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Environmental Campus Birkenfeld
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The challenge

1 climate change &
biodiversity =
need for action
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Major tasks for our society IfaS

Climate change and the loss of biodiversity
are the two central environmental problems

of the 21st century.

(e.g. WBGU 2009, SRU 2009, EEA 2010, WBA 2010)
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Area competition or co-operation? IfaS

Conflict of land use in cultivated landscapes:

1. Food security,
2. Climate protection (mitigation & adaptation) and

3. Biodiversity conservation

The focus in practice is on the
Rural communities
. Availability of spaces and
Il. their current creation of values (users, owners, municipalities, public

services...)
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Evolution of cultivation forms IfaS

The aims of the projects presented here are

1. analyse old farming systems and their position in the
development of cultivated landscapes,

2. gain information for the development of new farming systems
and

3. combine this knowledge with current technical and economic
requirements.
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Development and cooperation Ifa S

LIFE IPC ZENAPA - Zero Emission Nature Protection Areas — | |
(2016 — 2026) Z ‘u N AP/A(

Co-funded by
the European Union

= Comprehensive planning process with analysis of regional potentials

= Establishing customers for wood from agroforestry systems (construction
of heating systems as an investment measure) - Linking climate change

I-*-F: Transylvanian pguy |)
mitigation and adaptation in protected areas

TS \Waood ——r
Pastures

= Provision of funding for the establishment of agroforestry systems

= Transylvanian wood-pastures (2021 - 2025)

= Knowledge building and dissemination on silvo-pastoral systems in
Romania

LIFE AFaktive — Agroforestry as a Key to improve Water Management
& Adaptation to Extreme Weather Events (2023 — 2028)

the European Union
= Intense monitoring of existing agroforestry systems for the development
of new tools for water-optimized planning of agroforestry systems

N ‘0: ’
N
Agroflow (2024 — 2027) %

= Development and implementation of new innovative agroforestry AcGrofloW
systems with a focus on water cycles T
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Evolution of

agroforestry systems =
smart learning processes

Identifying Potentials — Optimizing Processes — Creating Value



Cultivated landscape development Ifa S

The history of the cultural landscapes of Central Europe spans more than
7,000 years. There are no comparable landscapes in the world with
similar climatic conditions and such long periods of development,
which have been shaped and continuously changed primarily by
cultivation, i.e. by human use.

I, ~ ¢
*Eﬁé ‘lﬁi‘_'ﬁ"n'ﬁ l,iugi' i‘l @

Sustainable land use
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ancestors have served it all up before" . aA L
(Tobias Peschel)

Today, we are taking up these ideas again and starting ;
with new technical processes and varieties, both in =—— S
research and in practical farming. =~~~ T -

An evolution of ancient cultivation

forms. \ V

We are currently at new starting point ...

“Aaterialien der . Internationalen Wissenschaftlichen
lurholzanbau-Konferenz anlaBlich der 13. Landwirt-
} chaftsausstellungder DDR in Leipzig-Markkleeberg 1965
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Wood pastures

In Transylvania
= Europe’s treasure
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Old breeds and diversity of grazing animals (Transylvania)

= Wood pastures are
traditional landscapes
combining grassland,
shrubs, and trees

= Used for livestock grazing
for centuries

= Build up due to different
feed intake - change in
vegetation

A

= Most remaining In
Romania
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Cultivation successor & high biodiversity - Gurghiu

Why are they special?

= Link production, conservation, and
tradition

= Cultural and visual value; socially
Important in many regions

= High biodiversity compared to regular
pastures

Transylvanian pgy C
Wood
Pastures




Tree species diversity oaks & leaf dimorphism due to browsing

w

~= Q. iberica) M-

¢ — Lo g ‘ ‘ A Pastures
s "l 7z .

Wood




Mercheasa more than 1000 ha of wood pasture

Transylvanian
Wood
Pastures
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Brown bears are in the wood pasture at night: no fences!

L]

Transylvanian pgy |)
#" Wood —~L
A Pastures g




Temperature niches: Heat & cold

e
Transylvanian pgy

Wood
Pastures
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Wood
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recognition

Shepherds are shapers of the wood pastures,they deserve respect & IfaS

Transylvanian IjBU
Wood
Pastures




Take aways from the project Transylvanian Wood Pastures IfaS

= There are still large contiguous wood pastures in Romania
= Structure creates temperature niches

‘ = Transylvanian pgy l’
=" Wood —

= Diverse habitats are a hotspot of biodiversity a

Pastures

. . . . ° ege . . _
= High biodiversity can strengthen climate resilience in other regions
ONIVERSITATEA BABES-BOLYA!
BABES-BOLYAL TUDOMANYEGYETEM
BABES-BOLYAI UNIVERSITAT
BABES-BOLYAL UNIVERSIT)

= Wood pasture management is declining, due to
= The rural population is undergoing demographic change

= Shepherds are hard to find, as seasonal work competes with
other employment opportunities (in Europe)

= Management form cannot withstand market pressure from industrial agriculture
= Land purchase by large (European) companies for meat production

= There is a need for...
= New sources Of income,

= Prospects for landowners, herders and their families Homepage:

. ] https.//transylvanian-wood-pastures.eu/
= Strengthening and development of village structures YouTube:
https.//www.youtube.com/@transylvanian-
wood-pastures

» Variety of learnings for modern agroforestry systems
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https://transylvanian-wood-pastures.eu/
https://www.youtube.com/@transylvanian-wood-pastures
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Structure of modern
4 agroforestry systems

fundamentals
= Evolution of agriculture
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AGROFORESTRY - A QUESTION OF RURAL DEVELOPMENT IfaS

RENEWABLE CLIMATE

UNICIPALITIES ADAPTATION DCL Ry = Modern ag roforestry systems
must be integrated in a rural
l{@ e % o4
development strategy

= They are multifunctional
= Securing the food supply
= Supply energy and raw materials
= Strengthen the water balance

= Contribute to adaptation to climate

RURAL DEVELOPMENT
change

3 P
e

AGROFORESTRY

= Provision of habitats
= Additional income for farmers
= Creation of local recreational value

MANAGEMENT AGRICULTURE
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Damage potential during heavy rainfall IfaS
A

Discharge

Damage potential during heavy rainfall

Delay due to intermediate storage in
plants (interception), in soils (increase in
infiltration rate) and in flooded areas
(retention)

~
N
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Time
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Resilience through heat transition in renewable energy municipalities

Connected customers @

Central heating system

ﬁ O Large-scale heat pump
I:I oo ' .
I

Wood chip boiler N
&) B "
== Biogas plant

@ Ry Lot
‘ l {%} Wind farm . .

$552455 40 m

Power to Heat
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Decentralized supply structures
lead to resilience against

market distortions,
rising prices,

supply bottlenecks, and
create local jobs

The use of agroforestry
systems leads to resilience

against climate change and
leads to

flood,
nature, and
water protection

© Institut fiir angewandtes Stoffstrommanagement (IfaS)



Opportunities: Regional economy = long tradition

The village's money to the village!

Das Seld
Des Ootfes
dem DOotfe!

Spart
bei1 Eurem

Darlehenskassenverein

Friedrich Wilhelm Raiffeisen (1818 - 1888)
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Prompted by the plight of the
rural population in the 19th
century, Friedrich Wilhelm
Raiffeisen, as mayor of
Weyerbusch (Westerwald),
founded the "Verein fir
Selbstbeschaffung von Brod
und Frichten" (Association for
self-procurement of bread
and fruit) during the hunger
winter of 1846/47.

With his initiative, he realized
the idea of people helping
themselves in a solid
community for the first time
in a modern form: the
cooperative idea was born.

http://www.raiffeisen.de/der-drv/drv-historie/

© Institut fiir angewandtes Stoffstrommanagement (IfaS)



Safeguarding & increasing biodiversity & biotope network IfaS

Braunes Langohr

Zwergfledermaus

«

Mopsfledermaus

Abbildung 1: Eine sehr artenreiche Vogelwelt umfasst u.a. Feldlerche, Grauammer, Mausebussard und Abbildung 1: 8 Fledermausarten nutzen den neu gepflanzten Agrarholzstreifen. Dies zeigt, dass die Fledermause

Wiesenschafstelze (von links nach rechts, Fotos: Ralf Krechel). begonnen haben, diese Struktur in ihre Flugrouten zu tibernehmen (Fotos: © Dietmar Nill).

ER weLL
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Climate impact of 1 ha of agricultural timber: carbon farming strategy in practice IfaS

@HTVIIA

18 19,00 P | . Average C,, build-up in the soil
o i . 17,99 | Vermiedene THG-Emissionen through ag roforestry Systems
8 16'25 r 1 I [ H e izél é q u i V al e nt] (Cardinael et al, 2017; Cardinael et al, 2019; De Stefano & Jacobson, 2018; Shi et al, 2018; from Wiesmeier et al, 2020)
e : : | I | abaialch 0.68tC, ha*a'"
e 12 ./ abziiglic . .
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Jahrlicher Zuwachs: 18,4 Tonnen Jahrlicher Zuwachs: 20,8 Tonnen

Wassergehalt: 35 % Wassergehalt: 35 %

HHS-Volumen: 85 SRM HHS-Volumen: 100 SRM o b

70 N ',m { leisgleich-
Heizolaquivalent: 5.217 Liter Heizolaquivalent: 6.078 Liter r gewicht

Eintrag ™
organischer C (% organischer

Output per year ~18t+2.5t =205t Coz -equivalents (COe) f}’fS'a"z , Substanz

Immediate measure suitable for reducing the climate emergency

C

,0‘5,

20
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Agroforestry systems & water management o I f S

reduced wind speed ] )
tree rows on ridges and in the biotope networking .
plain can reduce wind erosion and woody vegetation strips provide

evapotranspiration decreasing a habitat for plants and animals
drought risks and connect existing biotopes

N \ increased interception
agroforestry systems
\ Y increase water storage products like food
through adherence to leaf or renewable raw materials
and trunk surfaces (energy + value timber) offer
new sustainable business
opportunities, jobs and
income

regional added value

carbon storage
leaf litter, roots and
soil conservation
lead to the build-up
of soilhumus as a
long-term carbon

store

increased infiltration

tree rows and key-line design in the .

slope slow down water and allow retention

it to enter porous soil, reducing adding a productive component of woody

runoff and erosion and recharing vegetation in the riparian buffer will motivate

groundwater, reducing nitrate farmers to provide land for the implementation

leaching at the same time of ecosystem restoration and flood protection
measures

© Institute for applied Material Flow Management (IfaS)
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Development of

5 modern agroforestry

systems In Germany
= Adaptation in current
economy

Identifying Potentials — Optimizing Processes — Creating Value



Planting Keyline concept Bannmiihle IfaS

= Abandonment of marginal land, e
EE

= conversion to forest

= loss of biodiversity

"

Iy

= Solution: i | By
=g W,
= similar to a wood pasture | gt
= Adapted to the hill contours lines =
= With fences

= New agroforestry systems




Keyline-Design Bannmiihle

> » O 113/1:26 Link: https://www.youtube.com/watch?v=AZcMv6bUgug ®®» B &< 3r
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Teaching and research farm for livestock farming Hofgut Neumiihle IfaS

Schlage Neumiihle
[ Grenze Flurstiicke

Location Shale clay, sand shale,
red sandstone at higher altitudes

Altitude 250 - 350 m above sea level

Soil type clayey loam (tL) to sand (S) oAt
Ground 22 - 60

value

Precipitation 680 mm @ / year
Temperature 8.6 °C @ / year

Funded by
ZENAPA
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Teaching and research farm for livestock farming Hofgut Neumiihle IfaS

= Basic data

Schlage Neumihle

Location ~ Shale clay, sand shale, s e s
red Sa ndstone at h |g her 4 < Il oberflichliche Ablaufe

altitudes

Altitude 250 - 350 m above sea level

Soil type  clayey loam (tL) to sand (S)

Ground 22 - 60

value

Precipitati 680 mm @ / year
on

Temperat 8.6 °C @ / year
ure
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Large cherry orchard Ifa S

Flurstiick GroBer Kirschgarten

Baume Pappeln
B Baumstreifen

u 7.2 ha !‘ | (] Parzellen
= Slope inclination <5 - 10 % ) ey

[ Grenze Flurstiick
= Crop rotation:

= Silage maize - winter barley
- silage maize - winter barley
- silage maize - winter rye

= 0.99 ha wooded area
= 1701 Poplars 6 varieties

Funded by

35
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Large cherry orchard Ifa S

Flurstiick GroBer Kirschgarten
°  Baume Pappeln

| 2 _;'. ] |
7.2 ha ’ | 3 ‘ RYRER Y \\s : I Baumstreifen

. : [ ] Parzellen
u Slope inC“nation <5 - 10 % \ \ ' _ ; ‘ - El\G/IferilezeFlurstueck
: ) ; AbIaufbahrlen !Vlaximalf,zenario
n Crop rotation: \ N v B oberflachliche Ab
= Silage maize - winter barley | o

- silage maize - winter barley

- silage maize - winter rye
= 0.99 ha wooded area
|

1701 Poplars 6 varieties

Funded by
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Teaching and research farm for livestock farming Hofgut Neumiihle IfaS

= Agroforestry system on 25.72 ha
= With 1.97 ha of wooded area
= Distributed over 3 strokes

= Agricultural wood strips with 2 to 5 rows of

trees
= 3,082 trees
= 6 types of poplar: 2,922 pieces

= 9 types of valuable timber: 162 pieces

= Plant spacing in the row 1.5 m
= Between the strips 20 - 60 m

= Wood is used to heat the farm and guest

houses

Identifying Potentials — Optimizing Processes — Creating Value

Poplar

wiss. Designation Variety
Populus maximowiczii x trichocarpa Matrix 11
P. trichocarpa x maximowiczii Bakan
P. trichocarpa x maximowiczii Skado
P. deltoides x (P, trichocarpa x Dender
maximowiczii)
P deltoides x (P maximowiczii x Brand
trichocarpa)
P deltoides x nigra Vests

Valuable woods
Sc. Designation German name
Prunus avium Bird cherry
Quercus cerris Turkey Oak
Quercus pubescens Downy oak
Quercus petraea Sessile oak
Sorbus aria Whitebeam
Sorbus torminalis Service tree
Corylus colurna Tree hazel
Tilia cordata Winter lime tree

Acer pseudoplatanus Sycamore maple



Practice: Cooperation Wurzener Land-Werke & Bohlitzer Agrar e.G. IfaS

v" Contract: Agreement on the
planting, maintenance and
management of an agroforestry
system at Tauchnitzgraben

v" Agrargenossenschaft e.G. Bohlitz
v"Wurzener Land-Werke GmbH
Data rounded:

= 77 ha field size

= 17 ha agroforestry (22%)

= 58.5 ha arable land (76%)

= 0.5 ha set-aside (1.6%)

= Planting spring 2025

= 31,500 trees

= |nvestment planting 100.000,- €

= 1st harvest from winter
2031/2032

Identifying Potentials — Optimizing Processes — Creating Value

s . Vermessung Sact
|| vede weitere Vervieifaltigung, Verwendung fur sonstige Zwecke oder Weitergabe an Drite ulass
H

www.stoffstrom.org

Agroforstsystem am Tauchnitzgraben

1. Gewasser

E Gewasserveriauf im Bestand

|z| Elebeers |I’ Spitzahom
: Ere .,j ) Walnus
: Kirsche: -. . Winterlinde
4. Sonstiges : Pappel
E : 3 Grenze des Bearbeitungsgebietes
Flurstacksgrenze/ Flurstacksnummer
ERA—
: Zufahrten
Ertragszone 1: schlecht
Ertragszone 2: mittel
m Ertragszone 3: gut
5. Leitungen
e e i g et
Darstellung gemaf Leitungsauskunft der Medientrager)
—e— “ansssess Gasleitung (DREWAG)
T =
—— T
eabotel | 20062004 | wcel
" sto plan [ Tweenmd
nnnnnnnnnnnnnnnnnnnnnnnn wmin | 20002004 | st
e B
Dk o —
Institut far angewandtes
Stoffstrommanagement (IfaS)
Hochschule Trier, Standort
a Institut fiir angewandtes Umwelt-Campus Birkenfeld
Stoffstrommana gement  Hostech 1380
(" umerage 1.0
ZENAPA E =1
Zero Emission Nature mm Areas pmc Dot Zadhen
Www.zer . 1
I
WILAW=
Agroforstsystem am
Wurzener Land Werke Tokimizyabon Lspsin
einsam fir eine Region. |“wam 772000
Agrargenossenschaft e.G. Bohlit;
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Planning values and connecting them with the village IfaS

Additional wood-based heating grid with 1 MW -m
heating capacity is currently planed Start of harvest | _year | areain ha

. C A Harvest after 6
| t.r::hnstructlon in the next 6 years Jears . . 2 439
= Until then,
= actual harvest volumes are known rolling system 7 4.6 2,439
= Additional areas can be incorporated if required
8 4.0 2,439
= 26.2 ha of agricultural woodland provide a yield of 9 16 2 439
= 12.5t Atro woodchipps in a staggered use for the
provision of 10 32 2 439
= 2,000,000 kWh heating energy =
= Energy for 133 houses (15,000 kWh/a consumption per 11 2.9 2,439
house)
12 2.7 2,439
= After 12 years, the crop is harvested every 6 years Req“irehdaarea n 26
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[faS

= Basis for further activities

6 Knowledge sharing

Identifying Potentials — Optimizing Processes — Creating Value
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Practical guide
ERNEUERBARE-ENERGIE-

KOMMUNEN - PESNTA -
itfaden il ciha Hackhellige Guide for municipalities and project

Energieversorgung in Dorfern und Stadten dGVG'OpGFS (also for smaller systems)
Innovative approaches in Germany
Provision of knowledge for action

Reference: https://mediathek.fnr.de/leitfaden-ee-kommunen.html

Knowledge & information

bt 4 .4«‘". el f‘ - .

© Institut fiir angewandtes Stoffstrommanagement (IfaS)


https://mediathek.fnr.de/leitfaden-ee-kommunen.html

Further information

Identifying Potentials — Optimizing Processes — Creating Value

[faS

= DeFAF e.V. was founded by more than 80 people in Berlin on
June 25, 2019.

= |faS is a founding member.
» https://agroforst-info.de/

eFAF

Deutscher Fachverband
fur Agroforstwirtschaft

www.stoffstrom.org © Institut fiir angewandtes Stoffstrommanagement (IfaS)


https://agroforst-info.de/

What shapes the cultivated landscape? IfaS

Sustainable cultivated landscape development is
iIncreasingly hindered by sectoral and competing
laws and administrative action.

+ ... The economy of innovation shapes the cultivated
landscape?

+ ... The economy of the cultivated landscape shapes
Innovation?

+ How to maintain values?

+ What hinders developments?

Identifying Potentials — Optimizing Processes — Creating Value www.stoffstrom.org © Institut fiir angewandtes Stoffstrommanagement (IfaS)



Thank you for your attention!
Stay tuned with us on:

Funded by

ZENAPA
Or0
%

Website and
newsletter!

Website and
newsletter!

zenapa.de/
Follol\)lv uls(lon Follow us (I)n alllese w3 @)
2=ol=] eJoJo) Instagram! Li
: inkedIn!
Y ity ¥
facebook.com/ZENAPAlife instagram.com/life project zenapa/ linkedin.com/company/afaktive-life-project
imizing Processes - Creating Value www.stoffstrom.org © Institut fiir angewandtes Stoffstrommanagement (IfaS)


https://afaktive.stoffstrom.org/en/
https://www.linkedin.com/company/afaktive-life-project
https://zenapa.de/
https://www.facebook.com/ZENAPAlife
https://www.instagram.com/life_project_zenapa/
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Funded by

Co-funded by

mu, Veeh ‘ | Tt Berlin |

Stiftung Natur und Umwelt
Rheinland-Pfalz

#:7dro ;

OIE ;. &0
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kss L. ©
FGwasser

forschungsgruppe
wasser der htw saar

www.stoffstrom.org

e
(%‘ AWAF asbl
| Assodiation pour I'agroforesterie
/// en Wallonie ep1 a Bruqxelles

Funded by

ROMBOUTS
AGROECOLOGIE

BODEM & WATER

Waterschap

De D omry

Co-funded by

Rheinland]falz

MINISTERIUM FUR
KLIMASCHUTZ, UMWELT,
ENERGIE UND MOBILITAT

Flanders Research Institute for
Agriculture, Fisheries and Food

< EljRelkamp

Meet the difference

agro
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Commitments

e e

. o IV . bl S
ek = 1_1{%%;”7/////4, T
o f///’////,_'t//jj///y//?/y//'-{/fl/////fy S

Thank you for your attention!



H OC H
SC H UL E€
T R IE R

\\"Umwelt—[ampus

Birkenfeld

I I a : ; Institute for Applied Material
Flow Management

Trier University of Applied Sciences / Environmental Campus Birkenfeld
Institute for Applied Material Flow Management — IfaS

PO. Box 1380

55761 Birkenfeld

Germany

Jacob BuBmann Frank Wagener

Tel.: +49 6782 17 -14 75 Tel.: +49 6782 17 - 26 36

Fax: +49 6782 17 - 12 64 Fax: +49 6782 17 - 12 64

E-Mail:  j.bussmann@umwelt-campus.de E-Mail:  fwagener@umwelt-campus.de

Internet: www.stoffstrom.org

Identifying Potentials — Optimizing Processes — Creating Value www.stoffstrom.org © Institut fiir angewandtes Stoffstrommanagement (IfaS)



	Revitalising silvo-pastoral and agroforestry systems for biodiversity and sustainability: a German-Romanian perspective���
	Institute for Applied Material Flow Management (IfaS)�Areas & Fields of Work
	Environmental Campus Birkenfeld
	The challenge�climate change & biodiversity = �need for action
	Major tasks for our society
	Area competition or co-operation?
	Evolution of cultivation forms
	Development and cooperation
	Evolution of agroforestry systems = smart learning processes
	Cultivated landscape development
	Decay time of knowledge e.g. timber cultivation in Germany (1965)
	Wood pastures �in Transylvania�= Europe's treasure
	Old breeds and diversity of grazing animals (Transylvania)
	Cultivation successor & high biodiversity - Gurghiu 
	Tree species diversity oaks & leaf dimorphism due to browsing
	Mercheasa more than 1000 ha of wood pasture
	Brown bears are in the wood pasture at night: no fences!
	Temperature niches: Heat & cold
	Reforestation & tree logging & overgrazing (flocks of sheep)
	Shepherds are shapers of the wood pastures,they deserve respect & recognition
	Take aways from the project Transylvanian Wood Pastures 
	Structure of modern agroforestry systems�fundamentals�= Evolution of agriculture
	AGROFORESTRY - A QUESTION OF RURAL DEVELOPMENT
	Damage potential during heavy rainfall
	Resilience through heat transition in renewable energy municipalities 
	Foliennummer 26
	Safeguarding & increasing biodiversity & biotope network
	Climate impact of 1 ha of agricultural timber: carbon farming strategy in practice
	Agroforestry & Water Management
	Development of modern agroforestry systems in Germany�= Adaptation in current economy 
	Planting Keyline concept Bannmühle
	Foliennummer 32
	Teaching and research farm for livestock farming Hofgut Neumühle
	Teaching and research farm for livestock farming Hofgut Neumühle
	Large cherry orchard
	Large cherry orchard
	Teaching and research farm for livestock farming Hofgut Neumühle
	Practice: Cooperation Wurzener Land-Werke & Böhlitzer Agrar e.G.
	Planning values and connecting them with the village
	Foliennummer 40
	Foliennummer 41
	Foliennummer 42
	Knowledge sharing�= Basis for further activities
	Practical guide
	Further information
	What shapes the cultivated landscape?
	Foliennummer 47
	Foliennummer 48
	Foliennummer 49
	Foliennummer 50

