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1. Objects and the joint study of Multi-functional
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e MFFM is an important topics with the “ecological civilization” denvelopment set by
Chinese leadership now and before.

Objects in Chinese Project
(1) Species and single tree level relationship for MFFM
Individual difference, completion relationship etc.

(2) Stand level silvicultural models for MFFM

(3) Landscape level planning techniques of MFFM

(4) Integrated theory and techniques of MF to Carbon sequestration and climate changes



1.1 Monitaring
1.2 Walddynamik
1.3 Kohlenstoff

1.4 Dialog

2.1 Biomasse

2.2 Werwendung
2.3 Nahrstoffe
2.4 Holzqualitat

2.5 Sozialdkonomie
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1. Integriertes Kohlenstoffinventur- und Monitoring-System: Entwicklung und

Optimierung von integrierten Inventuransatzen zur Erfassung oberirdischer
Biomasse und Kohlenstoffbindung: innovative Techniken zur effizienten Integration
won Fernerkundungsdaten und terrestrischen Inventuren; Verbesserung von
Kohlenstoffmodellen; Uberpriifung von Regionalisierungsansatzen.

2. Walddynamik im Rahmen der Klimaverdnderung:
Analyse der Anpassungsfahigkeit von Plantagenwaldern an klimawandel;
Evaluierung der Effekte eines Umbaus von Plantagen in naturnahe,
kohlenstoffreiche walder; Maodellierung und Bewertung von Entwicklungsszenarien.

3. Entwicklung eines ,,Carbon Forestry™ Geschaftsmodells: Entwicklung
wissenschaftlich gesicherter Methoden als Grundlage zur Anrechnung von
KohlenstoffsenkenEffekten unter Beriicksichtigung der IPCC Standards.

4. Chinesisch-Deutscher Wissenschafts-Dialog:
Verbesserung und Fokussierung der bestehenden wissenschaftlichen
Zusammenarbeit zur Erarbeitung von methodischen Grundlagen in den jeweiligen
Arbeitsbereichen; Sicherstellung der Sichtbarkeit und AuBenwirkung des
Modellprojektes; Festigung und Erweiterung von wissenschaftlichen Netzwerken
sowie Intensivierung der Zusammenarbeit zwischen Industrie und Wissenschaft,

1. Terrestrisches Laserscanning und Biomassebestimmung: Erarbeitung neuer

Terrestrisches Laserscanning und Biomassebestimmung: Erarbeitung neuer

Methoden zur Beschreibung und Quantifizierung won dreidimensionalen
VWaldstrukturen, Entwicklung und Evaluation von innowativen Techniken fir eine
exakte und genaue Biomassebestimmung als Grundlage fir die Quantifizierung der
Biomasseproduktion und der Kohlenstoffbindung.

Ernte und Holzverarbeitung: Ermittlung von geeigneten Methoden der
Holzernte, sowie Einfihrung und Anpassung von modernen teilmechanisierten
Holzerntetechnologien als Alternative zu den bisher angewandten motormanuellen
Yerfahren, Entwicklung von Mutzungskonzepten fir Rundhaolz kleinerer Dimensionen
und Bambus zur Herstellung sekundarer Energietrager, namentlich Pellets, fir eine
kosteneffiziente und klimaneutralere Yersorgung mit Bioenergie,

Standortsevaluation und Nahrstoffkreisldufe: Ausarbeitung von Methoden zur
modellunterstiitzten Abschatzung von Bodenkohlenstoff- (Humus) und
Mahrstoffvorrdten. Entwicklung eines waldtypen- und
bewirtschaftungsspezifischen Kohlenstoff- und Mahrstoffkreislaufrodells zur
Einschatzung der Machhaltigkeit von Bliomasse- und Holznutzung.

Analyse der Qualitadt der Holzbiomasse: Analyse von neuen Methoden fir die

Bestimmung der Holzdichte als Schltisselparameter fir die Holzverwendung. Durch
weiterflhrende Analysen kénnen Rickschlisse auf Brennverhalten,
Biomasseproduktion und Kohlenstoffbindung sowie zu Auswirkungen auf den
Mahrstoffkreislauf gezogen werden,

Soziale und okonomische Aspekte der Biomasseproduktion: Analyse der
wichtigsten Faktoren einer nachhaltigen Holzbiomasseproduktion unter besonderer

Berticksichtigung steuerlicher Farderungen, staatlicher Subventionen und Anreize,
sowie der Rolle des Kohlenstoffmarktes und der Einbeziehung einer
Risikobewertung,




Concept and classification of Multi-Function of Forest

Multi-functional forest is the one which more then one function or
services are needed in a same time.

This is new charaters of plantation and make some changes in FM.

(1) Production function : timber, food, fuel, fiber, water etc.

(2) Regulating function : adjust air condition , precipitation, etc.
(3) Cultural Service : science and educational, entertainment, etc
(4) Life supporting function : carbon sink, wind resistance , etc

Above are the first layer for MFFM,

The next step is to make sure the main function, and other function of the
stand. Then use function zone, species selection, operation intensity, and
silvicultural model .
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m Less species, coniferous species.

m Even-aged, pure forest with single structure.

m Large area with low productivities: average standing volume is 84

m3/ha(Germany 320 m3/ha, BMBF 2005), and plantation 45 m3/ha.

m Other problems such as forest health, vitality, and ROI(return on
investment) etc. which causing Various contradictions between land
utilization, society and environment. (Portucel and Silva 2008; Lu, et al2009)
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Silvicultural model is the weakest and simplest
task in Chinese forest management.

Clear-cutting apply in most region, sometimes
with confused technical and executive routine.

Due to lack of practical experience, the concept
and technical of silvicultural model system is
disordered.

Silvicultural operation classification oriented not
by the overall goal but stage target, and
composed by four tending operation types (lighting
cutting, thinning, increment felling and sanitation
felling) and harvest operation types (clear-cutting,
shelterwood cutting and selection cutting).




3. Systematic Approaches of silvicultural regime for MFFM

3.1 Systematic consideration:

What is plantation? Integrity, relativity, collectivity, purpose, adaptability etc.

m Definition of objects: a new plantation concept

m Target analysis: goals and principles of multi-functional forest

management
m Element and relationship: composition, index, process, action
m Structure: level, space, element, time etc.

m Function quantification: completeness, technical parameters, relational

model
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3.2 Objectives definition: a new concept of plantation

m new plantation concept:

“Plantation are: all or partly afforested by seeds or
seedling, species used can be site suitable
introduced or native, single or mixed, stand can
be even or uneven aged, and one or multi — layer
structured.

m This definition contain a series, from signal
structure plantation to complexity structure near
natural forest, It the expand under the target of
multi-functional forest management(Figure right).
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Frame of silvicultural models designing

systems thinking of the framework silvicultural models:
Constrains and pre-conditions are functional zoning, species selection, and
FDT, all requlated by MF principles and aimed on managing goal.

Obijectives and principle

¢

v Vv

Function zone Species classification Forest development type

selection \

Silvicultural models
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ldentical with the international standard of sustainable

development

m The goal of multi-functional forest management could

express as “maintain the health and vitality of forest,
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Principles:
Dividing the Goal of MFFM into following 7 points:
(1) Pursuing the maximization growth of forest in quantity and quality.

(2) Maintain the stability and productivity of forest.

(3) Take timber production as the dominant function and keep other service function at the same
time. Give priority to material production and economic benefit, while take the environmental

service as limitations (WWF 2009 ).

(4) Keep the high conservation value of forest at both stand and landscape level (Portucel and
Silva 2009).

(5) Hold the integrity of ecosystem, including the primary community and landscape structure.
(6) Paly the function of carbon sink, in order to response to global climate change(Mead 2001)

(7) Keep close cooperation with stakeholder (Portucel and Silva 2008)
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3.4 Function Zoning as pre-condition
for multi-functional forest management

m  Definition: Divide the forest into different function types

following regulation standards in the management unit.

\ R g

m  Purpose: Realize the classification of multi-function . KRB B RAE
forest management and use different intensity @ﬁm s &

operations in corresponding function types. H][IJ]]I [ py— 4, pes

m Classification based on geographical, site, biotope, Hlﬂmwﬂlﬂf PR P bl e

preservation area etc. T

m 4 function types in Experimental center of tropical
forestry (ECTF) :

|: strict protection ecological forest zone: forests have
special function and value, need strict protect, commercial
felling is forbidden.

lI: ecological forest zone with some optimization tending,
low intensity operation activity.

Ill: Commercial forest zone with restricted felling: low
intensity felling for timber production, clear-cutting is
forbidden.

I\V: Commercial forest zone: production orented with
general operation intensity.
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Methods and operation steps of Functional Zoning

Graph data Attribute data
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m Tree species (species groups) are the basic elements for multi-functional
forest management.

m Species features such as growth environment (altitude, soil type, and
mother rock), economic value, growth cycle, nutrient preserving capability,
water and soil conservation, drought-enduring, fire resistance, and
landscape aesthetics etc. have close relationship with the design of
silvicultural models.

m 5types of species in ECTF : all species classified into:

1) pioneer tree species (Eucalyptus spp., Mytilaria laoensis... ... ),

2) long-life pioneer tree species (Pinus massoniana, Cupressus sp. Etc.),
3) opportunist tree species (Styrax roseus, etc. ),

4) sub-climax tree species(Schima superha, Erythrophloeumfordii),

5) climax tree species(Dalbergia odorifera, Castanopsis hystrix ).
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Species characters
total 63 tree species under management in ECTF, Guanxi Prov.
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spECle.s Site condition.- Snitable FODT.-
fonction.| description typec .. ectimate .- EpEClES
Hother |Altitude.
codes| Latin name. " " 12345, | sprout. |plant] =xock. a a
) 1,23,
and =oil
Fucalyptus Fact mrowine Good watar ACacia Mizad FDT withfast
1 1 1 :.1 1 hl 1 hl
%n .:'_: g ] Permeats SDECEs SIONWINEZ SDa0Iss .
Bambusastenast Dafend,
: 1 1 1.1 hl hl hl 1 hl hl 1
Lr ]y g wind.a
|:|ir_|!!.-
wrallzy-
ﬁd‘::gni{n
o1l
S A A 1. ] ] ].!.}"!2'}5:: 1. a
gmcyslacy 4 nningha
cm,
migkangea!
fertilen
a8,
4 . Citrus m1 A A 1, A A A 1, R a

Note: 1. Clear cutting, 2. Mosaic Clear cutting in small area (<5 ha), 3. Strip intermediate cuttings, 4. Shelter cutting, 5.
Group selection cutting, 6. Single tree (target tree) selection cut, 7. Enclosure.
* indicate the suitable FDTs.



Combination of function regionalization, species classification for
forest development type in Experimental center of tropical forestry
(ECTF)

. Succession _ Forest development type in Function zones
species Code Altitude
process v 1 I |
Eucalyptus robusta EuRo 1 1 FDT 1 EuRo-BeAl FDT 2 EuRo-DaOd
Teektona grandis TeGr 1-2 1 FDT 3 TeGr

Pinus massoniana 2 12 FDT 4 PiMa- MyLa FDT 5 PiMa- CaFi-CaHy FDTCgHP;Ma'
Cunninghamia lanceolata CuLa 2-3 2.4 FDT7 CulLa-MylLa FDT 8 CuLa-CaFi-CaHy FDTCS;S;L""'
o _ FDT 4, FDT 7,
tilaria laoensis 2-3 1-3 EDT 10 Fast-BL
Castanopsis fissa CaFi 2-3 2-4 FDT5, FDT 8, FDT 10
' 1-3 12 FDT10
Erythrophloeum fordii 1-2 12 FDT 11 ErFo-BL FDT 12 ErFo- CaFi-CaHy
Dalbergia odorifera 4-5 1-2 FDT 2
" Castanopsis hystrix 5 1-3 FDT 6, FDT 8

Note: Succession process and shade-tolerance: 1. pioneer tree species; 2. long-life pioneer tree species; 3. opportunist tree species; 4. sub-
climax tree species; 5. climax tree species.
Altitude (m): 1. <350, 2.350-750. 3.750-1050. 4. > 1050;
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4. Developing silvicultural models for FDTs

Silv. Model is a prescription of all operation with technical parameters from forest establishment to

the end-harvest. A Life-circle management plan of forest.

Different silvicultural models for the gi\/pn forest dp\/plnpmpnr types

Silvicultural models

Forest development Dominant Associated
type species species 1 9 3 4 5 6 7
FDT 1 EuRo BeAl * *
FDT 2 EuRo DaOd * *
FDT 3 TeGr — *
FDT 4 PiMa MyLa * *
FDT5 PiMa CaFi * *
FDT 6 PiMa CaHy * * *
FDT 7 CuLa MyLa * .
FDT 8 CuLa CaFi * *
FDT 9 CuLa CaHy * * *
FDT 10 MyLa, CaFi, BeAl * * *
FDT 11 ErFo BL species * *
FDT 12 ErFo CaFi,CaHy * *

Note: 1. Clear cutting, 2. Mosaic Clear cutting in small area (<5 ha), 3. Strip intermediate cuttings, 4. Shelter cutting, 5.
Group selection cutting, 6. Single tree (target tree) selection cut, 7. Enclosure.
* indicate the suitable FDTs.
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FDT Euca-DaOd 3: Eucalyptus robusta - Dalbergia
odorifera succession management type

Function
zoning

Species
matching

FDT
developing

ilvicultura
model
designino

FDT Euca-DaOd 3: Eucalyptus robusta - Dalbergia
odorifera succession management type, main storey is
Eucalyptus and Dalbergia odorifera is planted under
them.
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4.1 Model of clear cutting (the highest managing intensity)

Operating requirement in ECTF

m the operation is restrained by some terrain condition:

1) flat terrain with gradient<5° ,the largest area of clear-cutting <30 hectares.

2)  low mountain or hill with gradient between 6° and 15° , the area < 20 hectares;
3) gradient between 15° and 25° , the area < 5 hectares.

4)  Moreover, clear cutting with continuous band felling blocks is applied where the
gradient is larger than 25° | dividing the cutting area into 3-5 banding (200 meter
width), cut these blocks in order (Figure below).

Banding felling blocks

1
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Main wind direction during
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4.2 Mosaic clear cutting

Concept:

Mosaic clear cutting, and the cutting area is less
than 5 hectares. The largest width and length of
cutting banding are100 and 500 meters when the
gradient is more than 15° . Reforestation in the

cutting blocks should be finished in two years after

the felling.

m the cut area is strict less than 5 hectares.

The cutting blocks should be arranged like mosaic grids, and the regeneration (artificial or natural)
in the cutting blocks can be protected by the adjacent stands (Figure).

m  The width of retained banding is more than the average stand height; the boundary of cutting
block should be selected where stands have better wind resistance.

Tree species consideration and Function regionalization: suitable for the I and IV function zones.
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4.3 Strip intermediate cutting

Concept:
Cutting and harvest direction

pd ~ pd N
N 7 N 7

Harvest the mature woods in banding, and use the gap

effect to promote the natural regeneration. Different

from mosaic clear-cutting, the banding width of this 9 5

operation is designed asl.5- 2 times average tree height. \

Strip cuts are used to harvest a stand over a period of \

three to seven years by removing several strips rather \

than harvesting the entire stand at once. Strip cutting 1.5-2 times tree height \Natural or assistet}‘regeneration

was developed to take advantage of natural seeding
from the leave-strips

Tree species consideration: native broad-leaved tree
species with fast or medium -fast growing feature.

Function regionalization: this model is suitable for the
ITand III function zones.

A: [RFEL AR (Femelschlag) LAREER Ay 2R ARA T HCR0Y BRA

Operating requirement:

m Felling a banding (width=1.5- 2 times average tree height) in stand, and use artificial assistant
regeneration or natural regeneration the restore the cutting-blank.

m |t can be seemed as a silvicultural model for high-quality woods.

m  According to characters of natural regeneration, the target of harvest should change together with
the promotion and expansion of regeneration.
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4.4 Shelter cutting

Concept:

Also known as the 'Shelter wood system’, is a silvicultural model in which over story trees are removed in a
series of cuts designed to achieve a new, even-aged stand under the shelter of remaining trees (DeLong
1995).

The number and size of trees removed in this system is based on the amount of light reaching the forest floor
required to regenerate a cohort of intolerant and/or mid-tolerant species, while leaving sufficient basal area
and trees per area to mitigate harmful environmental conditions on the forest floor.

Tree species consideration: Medium fast-growing species such as Mytilaria laoensis, Castanopsis
fissa and Betula alnoides .

Function regionalization: this model is suitable for the Il and III function zones.

u Preparatory cutting: Number and accumulation are 20%
and 25% ~30% of the whole stand respectively. The
canopy density is 0.6-0.7 after this operation /'\(YYWVM 0 ﬂ 0 m

] Seed cutting: Number and accumulation are 30% and 10% WM/
~25% respectively. The canopy density is 0.4-0.6 after W ﬁfmm
this operation. | A ‘

u Accretions cutting: Number is less than 40%, and
accumulation is 10%~25%. The canopy density is 0.24-

0.4. B: #if il (Schirmschlag) 43 P UCTARFIH L2 papAc,

] Cleaning cutting: Remove all residual canopy trees once
the secondary generation grow up.
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4.5 Group selection cutting

Concept:

Continuous cut the inferior individuals or mature individuals
in group. Under this system, a number of 'groups’, or small
openings created by the removal of several adjacent trees, are
created in complement to the harvest of scattered individual

Target trees for firhare cutting

WON O

trees. If the groups created are large enough, and if seed-bed ilr \
conditions are favorable, this can allow species which are bl Al ;'I""'ﬂlil ) ," .n
intolerant of shade to regenerate (Anderson et al 1990; Wedeles : T Ol ol gkt Y| o A

et al 1995;Nyland 1996). - ] ‘_.,
- - - - . . s =y _: 1‘

Group selection is designed to mimic larger, multi-tree ﬁ!;
mortality events, which in some environments may represent |
natural disturbance regimes.
Tree species consideration: shade tolerant tree species such as
Erythrophloe umfordii, Dalbergia odorifera, and Castanopsis &= §
hystrix.

Function regionalization: this model is suitable for the Il and
III function zones.
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4.6 Single tree selection cutt

Concept:
Cut the individual trees of mature and/or unhealthy.

- -

Leaves most of the trees and a variety of age classes to grow
and regenerate an uneven aged forest. Single tree selection
results in a stand that is composed almost entirely of species
with moderate to high shade tolerance. Single-tree selection
is commonly used where visual quality is a strong concern
or recreational values are high(Klinka et al 1990; Navratil
1995).

Tree species consideration: shade tolerant tree species such
as Erythrophloe umfordii, Dalbergia odorifera, and
Castanopsis hystrix.

Function regionalization this model is suitable for I and

I function zones (gradient between 25° ~35° ), and could
also use in the place where fragile ecological environment
and serious soil and water loss for the aim of ecological
restoration. It can transform the forest to near-natural forest.

Target tree for selection cutting

0
Tmt-lih" L‘L

7 A7




4.7 Enclosure protection
(1) Concept:

Leave the forest with no felling activity; only make some tending operation on target
trees (select and mark target tree, cut rattan etc.)

(2) Operating requirement:
This model main use in the places where the terrain is steep (gradient>45° ) and

complexity. In these regions, forest is difficult to recovery after it is destroyed which
causing a series of ecological problems such as soil erosion, vegetation deterioration.

(3) Additional remarks:

Tree species consideration: usually shade tolerant tree species

Function regionalization: this model is suitable for I (gradient >45° ), and could also
use in the place where fragile ecological environment and serious soil and water loss
for the aim of ecological restoration.
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An Example for Silvicultural models application

1) Subcompartment analysis | BB
Afforestation time: 1993. ffiff“
Forest type: Pinus massoniana immature timber

Average DBH:19.7cm
Average tree height:14.2 m
Accumulation: 83.3m3
Density: 600N/hm?2,
Elevation: 401 meter,
Gradient: 30° ,

Soil thickness: 150 cm,

Mother rock and soil : magmatic rock, latosolic red
soil.

2) function regionalization
Type lll: Commercial forest zone with restricted

feIIing, low intensity felllng for timber production, 4) SpeCIeS Conflguratlon and FDT

clear-cutting is forbidden. ] ]
3) Target analysis FDT 5 PiMa- CaFi-CaHy

“timber production—landscape—ecological o
consideration” 5) Silvicultural model

Group selection cutting

B

B R sE-TEL
[ —mteme s FFaak
B Eess ak, s0-TaR
B -mere sk AFToH
o B et d, Tk
B ipet s dd, 0T
B et sk, AFTRME
I peeds dde, LTIk
[0 st e, 350-T50%
I EUY: P AR ST
B i, ss0-TE0sk

fedeth, T30k
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FDT 5: PiMa- CaFi-CaHy

Content

. Forest scene

. Development goal

. Timber production

. Nature conversation

. Species mixing ratio

. Mixing type

Silvicultural model: Group
selection cutting

. Recent operation methods

~NOoO A WN -

oo
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5. Conclusion

1. Under the new concept of plantation, a series of forest types from Simple Structured
fast-growing plantation to complex structured forest are involved in MFFM.

2. In asystematic consideration of MFFM and based on the control of operation intensity, 7
key silvicultural models are difined to meet need of rich form of plantation management.

Function
zoning

Species matching

Succession

Forest development type in Function zones

species Code process Altitude o o I :
VFrsalpus robusta EnRa 1 1 FDT 1 FuRo-BeAl FDT 2 FuRo-Da0d
Teektoma grorudis Telr 12 1 FDT 3 Te Gr
| Finusmass oviicin Dibly 2 1.2 FDT 4 Piba- MyLa FDT & PiMa- CaFi-CaHy FDT&PiMa- CaHy
Chrminghania lawediaa Cula 23 34 EDT7 Cula- Myla FDT 8 CuLa-CaFi-CaHy mgaﬁy“l‘“
It iaria lanersts MyLa 3 13 g :”0 1;2::1’31‘
Cestarmsis fisa CaFi 23 24 FDT &, FDT 8, FDT 10
ot alvemaes Eell 1.3 1.2 FDT 10
Srcpioeunn fovdi RF 12 12 FDT11 ExFo- BL FDT 12 ExFo- CaFi-CaHy]
gia odmifera Da0d 4.5 1-2 FDT 2
Castanepsts FystTn CaHy 5 1.3 FDT &, FDT 8
Forest Domina  Associat Silvicultural models
developm nt ed
ent type  specles  speciss 1 2 3 4 o] 6 7
FIT 1 EaFno BEeil * *
FDT FD:T 2 EaRo Da0d =
developing FRT3  Telr — :
FI)T 4 Pibda MELa * *
- FDT 5  Pibla  CaFi % %
Silvicultural FDT6  PiMa  Caly I T
* %
model T
S i
designing FDTO  Cula  Cay s s
FD'T 10 MyLa, CaFi, Beil £k ok
BL & E
FI»T 11 ErFio .
species
. & &
FOT 12 BF. oLk

Hr
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1. Terrestrisches Laserscanning und Biomassebestimmung: Erarbeitung neuer

Methoden zur Beschreibung und Quantifizierung von dreidimensionalen 1"*{*"‘?‘ A e -
waldstrukturen, Entwicklung und Evaluation von innovativen Techniken fur eine YIEIL TR0 = MBI DR, A0

- . . B B AT, BRI 5 LR A P
exakte und genaue Biomassebestimmung als Grundlage fur die Quantifizierung der

RIERLHE, BIA% S LR
Biomasseproduktion und der Kehlenstoffbindung. MR R A 1SR F M |

. ; <t FAE FIRACH RS, FTRAFRIN BRY 6O B2 ROHER
2. Ernte und Holzve_rarbmtung: Ermittlung von geeigneten Methoden t:!e_r . RERR AR, BREE Ty T4 A LR AT
Holzernte, sowie Einflhrung und snpassung von modernen teilmechanisierten R BRI RS B R 0 T
Holzerntetechnologien als Alternative zu den bisher angewandten motormanuellen FRTTER, TR A AR BRI T 0 R A 2 B B
Werfahren, Entwicklung von Mutzungskonzepten fir Rundholz kleinerer Dimensionen BRI P ST ) SRS ARAS R s IR L4 ) T
und Bambus zur Herstellung sekundarer Energietrager, namentlich Pellets, fur eine AR T TSR BT M 2 0% e
kosteneffiziente und klimaneutralere Yersorgung mit Bioenergie, e RIHE
2 FHERER
3. Standortsevaluation und rstoffkreisldufe: Ausarbeitung von Methoden zur AERUBIPETSAREC Gt 350-750 K BT 25-45 ) HEATFRILUA K
modellunterstitzten Abschatzung von Bodenkohlenstoff- (Humus) und WAL, HBURMA LS M L AL EEA, 0 HERRIEE, SRR TR, L
Mahrstoffyarraten, Entwicklung eines waldtypen- und BRELAMNIIARSRER SRR HER B3

2.1 Ak

Si IVi Cu Itu ral model desig n i ng s ';:;;;M: LHURTR 45om,  BEEN-f>600m, 4 §H-fi>40cm.

ALSEARG RIR BRI TAMI 2 S bt & L0, (RPRAERILHE . SR, KEHANEFLE
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bewirtschaftungsspezifischen Kohlenstoff- und Nahrstoffkreislaufrmodells zur
Einschatzung der Machhaltigkeit von Biomasse- und Holznutzung.

4. Analyse der Qualitdt der Holzbiomasse: Analyse von neuen Methoden fur die
Bestimmung der Holzdichte als Schlusselparameter fur die Holzverwendung. Durch \ 3 BAILH
weiterflhrende Analysen kdnnen Rickschlisse auf Brennverhalten, . LA
Biomasseproduktion und Kohlenstoffbindung sowie 2u Auswirkungen auf den Clear Cuttlng ek
Nahrstoffkreislauf gezogen werden, Al HAS AR

SCE R 20981

E. Soziale und okonomische Aspekte der Biomasseproduktion: 4nalyse der - HEA MM S AT AR, AR T AR A,
wichtigsten Faktoren einer nachhaltigen Holzbhiomasseproduktion unter besonderer L H b

Bericksichtigung steuerlicher Farderungen, staatlicher Subwventionen und Anreize, Mosaic Clear Cutting L KR KR, S A0%—50%

sowie der Rolle des Kohlenstoffmarktes und der Einbeziehung einer 272 20%~30%;

Risikobewertung. PR 10%~20%.
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Strip intermediate cutting

Shelter cutting

1. Integriertes Kohlenstoffinventur- und Monitoring-System: Entwicklung und
Optimierung von integrierten Inventuransatzen zur Erfassung oberirdischer

Biomasse und Kohlenstoffhindung: innovative Techniken zur effizienten Integration

F kund dat dt trischen 1 t ; Verbi H 1
el e oen Pegsrela e, Group selection cutting

FDT Euca-DaOd 3: Ffd - [ SR B s A e a0 1 e e 2

2. Walddynamik im Rahmen der Klimaverdanderung: FEAKHEA . 35T
Analyse der anpassungsfahigkeit von Plantagenwaldern an Klimawandel; B -

AL i,

Ewvaluierung der Effekte eines Umbaus von Plantagen in naturnahe, i

245 34 B

kohlenstaffreiche Wwalder; Modell d Bewert Entwickl ien. S I | H H W =4
ohnlenstoffreiche glder, odellierung un ewertung von eEntwickiungsszenarien Ing e tree Se eCtIOn Cuttlng K B

3. Entwicklung eines ..Garbon Forestry" Geschaftsmodells: Entwicklung
wissenschaftlich gesicherter Methoden als Grundlage zur Anrechnung von
KohlenstoffsenkenEffekten unter Berticksichtigung der IPCC Standards,

2. chinesisch-Deutscher wissenschafts-Dialog: Enclosure proteCtion

Yerbesserung und Fokussierung der hestehenden wissenschaftlichen
Zusammenarbeit zur Erarbeitung von methodischen Grundlagen in den jeweiligen

¢
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arbeitsbereichen; Sicherstellung der Sichtbarkeit und suBenwirkung des L 3 fFe WAES2HR. g os-o, fep e E R SIS A, TR
Modellprojektes; Festigung und Erweiterung won wissenschaftlichen Metzwerken ELIES SER Sl SRR Wb B B
sowie Intensivierung der Zusammenarbeit zwischen Industrie und Wissenschaft, 7 LS 4 AR 4

AR RS RS 02 T
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1. Terrestrisches | aserscanning und Biomassehestimmung: Erarbeitung neuer




Thank you for your attention!
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