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Background QAT

1. Climate warming changes site
conditions

2. Increasing disturbances require
premature regeneration

- A successful establishment of new
trees under partly or fully removed
coverage is a major challenge for
forest management ... and forest
models.
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Challenges ﬂ(".

1. Process-based models are needed to
capture climate-change and
management (light) impacts on growth.

2. Young development stages represent a
highly dynamic allometry that is not yet
represented in such models.
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Challenges ﬂ("‘

European beech
— simulated (max. density)
------- simulated (RGCpot 2.3)
= = simulated (no competition)
O Hasenauer 1997 (RGCpot < 0.5)
O Schober 1979 (RGCpot 4.03)
Bolte et al. 2004 (RGCpot 2.73)
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Height/Diameter Ratio (HDR)
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- RGCpot = Ground coverage with
crown-stem diameter ratio as for
open-grown trees.
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I Model Approach ﬂ(".

Karlsruhe Imsliube o

o

Meteorology LandscapeDNDC

Deposition Management
Air chemistry

\ = Coupled ecosystem model

Phenology ; -
Stand / \‘ Assimilation,

: : Respiration, » growth,
microclimate

= Biogeochemical processes

= Modular process groups

Allocation, Mortality

Se”ef;’ence ,,,,,,,, = Sub-daily to daily time steps
st 1 4 = Variable canopy structure
A =R e » One-dimensional

Infiltration,
Evaporation,
Transpiration,
Percolation

T (focus on trace gas exchange)

Mineralisation,
— Decompostion,
(De-)nitrification = Multi-purpose

representation of tree cohorts

Groundwater table Haas et al. 2013 (Landscape Ecol.)
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Model Approach ﬂ(".
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Grote et al. 2011 (Forest Systems) Williams et al. 2017 (Nature E&E)
KIT — The Research University in the 6 | ruediger.grote@kit.edu I g HELMHOLTZ

Helmholtz Association

I GEMEINSCHAFT



Model Approach - NEW ﬂ(".
‘ iy ' Tree Allometry

Stem

Stand Properties

Tree ' : | A} .
diameter meter
number /" 4 -{3 >
D
Stana , R i ' Stem

density volume

N

SN

HDR: Height-
/Diameter Ratio

Foliage \ Brar
Yo W‘ vom. 4 CDR: CrownR.
D A | Stemwood /Diameter Ratio

biomass

BF: Branch Fraction

Tree Physiology Grote et al. 2020 (Forestry)

KIT — The Research University in the H i g HELMHOLTZ
Helmholtz Association 7 | ruediger.grote@kit.edu | | GEMEINSCHAFT



Evaluation: Long-term development without cover
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Evaluation: Development with and without cover ﬂ(IT

KIT — The Research University in the o] | ruediger grote@kit edu I

Helmholtz Association

Karlsnuhe Insiviute of Technology

—Stem height (sim.)
~—Crown base height

—Branchfraction of aboveground wood
——Ground coverage

14 - W Stem height (meas.) - 0.14 . =—HD ratio - 220
——reference diameter (sim.) °
12 @ Breast height diameter (meas.) 0.12 E .
% - 170
10 - - 01 o
T
= E S _
£ s 008 8 120 ¢
£ g < <
) o
= c
v 6 006 £/ § 50 E
<%
4 0.04 -
1 I
2 002 |8 N
3 N g 288883838
5 o9 o O 0O O O O O O O O
——Stem height (sim.) ——Branchfraction of aboveground wood
14 -~ Crown base height 0.14 ~——Ground coverage © 220
B Stem height (meas.) ——HD ratio
1 ——reference diameter (sim.) 012 o
| @ Breast height diameter (meas.) ) ?
] 170
10 0.1 8
- 2
— =1
E 8- 0.08“?’ e 120E
- @ ¥}
-& T~ -
S 6 006 §| § 20 E
cle
4 0.04 %
= 20
2 Y 0.02 2
0 a - ) ) ) | 0 T T T T T T T T T T T T T _30
o NS0 © 283 88 32 3 3 3
o A o o © o o o oo o o o
g ggggg [ I o Y S o R 2 B o o ™

Grote et al. 2020 (Forestry)

g HELMHOLTZ
| GEMEINSCHAFT



Scenarios: Development with and without cover

Hoglwald, 1910- 2007, spruce or beech
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Ground coverage ;..o with cover
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NOTE: Only regeneration! NOT Overstorey
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Conclusions ﬂ(".

1. The combination of a process-based
model with dynamic allometric equation :
yields realistic regeneration dynamics.

2. The approach enables long-term matter
balance simulations considering
regeneration.

3. Benefits of coverage are not fully
accounted for yet (e.g. a frost and heat
damages need to be considered).

Thank's for your time and interest!

KIT — The Research University in the H i g HELMHOLTZ
Helmholtz Association 12 | ruediger.grote@kit.edu | | GEMEINSCHAFT



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

