SFM ¥ VR

Sustainable Forest Management
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Using forest simulations
in sustainable forest management training
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Training needs

e Forest district staff

* Harvesting companies staff requirements
dTechnical staff
dWorkers

* Forest management planning requirements

e Training — raising awareness



Technical silviculture

e Multi-functional forestry introduced in 1954
— functional zoning system

e Mandatory forest management planning:
each forest plot has a function assigned —
protection or production

— 52% forests are assigned with regulating
ecosystem services: water, soil, climate,
recreation and for biodiversity protection

— 4% of forests are strictly protected

— Current efforts to integrate old-growth forests as
strictly protected areas




Silvicultural principles . . .

AR

® Close to nature, low intensity forest management
® Natural regeneration and natural types of forests

® High timber quality values based on long rotation age

* Long production cycles — rotation of 90-140 years (Picea,
Fagus, Abies, Quercus)

* Long regeneration periods (15-30 years)



Ecological sustainability of forestry

* Natural forests - preserving and restoring (natural)
forests

* Natural regeneration — the main form of forest
regeneration

» Afforestation/reforestation of degraded lands -
reverse land degradation and rehabilitate
unproductive land - the national technical requlations
stipulate that only species of trees or shrubs
ecologically adapted to the conditions in which they
are installed are used.



Protected areas system




Protected areas system — 45% of

forests
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]
Voluntary restriction — forest certification

* Biodiversity trees
* Marginal habitats

* Protected species




Ecological and management restrictions

Average annual growth

Harvesting potential
considering MTC 6 rates
for the entire area

according to FMPs

6.3 m¥hatyr!
556,000 m3-yr

3.8 m3hayr!

= 17.0 mil Euro yr!

347,000 m3yr?

= - 1.09 mil Euro yr'

-21,860 meyr!

No harvesting in strict
protected areas (MTC1)

= - 1.02 mil Euro yr!

- 20,480 m3yr!

Lower harvesting rates in
the conservation system
(MTC2)

= - 0.2 mil Euro yr'

Reduced harvesting rates
from forest certification

Natura 2000 Network

Forest Ecoystem Services

Habitats Directive Sites (SCI)
~ Birds Directive Sites (SPA)

Provisioning timber

HCFV (FSC

Forest FMP  Forest N2000 areas
area certification)
Enterprises  (N°)  (ha) SCI SPA SCI+SPA % from (ha) (% from
(N°)  (N°) (ha) forest area forest area)

B e 26 9,134 2 2 266 29 854 9.3
[ M2 13 10,935 2 1 2,728 25.0 2,316 21.2
P rves 2 6467 | 2 1 3,768 58.3 2,310 35.7
I e 4 2 5,608 1 1,283 229 409 7.3
I FvE 5 4 17,044 1 1 3,685 21.6 3,779 22.2
I Fves 6 6,757 1 1 358 53 655 9.7
I Fve7 7 7,280 3 1 3,156 43.4 551 7.6
Iires 6 7.355 | 2 288 3.9 5029 68.4
Elrvee 4 759 | 2 1 2,293 30.2 2,025 26.7
B rvew0 4 11,142 2 1 4,890 43.9 1,083 9.7 Scate 1800000

Total 74 89,315 | 15 7 22,714 254 19,011 21.2 = o 00"

Nichiforel, L., Duduman, G., Scriban, RE, Popa, B., Barnoaiea, I., Dragoi, M., 2021,

47.9%

‘ Habitat and biodiversity ‘ Regulating services

20.0%

0.3%

Cultural services

3.9%

Forest ecosystem services in Romania: Orchestrating regulatory and voluntary

Total

]

planning documents. Ecosystem Services, Volume 49

FMP
73.0%




Forest modelling simulations — incorporating
ecological restrictions and climate change

1. Control file
2. Species file

LandClim model

3. Stands initial
state file

4. Climate file
5. Harvesting file

"’
iy
7. DEM map
8. Aspecimap = |
9. Slope map /7
i

10. Soil AWC map
11. Land type map
12. Management map ’

13. Stand type map

Local model:
1-year lime steps
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Landscape model:
10-year ime steps

1. Aggregated
outputs

3. Landscape
maps

Cosofret, C. Duduman, G. Barnoaiea, |. Bouriaud, O.
Management or Climate and Which One Has the
Greatest Impact on Forest Soil’s Protective Value? A Case
Study in Romanian Mountains. Forests 2022, 13, 916.
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(a) CCSM3

Low intensity 500 m

High intensity 500 m

(b) HADCM3

Low intensity 500 m

High intensity 500 m
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O Abies alba B Acer pseudoplatanus B Sorbus aucuparia [0 Betula pendula O Populus nigra
O Larix decidua B Fagus sylvatica @ Populus tremula @ Carpinus betulus Alnus incana
B Picea abies B Quercus petraca B Salix caprea O Fraxinus excelsior O Salix alba
@ Pinus sylvestris B Quercus robur B Alnus glutinosa B Ulmus glabra




Current teaching methods

e Simulators — mostly the
computer simulations of tree
or forest development under
certain specific conditions
(selecting the trees for
cutting, evaluation of forest
development after a certain
period)




Simulations - SVS Stand Visualization System

Stand Visualization System
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Simulations - SVS Stand Visualization System




Practicing the use of specific devices




Powered by Forest Design, VIRTSILV is an innovative A.l. system based on terrestrial mobile lidar

scanners and devices, meant to ensure true sustainable forest management.
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