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ph.D. student at the University of Latvia

AFaculty of Geography and Earth
Sciences

AEnvironmental science (Doctoral
programme)

AMaster's degree:

Aln Biology from University of Latvia
(2013)
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University of Latvia (2020)
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Portrait characteristics and the activity of cyber paedophilesinthe P2P
system DC ++ at national and regional level =

Preprint [ Published version available ] August 2020 —

Andris ZlemEI is @ Andris Ziemelis - © Sabine Krilova
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Experience

ASecondary School Teacher
ASep 20117 Aug 2014

ASenior Desk Officer at State
Forest Service (Republic of
Latvia)
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Compensation for Restrictions on Economic
Activities In the forest lands (Natura 2000 and
microreserves)
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1.y nrl.py - sofis nrl.py

4

.py © & pychambd.exevmoptions

AND FOREST_LAND_TYPE NOT IN ( 'FLT_SUNU_PURVS',

B~ | AddConleguraﬁon... | | . -

'FLT_ZALU_PURVS' 'FLT_PAREJAS

if Expression == '#' or not Expression:
5 Expression = "STATUS = 'CSS_ACTUAL_MFO' AND IP_STATUS = 'Privatie’
# solis nrl.py 57
# Created on: 2021-04-27 14:47:24.00000 58 # Local variables:
# (generated by ArcGIS/ModelBuilder) MVR_atbalstam = MVR_nogabali_inv_date
# Usage: solis nrl <DAP_dati> <VMD_dati> <Protected_Sites_ar_kodu»> <Sit 4l protected_sites_LADam = Protected_Sites_ar_kodu
# Description: 1 sites_zones_LADam = Sites_zones_ar_kodu
e 6 mikroliequmi_LADam = ML_ar_kodu
MAPi_LADam = DAP_MAP_ar_kodu
i# Import arcpy module 4 prog_nogabali = GNP_ar_kodu
import arcpy biotopi_apkopoti = biotopi_ar_kodu
b6 rog_nogabali__2_ = lubans_ar_kodu
# Script arguments DAPdati_Merge = "K:\\VMD 2021\\Natura 2008\\Natura_riks_V4.8\\Natura_V1.8.gdb\\DAPdati_Merge"
DAP_dati = arcpy.GetParameterAsText(8) 68
if DAP_dati == '#' or not DAP_dati: hy # Process: Select Layer By Attribute (3)
DAP_dati = "K:\\VMD 2621\\Natura 2660\\Natura_riks_V4.8\\Natura_Vi. 7t arcpy.SelectlLayerByAttribute_management(MVR_nogabali_inv_date, "NEW_SELECTION", Expression)
VMD_dati = arcpy.GetParameterAsText(1) # Process: Select Layer By Attribute
if VMD_dati == '#' or not VMD_dati: 73 arcpy.SelectLayerByAttribute_management(Protected_Sites_ar_kodu, "NEW_SELECTION", "LAD_NATURA NOT IN ( ' ',  'nav natura', 'zonas') ")
VMD_dati = "K:\\VMD 2621\\Natura 2660\\Natura_riks_V4.8\\Natura_Vi. 7
75 # Process: Select Layer By Attribute (2)
Protected_Sites_ar_kodu = arcpy.GetParameterAsText(2) arcpy.SelectLayerByAttribute_management(Sites_zones_ar_kodu, "NEW_SELECTION", "LAD_NATURA NOT IN ( ' '  ‘'nav natura',6 'zonas',K 'LADB' , 'navNatura' )
if Protected_Sites_ar_kodu == '#' or not Protected_Sites_anr_kodu: 77
Protected_Sites_ar_kodu = "Protected_Sites_ar_kodu" # provide a def # Process: Select Layer By Attribute (&)
7 ancpy.SelectLayerByAttribute_management(ML_ar_kodu, “NEW_SELECTION", "LAD_NATURA NOT IN ( ' ', 'mav natura‘, 'zonas') ")
Sites_zones_ar_Kodu = arcpy.GetParameterAsText(3) B
if Sites_zones_ar_kodu == '#' or not Sites_zones_ar_kodu: 1 # Process: Select Layer By Attribute (5)
Sites_zones_ar_kodu = "Sites_zones_ar_kodu" # provide a default val arcpy.SelectLayerByAttribute_management (DAP_MAP_ar_kodu, "NEW_SELECTION", "LAD_NATURA NOT IN ( ' ' ‘'nav natura', 'zonas') ")
ML_ar_kodu = arcpy.GetParameterAsText(4) 4 # Process: Select Layer By Attribute (8)
if ML_ar_kodu == '#' or not ML_ar_kodu: arcpy.SelectlLayerByAttribute_management(6NP_ar_kodu, "NEW_SELECTION", "LAD_NATURA NOT IN ( ' ', 'nav natura', 'zonas') ")
ML_ar_kodu = “"ML_ar_kodu" # provide a default value if unspecified f
7 # Process: Select Layer By Attribute (7)
DAP_MAP_ar_kodu = arcpy.GetParameterAsText(s) arcpy.SelectLayerByAttribute_management(biotopi_ar_kodu, "NEW_SELECTION", "LAD_NATURA NOT IN ( ' ',  'nav natura', ‘'zonas') ")
if DAP_MAP_ar_kodu == '#' or not DAP_MAP_ar_kodu:
DAP_MAP_ar_kodu = "DAP_MAP_ar_kodu" # provide a default value if un 9¢ # Process: Select Layer By Attribute (8)
arcpy.SelectlLayerByAttribute_management(lubans_an_kodu, "NEW_SELECTION", "LAD_NATURA NOT IN ( ' ' 'nav natura',6 'zonas') ")
biotopi_ar_kodu = arcpy.GetParameterAsText(6)
if biotopi_ar_kodu == '#' or not biotopi_ar_kodu: 3 # Process: Merge
biotopi_ar_kodu = "biotopi_ar_kodu" # provide a default value if un arcpy.Merge_management("Protected_Sites_ar_kodu;Sites_zones_ar_kodu;ML_ar_kodu;DAP_MAP_ar_kodu;GNP_ar_Kodu;biotopi_ar_kodu;lubans_ar_kodu",6 DAPdati_Me
if Protected_Sites_ar_kodu =="...
o) . (10 minutes ago)

68:1 CRLF UTF-2 4sp:
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Karte  Wela Fonds
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State Forest Service (Republic of Latvia)
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Vacancies In State Forest

A2 x Database programmer
(Oracle SQL)

A12 x GIS officers

AAt this moment we have contract
with Authentica

Haralds Saltons. Foto: Ginta Ziverte
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Home Services Journal About us Career Contact

Ruby Developer

Key responsibilities: System development and maintenance.

® 13/04/2021 More information

YOUR IT PARTNER
PL/SQL Developer

& » o <5
D I g Ita I I sa t I o n Au to Key responsibilities: System development and maintenance.
@
& @ ® 05/03/2021 More information
Robotisation.

Java Developer

Key responsibilities: System development and maintenance.

® 05/03/2021 More information

v

Rty o e
39 &8 UNIVERSITATE




LATVIJAS VALSTS MEZX
KOKSNE « STAD! « ATPUTA

A FOREST MANAGEMENT OUR BUSINESS CERTIFICATION RESPONSIBILITY search here. Q

WHAT ARE WE DOING?

PLANNING
MISSION AND VISION

NATURE CONSERVATION STRATEGY

PLANTING e } . STRUCTURE

B : - } OURFORESTS

PRECOMERCIAL THINNING & R - 4
3 iad ) MANAGEMENT

HARVESTE )} FACTS AND FIGURES

ROUNDWOOD TRANSPORT 3 BN | fss } FINANCES

' ‘ } HISTORY

FORESTRY ROADS AND

DRAINAGE

REAL ESTATE ‘ / 2 YLJI )/é (’][ I ljéf\ I Qé {

The purpose of the activities of Joint Stock Company “Latvia’s State Forests” (LVM) is
administration of state-owned forest property and management of public forest, ensuring

preservation and increase of its value and generation of revenue for its owner — the State.

The highest executive body of LVM is the Board. As at 31 December 2014, the LVM Management

This website uses cookies. Continuing to use the website or clicking a button “I agree”, You accept the use of cookies .

https://www.lvm.lv/en/sabiedribai-en/forest-management
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The main objective of the organization is to
unite Latvia's GIS users and developers that
develop, provide software, produce and use
geospatial information. Most active policy

makers from the industry are members of
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{aTva L\ messaimmies
@) Latvijas Finieris Mezs ®ED

Latvian Open Technology Association
(LATA) unites organisations and individuals,
including information technology providers
and users who consider that they, their
organisations and the whole society will

economically benefit from broader use of

«
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i
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LIKTA

Latvijas Informacijas
un komunikacijas
tehnologijas asociacija

Latvian information and communications
technology association was founded in
1998, bringing together industry-leading
companies and organizations as well as
information and communication technolog

This website uses cookies. Continuing to use the website or clicking a button "I agree”, You accept the use of cookies .
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Institute for Environmental Solutions

TE FOR ENVIRONMENTAL SOLUTIONS
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ABOUT IES COPERNICUS PROJECTS EXHIBITION "FIELD RESEARCH" CONTACTS FLYING LABORATORY CESIS BREWERY

About IES

"You cannot discover new oceans unless you have the courage to lose sight of the shore”

/Andre Gide/

The core of IES is an international network of scientists, artists, engineers and
practitioners who care for environment. We create ad hoc muitidisciplinary teams to

NEWS design and develop customized innovative environmental solutions. We employ
modern technologies, reflective practice and muiti-stakeholder involvement.
PROCUREMENTS
We like goal-based problem solving and accept challenges. Our core values are openness,
PARTNERS passion and striving for constant learning and improvement. We engage in partnerships and
networks which generate synergies. We are driven by determination to improve quality of
GALLERY

life by solving complex environmental challenges in wider economic and social context.

UNIVERSITATE




METRUM&i

Where we work Services

Worldwide Survey, Planning, Consuiting
& GIS data and Geospatial systems company

About Metrum Social responsibility

Projects News & Publications

Lv. EN RU

Contacts Technology Site Map

Airport Obstacle Mapping

Forest inventory by forest type

Amount Calculations for Mineral
Mapping

Forest inventory by forest type

We have developed technology which allows quickly and easy determine amount of different
species in forest and calculate amounts of them. Or , in case of cut-outs , we determine

amounts which are released.

Technology based on LIDAR data combined with our software.

Related Projects

> Railway topographical survey in
Latvia

> Aerial laser scanning of the
territory, forests and road
network of Finland

> Aerial photographing works in
Romania

Related Services

> Wind maps

> Mapping of airport flight
obstacles

> Geospatial Solutions

Related Spheres

> Planning
> Topographical survey
> Property management service

Share this page

11 Twitter ﬂ Facebook

Klientu sadala

Ed mans.metrum.lv

UNIVERSITATE




Typical guestions Iin the forest sector for
decision making

AHow much of the Latvia surface AHow healthy is forest?
today Is covered: AWhich factors affect forest health?
A- by forest?
A- by conifer forest?
A- by clearcuts?
A- by pine?

AHow much timber is in the:
A Latvia's forest?
A Latvia territory?

https://cdn.pixabay. com/photo/2020/08/09/10/53/questlonnark
5475172_960_720.jpg
w"’»zr LATVIJAS
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Biodiversity and succession
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4 species

Community 1
A:25% B:25% C:25% D:25% CommunityNrl > Nr2

Sq we canmeasuret ??

4 species

Community 2
A:80% B:5% C:5% D:10%
Copyright €@ Pearson Educatlon, Inc., publishing as Benjamin Cummings.
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If Latviawill disappeafrom world
mayp? Biodiversitywill grow/fall /
or do not changé
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Table 1.1 Different types of cybernetics

Type Authors Period
Cybernetics N. Wiener The 1948-1950s
W. Ashby
S. Beer
Second-order cybernetics M. Mead The 1960-1970s
G. Bateson
H. Foerster
Autopoiesis H. Maturana The 1970s
F. Varela
Homeostatics Yu. Gorsky The 1980s
Conceptual cybemetics of third V. Kenny The 1990-2010s
and fourth orders R. Mancilla
S. Umpleby
Neo-cybemetics B. Sokolov The 2000s
R. Yusupov
Neo-cybernetics S. Krylov The 2000s
Third-order cybernetics V. Lepsky The 2000s
New cybernetics, post-cybernetics G. Tesler The 2000s
Control methodology D. Novikov The 2000s
Evergetics V. Vittikh The 2010s
Subject-oriented control in noosphere V. Kharitonov The 2010s
(Hi-Hume cybernetics) A. Alekseev

Novikov, D.ACyberneticsFromPast toFuture Springer 115pp

CYBERNETICS
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Fig. 1.2 The usage of the term “Cybernetics™ by scientific branches in paper titles indexed by ] . ' o .
Scopus Fig. 1.4 The usage of the term “Cybernetics” by years in publications indexed by Scopus
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Novikov, D.ACyberneticsFromPast toFuture Springer 115pp



General system theory

(Relations)

l

Asystem —» S = (Te R)

|

(Things)

Figure 2.1 A formula defining a system.

Skyttner L.GeneralSystemTl' heory Problem PerspectivePractice World Scientifi¢ 535pp.

Figure 2.3 A multilevel systems hierarchy.

SCIENCE

|  socioLogy |

| PpsycHoLoGY |

|  PHYSIOLOGY |

|  cyroLogy |

| BIOCHEMISTRY |

| ATOMIC PHYSICS |

{PARTICLE PHYSICS |

DEALING WITH

| COMMUNITIES

made of

| INDIVIDUALS

made of

| ORGANS

made of

| CELLS

made of

| BIOMOLECULES

made of

[ ATOMS

made of

ELEMENT
PARTICLES

Figure 2.2 A hierarchy of science.
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Extrinsic feedback

System dynamics

White box

Inputs Outputs A

externally
influenced .
Increasing
- | internet
Intrinsic feedback kﬂDWIEdgﬁ

Black box

Input

.....

Figure 2.7 Degrees of internal understanding.
Feedback

internally
influenced

Figure 2.15 Extrinsic and intrinsic feedback.
LATVIJAS

UNIVERSITATE

Skyttner L.GeneralSystemTl' heory Problem PerspectivePractice World Scientific 535pp.
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35 years after the wo
acclident
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succession

Initial stage Seral stage Seral stage Climax stage




ECOLOGICAL SUCCESSION

It is the observed changes in an ecological community over time.

How does an ecological community develop? Ecological succession
describes this process of development, identifying how the community
began as well as how and when it stabilizes.

Changes in an ecological community over time__

Time



Sq we canmakeclusteranalysis
for groupingsuccessiostage$
Problemis dataavailability.
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Howto makea goodmodelor/andsimulatior?
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Model

In general, a model Is an informative representation
of an object, person or system.

A model may help to explain a system and to study the effects of
different components, and to make predictions about behavior.

9\1 AS Lg 7
& By 7,
T einias,
O AT, %
> Brea «
R NI e _—
&9 &Y UNIVERSITATE
(37 X
2 &
/ag gv ®"




Pablo Picass®uste de femme au chapeébora), 1939. Tesseract

https://upload.wikimedia.org/wikipedia/commons/t
humb/d/d7/8-cell.qif/220px8-cell.gif

https://d7hftxdivxxvm.cloudfront.net/?resize_to=width&src=https%3A%2F%?2Fantyia
uploads.s3.amazonaws.com%2F5hHS2QIKHR72V30qRqZU2g%252Ffapichesse
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Simulation

A simulation iIs the imitation of the operation of a real
world process or system over time
Simulations require the use of models;

the model represents the key characteristics or
behaviors of the selected system or process, whereas the
simulation represents the evolution of the model over
time.

Often, computers are used to execute the simulation.
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The Virtual Forest:
Robotics And Simulation Technology As The Basis For New Approaches To The
Biological And The Technical Production In The Forest

J. Rossmann*, M. Schluse and Christian Schlette
Institute of Man-Machine-Interaction
RWTH Aachen University
Ahornstr. 55, 52074 Aachen
Tel. +49 (0)241/80-26101
E-Mail: {rossmann, schluse, schlette } @mmi.rwth-aachen.de
http://www.mmi.rwth-aachen.de/

Keywords: forest planning, mobilization of wood resources, aerial photography, robotics, virtual reality
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Forestlandscapanodels

Analyticalmodels

Mathematicalabstraction that can be extended to address
various working conditions, thanks to some assumptions
about the way a process is evolving. In some cases, an
exact solution can be derived and a result can be obtained
in various conditions. The beauty of the analytical model is
that it provides a generic way to get performance results

in various conditions through a mathematical formulation.
The accuracy of the model is to be considered through the
validity of the assumption to derive the mathematical
formulation. Some uncertainties can be handled through a
stochastic model to account for modelling and
measurement model.

Simulationmodels

also make assumption of a model and some
assumption about théehaviourof the process. It is
used when an analytical formulation cannot be
derived (for example when the size of the model is
too large,or when no exact solution can be derived).
Simulation models provide results for a specific use
case and should be run many times to
counterbalance the effect of numerical calculations.
For a different functioning use case, the simulation
should be run over again. A simulation model can be
accepted when results are validated in a number of
working conditions under various input assumptions.
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Forestlandscapanodels

Landscap&cology
Forestecology
Computerscience
Remotesensing
Ecologicasuccession
Forestdisturbances
Ecosystenecology
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Landscapasimulationmodels

¥ Simulate 3
spatial process

T Simulate recurrent F Gradient models
. | Gap models
Spatla' process Ecosystem process
Fire growth model  Forest planning
- . . BEHAVE
Fine temporal FRCC
| resolutions | voDT
T | Multiple spatial F ! Multiple spatial F
I—- processes -—l processes
FisiiG ¥ Site-level F T Site-level F T Site-level F
succession [— succession _I succession
E D I B none C A
BFOLDS FIRESCAPE JFORMOSAIC LADS ANTONOVSKI
EMBYR LAMOS | FIN-LANDIS LANDSUM DISPATCH
SEM-LAND | LANDIS RMLANDS FLAP-X
LANDIS II HARVEST
LANDSIM ONFIRE
MOSAIC SUFF
MAQUIS
QLAND
SIMPPLLE
specific, tactical strategic planning theoretical

Fig. 2. A classification of forest landscape models using key characteristics. The figure shows that forest landscape models have been developed using diverse
approaches. In general, fire temporal resolution models (groups D and E) are more suitable to tactical and specific objectives. coarse temporal resolution models
(groups B and C) that simulate site-level succession are more suitable for strategic planning, and coarse temporal resolution models (group A) that do not simulate
site-level succession are more suitable for theoretical studies.
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[Conversion Matrix
Land use

Markovchainmodel

types typel type2 type3 type4
typel 52571 6281z 8 3537
type2 4012% 23519¢ 471 1632t
type3 13 367 34023¢ 71
type4 834C 4834t 620 46017
typeb 20747 81357 2002  2096¢
total 12179¢ 42807¢ 343341 8691¢

[Conversion Probabil
typel 0.38672:
type2 0.12729¢
type3 0.00003¢
type4 0.05479:.
type5 0.02494¢

ity]
0.4620¢
0.74620:
0.00107-
0.31761«
0.0978:

0.00005¢ 0.02601¢
0.00149: 0.05179:
0.99531 0.00020¢
0.00407: 0.3023-
0.00240¢ 0.02520¢

types
17011
23077
115C
48891
70663(
79675¢

total
13593¢
31519¢
34184(
15221:
83170:

0.12513;
0.07321¢
0.00336¢
0.32120:
0.84961¢

[Predict amount]

yeal
202C
2027
2034
2041
204¢
205¢&
2062
206¢
207¢
208¢
209C
2097

typel
12179¢

12624
13285(
138491
14285¢
14615¢
14862+
150462
15182¢
152831
15356¢
15409¢

type2
42807¢

48162:
51450¢
53749
55436¢
56691¢
57628(
58325¢
58842-
59222¢
59500¢
59700¢

type3
343341
34465:
34587(
34702¢
34814¢
34923(
35028¢
35132¢
35234¢
35334¢
354341
35532z

type4
8691¢
11774
68972
69044
69651
7024¢
70717
7107¢
71332
71517
7164~
7173C
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Table 1

Some spatial landscape models selected to illustrate specific points in how

the landscape modelling approach taken has developed and changed over the last

1015 years

Author/model

Bnef description and system of interest

Source of
model description

Kessell
Fire Gradient
Model

Sklar et al.
CELSS

Creen

Baker
DISPATCH

Davis and
Burrows
REFIRES

Ratz
Fire in Canadian
Boreal Forest

Gardner et al.

EMBYR

Maldenoff et al.
LANDIS

Possibly the first ‘true’ spatial landscape model.

It considers vegetation and fire dynamics in a
spatially explicit manner in a range of systems
(eg, Califormian chaparral, Australian fuels)
using a gnd-based approach.

Early process-based spatial landscape model of
coastal marsh succession and habitat change
in a marsh/estuarine complex in south
Lowsiana (USA).

Early spatial landscape model! considenng effects
of disturbance (fire spread) and seed dispersal on
landscape pattern. The model is not site specific.

Grid-based model to explore the interactions
between climatic change, disturbance regime and
landscape pattern. DISPATCH has also been
used to explore the effects of fire suppression on
landscape pattern and change (Minnesota).

Spatial landscape model of vegetation dynamics
in a chaparral ecosystem in southern California.
The model 15 of interest because it employs a
detailed mecharustic approach to smulate
disturbance dynamics (the fire spread mode! of
Rothermel, 1972).

Spatial landscape model of fire dynamics in the
Canadian boreal forest using a CA-derived
approach; explores issues of self-organization in
landscape pattern in relation to fire dynamics.

Spatial landscape model of fire dynamics in
Yellowstone NP, developed to consider effects
of climate change on the fire regime, similar to
Ratz’s model except that fires are not assumed
stand-replacing. Vegetation change is modelled
using a simple (non-spatial) Markov process.

LANDIS 1s a good example of a contemporary
‘state of the art’ SELM. The model is designed to
explore multispecies dynamics over large
spatiotemporal areas. Processes of interest
{eg. dispersal, regeneration, fire and windthrow)
are modelled mechanistically. Onginally designed
for northern USA forest landscapes (Wisconsin)
and since appled to other systems (see text).

Kessell (1976); Kessell and
Cattelino (1978)

Sklar et al. (1985);
Costanza et al. (1990)

Green (1989)

Baker et al. (1991);
Baker (1999)

Davis and Burrows (1994)

Ratz (1995; 1996)

Gardner et al. (1996);
Hargrove et al. (2000)

Mladenoff and He (1999);

Miadenoffet al. (1996);
He and Mladenoff (1999);
Miladenoff (2004)

D

Enright N.J. 2006.#&tial modelling of vegetation change in dynamic landscapes:
A review of methods and applications, Progress in Physical Geography30(1):47-72
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Succession Extensions: You can install multiple succession extensions although only one operates during a simulation.

Name

Age-only Succession

Biomass Succession

Forest Carbon Success

Net Ecosvstem Carbor
Succession

PnET Succession

| T.ast Undated |
Universal Disturbance and Output Extensions: Compatible with ALL succession extensions

Base Harvest

Base Wind

BFOLDS Fire

Cohort Statistics Output

Dynamic Fuels & Fire Sys

Forest Road Simulator

Linear Wind
Local Habitat Suitability
Maximum Species Age On

Biomass Extensions: Compatible with Biomass, PnET, and NECN Succession

Last Updated

Name Last Updated
_Age Reclassification Outg

Base Biological Disturbai Name

Base Epidemiological Dis

Base Fire Biomass-by-Age OQutput

September 2018

Biomass Browse

September 2018

Biomass Fuels

September 2010

Biomass Harvest

October 2010

Biomass Ouiput

September 2018

Biomass Reclassification Output

September 2018

Land Use Change+

Februarv 2021

Landscape Habitat Qutput

January 2020

Biomass Community Output

December 2019

SCRAPPLE

February 2020

Other Extensions: Compatible with various

Name

Last Updated

PnET Output (Compatible with PnET Succession)

September 2018
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LANDIS-Il LANDSCAPE

DISPERSAL
TREE/ SHRUB
ESTABLISHMENT
INSECTS / DISEASE l ¥
HARVESTING . - GROWTH
FIRE 1
MORTALITY
WIND THROW
SPATIALLY DYNAMIC NON-SPATIAL COMMUNITY
PROCESSES PROCESSES

Figure 3.1. General overview of spatial and non-spatial

processes in LANDIS-II. Not all processes are
represented.
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Figure 3.2. Neighborhood
interactions from a focal
cell (F) can include:
adjacent neighbors (red;
e.g., fire spread), non-
adjacent neighbors (green;
e.g., seed dispersal).
Neighborhood size and
shape vary by process.

For each cell, randomly select a FIA plot that has the same forest type and
stand age. The assigned plot determines the initial communities text list and
the map code in the initial communities map.

-2 e—— Overlay with a stand age map

4 Begin with a forest type map

Figure 4.1 A hypothetical example of how a forest type and a stand age map can
be used to constrain the spatial imputation of FIA plots across the landscape.

Landscape

Sites

==

Ecoregions

=

Figure 3.5 LANDIS-Il assumes homogeneity at

multiple scales. Sites are single cells that are

homogeneous in regards to light levels,

cohorts, and other attributes. Ecoregions

contain one or more cells, typically defined by

climate and soils; they need not be contiguous.
Ecoregions are homogeneous in regards to

species establishment and ecosystem process
rates. Disturbance extensions can have their

own unique aggregations of sites.
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Disturbance
Extensions

—

A scenario has
none or many

Generates maps
and summary
tables

Succession
Extensions

=

A scenario has
only one

Always includes
aboveground
dynamics

Can include below

ground C/N
dynamics

OQutput
Extensions

=

A scenario has
none or many

Generates maps
and/or tables

Figure 3.6 In LANDIS-II, users select and download the extensions which best

match their question and desired level of complexity. Many processes have

more than one possible extension.
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Digitalisationof forest inventory data

Usingthe theory of probabillity
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Random forest atgorithm (machine learning)
AUse scikit-learn

AR programming
AQGIS with dzetsaka plugin
AArcGis Pro

Digitiseddata RFA
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Vectormachine Digitalisation - RFA

LATVIJAS
UNIVERSITATE




Deep learning I object detection
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Chen, C.; Gong, W.,; Chen Y.; Li, W. Object Detection in Remote Sensing Images Bas
SceneContextual Feature Pyramid Network. Remote Sens. 2019, 11, 339.

https://doi.org/10.3390/rs11030339
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Mikita, T.; Janata, FSurovy P. Forest Stand Inventory Base®
Combined Aerial and Terrestrial CleRange Photogrammetry.
Forests 2016, 7, 165. https://doi.org/10.3390/f7080165



LATVIJAS

UNIVERSITATE

Data and data types



Aerialmaps(0,25 cm)

THRIVEOD

A

LKS-92 =
x(N) 379297.50 B 57° 33" 22.152 rar
y(E) 498165.00 L 23° 58° 9.603

st Kl'lka N Salacg

Zvejniekcier

Piltens N eI
105.06.2019. % Figure

T R .
tijas jara TR - e R , )
~ = L MeIeZCiems
) T Kilidiga Parei :
Alsunins il v —.
g Pneaam‘é " k’
AR e S T
i O PP T D) N e
| 3 103.06.2019.) N ) sl aanmAT
o e N N = .
=3 4 R‘alnclen's f
AizOts # '\Vbuwérz Gilie 2o k\\
Grrrlone Y g <t
v Jeloava;
" = ] 26106370208
Liepz Pkl e
30.05.2019.

™

2606520204 N\ e Y Riebini,
Preili

%ﬁ

M,S‘,\flamai Platelia”
/) Alsedziai (

R I Darbenai -~
Sventoji /| :

Pandelyst.
Vabalninkas -~

Palanga Ki
Kloyvainiai -

. K
© Latvijas G:eotelxg 3






LIDAROINt clouds

c@WRXYENTTTHEPY

LS9
={N) A17190.50 0 50 40 55,762
wi) 207404.00 L 20% 30" 10588

- .
e A Abivels .
'\'f.h.‘gh- .[ Shatsgrys
& ! y
Tirsthit \T-d_:h'lﬂl Adpitest .

4 Bt .
/\Ku-zn. sean. [ ‘I"'h\&{.,‘_“
” 3 \

\ Gruxtus ’
| Dargenal vl L ! Teytha \ “ ahiiacinl P i néf'..- ) [ .
Heeniop A \ o SR SWVRYS
- e : # Pandels;
i — e -1.‘-‘5‘.3__#_ = _’drjm:mk-——:\ Kusal ’4 d Paking Loratknls Vikatvnka ooy
M - & : { ; __,.é(
b Kuﬂmu g 4 N - Uhal . j‘ | Whaovani \' F?;u. e
¢ ( i - oy
L c | ~ 3 ! | - s
£ Lanvpas uoecfm&'xnnlmm} cijas apenriled 207 \" hcs & 1 | ¢ i e

q-w o Zo SN

B & UNIVERSITATE

o
74 sx\’



lIzolinijas >5m

D




. loowea3SONSOM OOV o il Tt T RO s
== o 34 Rv . Do 3 %0 m - - P I N : :

"'_"'_'-""'"""-Iﬁﬁlﬁfo';b'séi‘ﬁ;fﬂé&'ﬁi'ﬁ;ﬁﬁ?iﬁh Sopc"'-ﬁ.&;’t?m] """""""""""""" T '— """ .
1 ) . ' '
28m $0m Tim IOO- 12 5- - 178m :

LATVIJAS
UNIVERSITATE S




Satellites
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FOREST MANAGEMENT IMPACT ON BLACK STORK
(CICONIA NIGRA L.) HABITAT LANDSCAPE CHANGES
IN THE FUTURE SCENARIO

Gatis Patmalnieks, Andris Ziemelis
University of Latvia, Faculty of Geography and Earth Sciences, Jelgavas street 1, Riga
gp18017@students.lu.lv, az08113@students.lu.lv

Abstract

Forest management impact on black stork (Ciconia nigra L.) habitat landscape changes in the future scenario
Key Words: habitat, suitable, forest stand, metapopulation, LANDIS
In this study, potential landscape changes, and impacts on black stork habitats, considering the legislative framework
and intensity of forestry activity, landscape scenarios for species habitats were modeled for the next 100 years. Using 32
micro-reserves and 40 randomly selected plots (6 x 6 km), LANDIS-II model identified a dynamic change in the forest
landscape in time. Given the conditions applied to the metapopulation of the species, landscape characteristics were
obtained using the Fragstats 4.2. model, thus describing the resulting changes in the forest landscape. The change in
landscape metrics through statistical analyses was determined to reduce forest stands suitable for habitats over time and
these stands will become more fragmented and isolated but over time significantly increases unsuitable stands. The
scenario means that over time the availability of potential black stork sites is declining significantly and is becoming
more isolated. In the current landscape inhabited by the black stork, there has been no statistically significant difference
from the random landscape in Latvia, and over time, in the case of a future scenario, changes to the landscape of
habitats do not differ from changes in the randomly chosen landscape. After 100 years, more suitable habitat sites are in
randomly selected landscapes, linked to differences in the aging structure of forest stands between two samples and the
planned management. Since trends in the results obtained and the current mechanism for protecting the micro-reserves
of the black stork do not provide sustainable protection for the species, it is advisable to remove the status of micro-
reserves. However, it would be possible to ensure the presence of the species preferred landscape sites by limiting the
average amount to be felled in the forest landscape to less than the current average of 10%.
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Methods
A6 x 6 km (r=3km)

A32 microreserves + 40 random
samples

ALANDIS i Il simulation

AScenario with typical forest
management practice
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