

275-300 mm

8-12

20-24

28-32

48-52

Image 7

Image 8

Image 9

Climate change 

and ecology

[Above from left to right]

-Situation study area

-Number of summer days

-Precipitation in summer

-Precipitation in winter

[Middle from left to right]

-Impressions climate change

[Below from left to right]

-Ecological problems: Habitat   distribution

-Shifting habitats

-Habitat fragmentation

Paul van Dijk

Ecological adaptation to climate change
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Image 8

Image 9

Hondsrug

Hunze

Westerwolde

Hondsrug

Hunze

Westerwolde

ValtherdiepValtherdiep

Ecological 

connection

[Above from left to right]

-Ecological core areas

-Valtherdiep

-Heath Fritillary

-Harvest Mouse

-Natterjack Toad

-Sooty Copper

-Great Crested Newt

-Root Vole

!"2%+02+%-8%T-05"20.%P02.5"2%+.6%
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!-%+6+&5%5"2$2%+02+u$%5-%*)#4+52%*"+.92%

5"27%$"-')6%(2%*-..2*526%$-%5"+5%+%

$50-.9%"+(#5+5%.25/-0A%*+.%62<2)-&=%

!"2%*-..2*,%-.%(25/22.%5"2%j%+02+u$%

$"-')6%*-.$#$5%-8%5"2%.+5'02%57&2$%5"+5%

*+.%(2%8-'.6%#.%5"2%+02+u$=%

!"2$2%6# %̀202.5%.+5'02%57&2$%+02%+)$-%

62&2.62.5%-.%5"2%/+520%+.6%$-#)%I'+)#U

,%2$=%W.%5"#$%*+$2%/2u02%5+)A#.9%+(-'5%

0-'9")7%\%.+5'02%57&2$J

UM%*022A%$7$52.

U_/+4&%+02+

U:25%90+$$)+.6%-.%$+.67%$-#)$

U@)-/20%0#*"%90+$$)+.6%-.%$+.67%$-#)$

UP2<2)-&&#.9%8-02$5

!"2%62$#9.%$"-/$%5"2%2*-)-9#*+)%

*-..2*,%-.%+)-.9$#62%5"2%6'9%-'5%

L+)5"206#2&=%W5%*-.$#$5$%-8%6# %̀202.5%

&+5*"2$%-8%5"2%.+5'02%57&2$%/"#*"%/#))%

62<2)-&%6'2%5-%$)#9"5%6# %̀202.*2$%#.%

"2#9"5=%

!"202%+02%j%&0-()24%+02+u$%-8%&+0U

,%*')+0%#.5202$5%/"#*"%+02%2?&)+#.26%#.%

4-02%625+#)F%5"2$2%+02+u$%+02J

hJ%_-'0*2%-8%5"2%L+)5"206#2&

[J%C-00#6-0%O'$$2)A+.++)

jJ%C-00#6-0%O-.62/29

'

!"202%+02%6# %̀202.5%5+0925%$&2*#2$%5"+5%

9-%+)-.9%/#5"%5"2%6# %̀202.5%.+5'02%

57&2$=%!"2$2%5+0925%$&2*#2$%+02%4-$5)7%

"+(#5+5%$&2*#+)#$5$%-0%$&2*#2$%/#5"%+%

$4+))%6#$&20$+)%

*+&+*#57=%_-%/"2.%5"2%2*-)-9#*+)%*-.U

.2*,%-.%#$%$'#5+()2%8-0%5"2$2%5+0925%

$&2*#2$%#5u$%+)$-%$'#5+()2%8-0%+%)-5%-8%

-5"20%$&2*#2$%/"-%+02%4-02%"+(#5+5%

92.20+)#$5$%-0%/"-%"+<2%+%902+520%

6#$&20$+)%*+&+*#57=

_-42%-8%5"2%5+0925%$&2*#2$%8-0%5"2%

*-..2*,%-.%(25/22.%5"2%B-.60'9F%5"2%

B'.S2%+.6%:2$520/-)62=



94
Ad

ap
ta

ti
on

 i
n 

Gr
on

in
ge

n

04.3

Roads

Water

Wet grassland on sandy soils

Flower rich grassland on sandy soils

Developping forest

Swamp area

Scale 1:25000

Roads

Water

Wet grassland on sandy soils

Flower rich grassland on sandy soils

Developing forest

Swamp area

scale 1:25 000

The

Ecological connection

[Above from left to right]

-The ecological connection

Paul van Dijk

Ecological adaptation to climate change
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_-'0*2%-8%5"2%L+)5"206#2& C-00#6-0%O'$$2)A+.++)

Impressions

[Above from left to right]

-Impressions

[Middle from left to right]

-Water infi ltration on Hondsrug

-Plan view Hondsrug infl itration

-Ecoduct

[Below from left to right]
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Forests

Peat colonies

Peat edge

Creek landscape

River landscape

B#$5-07%-8%5"2%4--0%&2+5

[Above from left to right]

-History map

-Diversity of the landscape

Anne-Margreet Niemeijer

Caring for moor

HISTORY OF THE MOOR PEAT
In the south east corner of the 
province of Drenthe, the Netherlands, 
and in the regions Emsland and 
Grafschaft Bentheim, Germany, lies 
a special area. Here you can ! nd 
di" erent landscapetypes, quietly, 
without a lot of tra! c, with wide views 
and agricultural land with villages 
scattered over the area. But the 
most special area lies right next to 
the German border: nature reserve 
Bargerveen. International of great 
importance and the largest living 
moor peat of the Netherlands. 

PRESENT SITUATION
Nowadays a lot of water is coming 
to Drenthe and Groningen from 
outside the area, from the IJsselmeer. 
Because of the higher lying Drenthe 
Plateau the water in! ltrates here and 
comes up again at the lower area, 
into the Peatcolonies. Not in all parts 
in the south east of Drenthe water is 

coming from outside. There are some 
areas that has enough water in it’s 
own local system. Bargerveen is one 
of them. 

EFFECTS OF CLIMATE CHANGES 
Peat, but especially moor peat, is 
depending on water. The area is 
now provided with 700-750 mm of 
rainwater each year (and with an 
evaporation ! gure of 510-525 mm 
each year). This goes up with 4-14% 
in 2050. This rainwater can be very 
useful for this kind of peat nature, 
since it must be fed by rainwater only. 
Only rainwater can feed the poor and 
acid nature. Keeping the water on a 
certain water level is very important. 
The moor peat can only survive if 
the # uctuation is between 10 - 20 
cm. But when heavier rainfalls, wet 
winters and dry summers come, the 
peat is in danger. With the increase 
of drought, agriculture will have a 
problem too. The need for water and 

the dry soil will increase the seepage 
from the Bargerveen again. The 
surplus of water must be preserved, 
both for nature and agriculture, in 
the winter so that is can be used in 
the dryer summers. This can be done 
by extra basins and heightening 
the waterlevel in the ditches of the 
peatcolonies.

Connections
Bargerveen is the living area of a lot 
of rare species (see pictures at the 
left). The area is so special and unique 
that several laws and guidelines try 
to preserve the nature as much as 
possible. Preserving nature and for an 
international network the di" erent 
nature areas must be connected with 
each other. The moor peat area must 
be enlarged. The chances of survival 
and suitable habitat will increase, 
water can be stored at the same time 
and the unique area can become 
an attractive place to be for an 

European. With the enlarging of the 
peat area a lot of CO2 can be stored. 
One ha. of moor peat, 3 meters 
deep, can store the same amount 
of CO2 as a Dutch forrest of app. 43 
ha. Restoring and remeandering 
the creeks (the Runde in the north), 
wet nature can be connected all the 
way up to the Dollard in Groningen. 
And creating stepping stones from 
the forrest of Twente and Germany 
connected to the Hondsrug in 
the north. All measure can ! t and 
strenghten (with)in the current 
landscape type, creating also an 
attracitve landscape for recreation.
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[Above from left to right]

-Impressions

[Middle from left to right]

-Water system

-Concept

-Natural system

[Below from left to right]

-Proces of peat

-The effect of drought on peat
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[Above from left to right]

-Final plan

Anne-Margreet Niemeijer

Caring for moor
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-Concept ideas

Elise Quaedvlieg

Autarkic living
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-Design plan
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Autarkic living
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