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Climate challenges: large and diverse

Wet periods
ﬁr:ae\;z:;.::zﬂ:: . Dry periods (summers) Due to climate change, sea levels are rising,
TR RN o ) .
every 10-years Y \»\\\\\\\\\ +(_5 to+17% . and weather extremes are INCreasing
Winter: +8 to +15% ) il potential evaporation

(wetter winters and increasingly dry
summers with limited freshwater supplies)

Annual precipitation
-2to +3%

4 +

Sea level Northsea coastline L
+26 to +124cm
- Lobith river discharges (2071-2100)
aLe Annual average discharge: -5to +15%
Low discharge: lowest 7-days discharge
Mean annual temperature in summer (May to October): -30to -10%

+0.9to +4.4°C High discharge: discharge with a recurrence

time of 1000 years: -5 to +30%
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Climate-resillient peat landscapes — vision on perspective

l I Klel op veen
- Puur veen

Droogmaker / diepe (veen)polder

Y * What can be the buffering role of our peat landscapes to
B better accommodate weather extremes, and to make
our water system more robust? (climate adaptation)

Voedselrijk, regenwatergevoed,
vervening door petgaten/legakkers

Klei op veen, voedselrijk, regenwater +
opperviaktewater gevoed, weldevogels

Voormalige hoogvenen, in verleden
overstroomd met brak water, voedsekk,
welnig vervening, wel ontwatering

Riviergevoed laag veen, voormalige
hoogvenen, verveningen

Donkse Laagten, niet verveend,
‘weidevogels op puur veen

 Would a multifunctional spatial use —in terms of land

and water use - be an avenue to using peat landscapes
Altenburg & Wymenga / Bureau Peter de Ruyter / as climate buffers?

Altelier des Hollants

" klimaatbuffers
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Peat landscapes in the northern part of the Netherlands

Fenlands / grasslands g
on peatland =

Relics of raised bogs

v o 3, X \ ’ .
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History (18 — early 19th century): large scale open mining to exploit
peatlands for fossil fuel. Nearly all raised bogs were excavated
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History: large scale open mining to exploit peatlands for fossil fuel
Peat was extracted below water level on a large part of the lowlying
peatlands : fenlandscapes

After extraction,
renewed peatland
development through
succescion
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Regional differentiation in peat landscapes
Deelgebied Noq/rd/’" - o " 3 7 _
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Peatlands Groningen

* Pure peat and peat with clay cover (15-40 cm)

* Foothills of regional stream valleys, groundwater-
fed

* partly peat extraction,

* If not: peat meadow + meadow birds
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7/ [ Peatlands Friesland - east - : » ‘
~ + Largely pure peat soils e , '
* Fed by nutrient rich surface water and partly base- | o : a s ‘L.
#4 rich groundwater e b — m—

= * Polders (reclaimed after peat extraction), fen
= marshes
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Peatlands Friesland - west

peat soils with a clay cover (15-40 cm)

* Rainwater and surface water

¢ peat meadow with meadow birds (Blacktailed
godwit etc). Core of godwit population!
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Peatlands Overijssel

e Largely pure peat soils

e Base-rich surface water

e peat bogs (relics peat extraction), open water, low
lying peat grasslands
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Regional d|fferent|at|on in peat Iandscapes fellow mhabltants
Deelgebied Noord : /
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Q‘ Peatlands Groningen

* Black-tailed godwit, Water shrew,

White-winged tern, Green Hawker
Aeshna viridis

Peatlands Friesland - east

* Root vole, Otter, Bittern, Black-tailed
godwit, Lapwing
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Peatlands Frlesland east
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Root vole, Otter, Bittern, Black-tailed
godwit, Lapwmg, Pond bat
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Peatlands Overijssel
e Otter, Small pearl-bordered butterfly,
Large copper, Black-tailed godwit,
Great reed warbler, Purple heron, Black
v / \ L tern, Bittern, Liparis loeselii, Scorpidium
W )3 R S 7 S
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‘Buffer’ and ‘sponge effect’

« Buffer - definition : a thing (object, area, substance) that absorbs or equalizes disturbances caused by
the interaction of two or more other things. Thus, accommodating weather extremes such as major
flooding as well as heat and major droughts ....

* Sponge effect - the concept of a natural ‘sponge' is drainage retardation. A sponge sucks up a lot of
water and releases it slowly. Natural sponges as peatlands act in this way. Peat mosses have unique
properties in this respect. A natural peat package swells and shrinks, according to water supply and
release
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Buffer+ — Climate-resillient peatlandscapes in Dutch perspectiive — Eddy Wymenga - 121023

Natural sponges and buffers : principles Roised bogs situated upstrea as

major sponges in the landscape.
. upstream Upstrearr? retention of precipitation
middle- gngl s/oywnq down .rL.mo;.‘f. Also: '
i infiltration of precipitation feeding
the groundwater aquifer

stream

down-
stream

Floodplain-like landscape downstream, acting
as buffer through the storage of water, and
steady discharge to sea.
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— diStant pa$t
Eeeeeeeeeeessssssmn)  flooding,

wind and salt

—) East Fryslan — Drents Plateau

West Fryslan

0 10 20 30 40 50 60 70
Afstand in Kilometer

pressure of silt sea water deep groundwater
flows and seepage

strong coastal dynamics, Sponge effect raised bogs,

. Floodplain dynamics, strong peat development at e, R
;estt:far/es, 7 878 Buffer in case of large the foothill of higher plateau, enc;si deat A
qyascgss supply of surface water excellent wet conditions SUBEYER SR OIS

Natural sponges and buffers in historical perspective
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West Fryslan

0 10 20 30 40 20 60 70
\ Afstand in Kilometer
pressure of silt sea water deep groundwater
flows and seepage

lack of coastal Floodplain reclaimed and Accelerated runoff, less
dynamics, dikes drained, no dynamics infiltration, increasing risk

d ht
98% of natural buffer capacity 0N GIOHGT?
dissapeared through reclamation

- Reversal of dynamics in water level on landscape scale
- dynamics of water, wind and salt replaced in the polder by agricultural use
- natural sponges and buffers largely disappeared, replaced by technical measures (pumping)

BUFFER+

present

East Fryslan — Drents Plateau
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‘Buffer’ and ‘sponge effect’ ...............

e Lessons learned from recent years :
- droughts occur frequently - now also in winter and in early spring
- Precipitation falls in short periods, very locally and in large quantities
- there is a clear need to retain precipitation, to keep the soils moist and feed the groundwater acquifer

Work on nature based solutions ........cccccoevvueveeiieinnnnennn.
* Rearrange upstream landscapes to increase natural sponginess and retain precipitation.
* Rearrange downstream landscapes to increase natural buffer capacity.

* Landscape approach and climate-based management of water resources

We need a paradigm shift: where in the past the environment was adapted to the function (agriculture) and the land
use derived from it, in the future the function and associated land use will instead have to be more adapted to the
environment, and the changing climate
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Upstream landscapes

* Allow water to infiltrate and replenish groundwater resources. This refers to water retention in low-
lying parts but also to land use/vegetation that retains water better, giving it a chance to infiltrate.

* Research shows, that for raising groundwater levels in the upstream area, 3 measures are effective:

- filling up ditches; =’ ”

- raising ditch bottom (less deep ditches: raising drainage level) \/ * E?/_’\@/
and raise water tables

- slowing down runoff in stream valleys

* (Re)Wetten of remaining peatlands (often nature reserves: relics of raised bogs,
moors, brooks, stream valleys), including a buffer zone. Adapt land use in the
buffer zone to improve the natural sponge effect

1. Sources : Projectteam Droogte Zandgronden Nederland 2020. Deltares cs.
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https://www.hunzeenaas.nl/projecten/beekbodemverhoging/
https://edepot.wur.nl/548571

BUFFER+

It is promising that already several pilots are being carried out. The next step is upscaling of these local
pilots to a landscape approach: design and build large scale infiltration landscapes, targeting on water
retention and enhancing infiltration in order to replenish groundwater resources.

It is important to go for an integrated approach, including land and water use, biodiversity as well as
economic and cultural functions as drivers of the regional economy.

All these challenges need to be accommodated together
and coherently in the landscape. This is relevant to many
stakeholders. For this, a multi stakeholder proccess is
needed.

Size and precise design is something we need to learn.
But do start now!

Buffer+ is an important initiative in this respect

Altenburg & Wymenga we—' _ ccoioaisc onnerzoex
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Downstream landscapes

BUFFER+

On paper it is not do difficult to formulate what to do: store water when there’s a surplus, and supply
in case of shortage. But how can this be done in practice?

But first: To limit CO2 emissions, raise water tables in drained peatlands and keep the peat wet, to at
least 20-30 cm below surface level. If this is done on a significant scale, and particularly in the low-
lying drained polders, it will contribute to higher groundwater levels.

Store water during winter (surplus of precipitation) and in case of excessive precipitation: floodplain-
like landscapes (as the first slide). Patterns (flood dynamics, timing, volumes) are
different from the past but the principle remaines the same

In a nutshell: storing water during excessive rainfall is possible, but
‘oreserving water for later' is quite a challenge

Altenburg & Wymenga
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Buffer+ — Climate-resillient peatlandscapes in Dutch perspectiive — Eddy Wymenga - 121023

Take action on regional climate adaptation

BUFFER+

The major climate and water challenges demand space. Hence, these can no be realized without support
of relevant stakeholders

Support for change is increased when there is a clear perspective for those involved. To work towards

that perspective, we are committed to multifunctional land and water use, finding smart combinations of
water and land use.

Focus on economic drivers for the region (income, work, experience, pleasure in living) to increase
support for climate adaptation: in short, work on climate adaptation
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Cattail typha for panels and insulation
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Buffer+ — Climate-resillient peatlandscapes in Dutch perspectiive — Eddy Wymenga - 121023

Combination of sustainable, extensive dairy farming and high water tables

Peatlands - High water tables
to limit CO2 emission

Graslandtype 1: Graslandtype 2: /Graslandtype 3: Graslandtype 4: Graslandtype 5:

Nat soortenrijk grasland
en schraalland
Incl. b.v. Dotterbloem,

Diep ontwaterd Ontwaterd Vochtig grasland met Vochtig-nat kruidenrijk
productiegrasland productiegrasland kruiden grasland
Hoofdzakelijk Engels Hoofdzakelijk Engels Beemdgras — raaigras met Beemdgras, incl. b.v.

raaigras, geen kruiden raaigras en Ruw Gestreepte witbol, Pinksterbloem, Zwarte Grote ratelaar, Echte ° H
beemdgras, weinig Fioringras, Scherpe zegge, Moerasstruisgras, koekoeksbloem, G ra SS I a n d S fo r s u Sta l n a b I el
kruiden, Paardenbloem boterbloem, Veldzuring, Gewoon reukgras Moerasviooltje,
Pinksterbloem

zeggensoorten

extensive dairy farming, or
beef cattle

* Biodiversity, tourism

« Compensation needed for
farmers

GHG (0)-10 cm, GLG -40 cm

30 cm
40 cm

GHG -10 cm, GLG-60 cm
GHG -20 em, GLG-70 cm
50 cm
50 -

GHG -20 cm, GLG-80cm

Drooglegging in cm ten opzichte van maaiveld

90 cm

100 - GHG -40cm, GLG -110cm

BUFFER+ SR S\
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Buffer+ — Climate-resillient peatlandscapes in Dutch perspectiive — Eddy Wymenga - 121023

Development of paludicultures for circular economy

Ontwaterd productiegrasland

Meest voorkomend in het huidige veenweidegebied

Hoofdzakelijk Engels raaigras en Ruw beemdgras,
weinig kruiden

Natte functiecombinaties

Productie biomassa in combinatie met overige
ecosysteemdiensten

Bijvoorbeeld lisdodde, riet, cranberry in combinatie
met overige moerasvegetatie

(Grond)waterstand in cm ten opzichte van maaiveld

BUFFER+

-50cm
GHG -20 cm, GLG-80cm

0- . Ve
Voordelen Voordelen :
» Hoge gewasopbrengst * Hoge biodiversiteit met moerasgebonden soorten
= Bekend verdi »del met hoog dig gewas * Mogelijkheden voor waterberging en -retentie
» Land is goed begaanbaar met machines * Optimale reductie van uitstoot broeikasgassen
Nodels * Geen bodemdaling
2 goe uil:stoot Koolstofvasﬂeggng bij veenaangroei
. Bo;em daling * Verbetering water- en bodemkwaliteit
2 * Hydrologische bufferwerking op landschapsschaal
*Verzuring
* Lage biodiversiteit Nadelen
50 - * Lage biomassaproductie

* Nader onderzoek nodig naar teelttechnieken
- Nader onderzoek nodig naar verdienmodel
« Risico’s op onkruidontwikkeling (m.n. Pitrus)

Intensieve natte teeltvormen

Primair gericht op productie van biomassa

Bijvoorbeeld mqnocultl(ur lisdodde
/ I \

1‘1 +30cm ||

Voordelen :
* Hoge biomassaproductie
* Geen bodemdaling
* Mogelijke verbetering waterkwaliteit
* Hydrologische bufferwerldng op landschapsschaal
* Interessant voortraject voor natuurontwikkeling

Nadelen

* Kans op slappe bodems

« Lage biodiversiteit vanwege hoge dichtheid
= Nader onderzoek nodig naar teelttechnieken
« Nader onderzoek nodig naar verdienmodel

yllatelstandﬁmanent ep maalveh1

Convert low-lying polders into
floodplains (upstream: forest?)

Multifunctional use, water
storage combined with wet
crops (including reed
marshes), sustainable fisheries

Compensation needed

_—

burg & Wymenga
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Dynamic wetland nature as climate buffers

e Convert low-lying polders into

floodplains
W * Multifunctional use with
4‘%‘ . recreation and tourism -
A ional Park incl
1: Evt. natte teeltvormen als voortraject 2: Dynamisch moeras pioniersfase 3: Dynamisch moeras op termijn \, " N ationa Pa rK Incli.
Doelstelling: bodem uitmijnen + verdienmodel Doelstelling: waterberging + biodiversiteit Doelstelling: waterberging + biodiversiteit t?o = p a I u d ic u It u re’ su St a i na b I e
Bijvoorbeeid mopocultuur lisdodde of riet Lisdodde, Riet, Liesgraos, Pitrus, en overige Afwisseling van rietmoerossen, broekbossen ’ . .
\ \ [ moerasvegetatie »eq = fl S h eries
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Thanks for your attention |

Eddy Wymenga
Altenburg & Wymenga ecological consult§
www.altwym.nl A
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