-
>
—

W/ f Arasllietfeatlandscapes

Eddy Wymenga
: Al Qburg & Wymengacologicakonsultsg www.altwym.nl



Wet periods

Climatechallengeslargeanddiverse

o R T Ey— Due to climate change, sea levels are rising,
everylOyears .U 610 +17% and weather extremes are increasing
Winter: +8to +15% N V) potentialevaporation ) . .
(wetter winters and increasingly dry
summers with limited freshwater supplies)

Annualprecipitation
-2t0 +3%
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(et
Sea leveNorthseacoastline -
+26t0 +124cm
- Lobithriver discharge$2071-2100)
Lo Annual average discharge: -5 to +15%
Low discharge: lowestdays discharge
Meanannualtemperature in summer (May to October): -30 to-10%
+0.9t0 +4.4°C High discharge: discharge with a recurrence
time of 1000 years: -5 to +30%
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Climateresillient peat landscapes; vision on perspective
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wilrpmirige A What can be the buffering role of our peat landscapes t
T better accommodate weather extremes, and to make
o our water system more robust? (climate adaptation)

A Would a multifunctional spatial usein 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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Peatlandscapes irihe northern part of the Netherlands

Fenlandd grasslands g
on peatland

Relicsof raisedbogs
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History (18 ¢ early 19th century): largescaleopenminingto exploit
peatlandsfor fossilfuel. Nearlyall raisedbogswere excavated
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History. largescaleopen miningto exploit peatlandsfor fossilfuel
Peatwasextractedbelow water level on a large part ahe lowlying
peatlands: fenlandscapes

After extraction
renewedpeatland
developmenthrough
succescion
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Reglonaldlfferentlatlon in peatlandscapes
Deelgebied Noord A

Peatlands Groningen
i A Pure peat and peat with clay cover (48 cm)

A Foothills of regional stream valleys, groundwate
fed

A partly peat extraction,
A If not: peat meadow + meadow birds

o, TP ol 3 '-‘

%Wf !

“\ ’ /‘" [ Peatlands Frieslandeast
> ,?g A Largely pure peat soils :
; A Fed by nutrient rich surface water and partly basel

z S \ P, "L
o rich groundwater B —

- A Polders (reclaimed after peat extraction), fen . -
= marshes
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T Peatlands Frieslandwest
A peat soils with a clay cover (8 cm)
"~ A Rainwater and surface water
A peat meadow with meadow bird8{acktailed
godwit etc). Core of godwit population!

~
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/. PeatlandsOverijssel
A Largely pure peat soils
A Baserich surface water

A peat bogs (relics peat extraction), open water, low
lying peat grasslands
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Reglonaldlfferentlatlon In peat Iandscapesfellow mhabltants
Deelgebled Noord /

“4 Peatlands Groningen
A Blacktailed godwit, Water shrew,

White-winged tern, Green Hawker
o Aeshnaviridis

A

,f Peatlands Frieslandeast
u;;" A Root vole, Otter, Bittern, Blaekiled
5 4 godwit, Lapwing
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2 Peatlands Frieslandeast
S

S . A Rootvole, Otter, Bittern, Bladkiled
godwit, Lapwmg, Pond bat
‘%/

PeatlandsOverijsseI
... A otter, Small peatbordered butterfly,

l

(o7 2 Medel Large copper, Bladhailed godwit,
7 Gr Great reed warbler, Purple heron, Black
% sch tern, Bittern, Liparisloeselij Scorpidium

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

A Spongeeffect- 0 KS O2y OSLIJI 2F | yIFOGdz2NF f walLky3aSu Aa
water and releases it slowly. Natural sponges as peatlands act in this way. Peat mosses have uniqt
properties in this respect. A natural peat package swells and shrinks, according to water supply anc
release
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Buffer+¢ Climateresillient peatlandscape$n Dutchperspectiiveq Eddy Wymengal21023

Natural spongesand buffers :principles Raised bogs situated upstrears

major sponges in the landscape.
Upstreamretention of precipitation
andslowing down runoffAlso:
infiltration of precipitationfeeding
the groundwater aquifer

upstream

middle
stream

down-
stream

Floodplainlike landscape downstream, acin "
as buffer through the storage of water, and
steady discharge to sea.
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EEeeeeeeeeeeeessss)  flooding,

wind andsalt
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WestFryslan EastFryslang Drents Plateau

0 10 20 30 40 50 60 70
Afstand in Kilometer

pressure of silt sea water deep groundwater
flows and seepage

strong coastal dynamics,
estuaries, open
landscapes

Sponge effect raised bogs,
enclosed heaths and
sandy landscapes

Floodplaindynamics strong peat development at
Buffer in case of large the foothill of higher plateau,
supplyof surfacewater excellent wet conditions

Naturalspongesindbuffers inhistoricalperspective
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WestFryslan

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

lackof coastal Floodplairreclaimedand Accelerated runoff, less
dynamicsdikes drained nodynamics infiltration, increasing risk

98% ofnatural buffer capacity on.droygns
dissapearedhroughreclamation

- 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

EastFry/slang Drents Plateau
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A Lessons learned from recent years :
- droughts occur frequenthnow 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 groundeoaier

Workon naturebasedsolutionsX X X X X X X X X X X X
A Rearrange upstream landscapes to increase natural spongiaesisretain precipitation.
A Rearrange downstream landscapes to increase natural buffer capacity.

A Landscape approachnd climate-based management of water resources

We need garadigm shift where in the past the environment was adapted to the function (agriculture) and the lan
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

A 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.

A Research shows, that for raising groundwater levels in the upstream area, 3 measures are effectivi

-filling up ditches =’ ”

- raisingditch bottom (lessdeepditches raisingdrainage level) \/ * %/—’\@
andraisewater tables

- slowingdown runoff in streamvalleys

A (Re)etten 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

A It is promising that already several pilots are being carried out. The next sippdalingof these local
pilots to a landscape approach: design and build large scale infiltration landscapes, targetiaigion
retention andenhancingnfiltration in orderto replenish groundwater resources.

A Itis 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.

A All these challenges need to be accommodated together:
and coherently in the landscape. This is relevant to man
stakeholders. For thig multi stakeholdemproccesss
needed

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

Buffer+ is an important initiative in this respect
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Downstream landscapes

Ahy LILSN Al Aad y20 R2 RAFTFAOMZ G G2 F2NNdz I (¢
In case of shortage. But how can this be done in practice?

A But first: To limit CO2 emissions, raise water tables in drained peatlands and keep the peat wet, to
least 2030 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.

A Store waterduringwinter (surplus oprecipitation) andin case oexcessiverecipitation floodplain
like landscapes (dhe first slide).Patterns(flood dynamics timing, volumes) are
different from the past butthe principleremainesthe same

A In a nutshell: storing water during excessive rainfall is possible, but
WLINBASNIAY I 61 GSNI F2NJ £ F 0SNH A A
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