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Current research areas and running projects
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Long-term dynamics of tree species
change in Bialowieza Strict Reserve
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Long-term dynamics of tree species
change in Bialowieza Strict Reserve

Basic parameters of sample plots:

Plot Forest Length | Width Area Number
no comp. (m) (m) (ha) of stands
1 370/371 320 40 1.28 5
2 284/285 780 40 3.12 9
3 316/317 920 40 3.68 6
4 318/288/28 | 1380 40 5.52 13
9
5 319 200 60 1.20 3
Total 3600 14.80 36
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Dates of records:

change in Bialowieza Strict Reserve

No | Comp. Records FM
1 370/371 1936 | 1955 [ 1971 | 1983 | 1993 | 2003 | 2013
2 284/285 1936 | 1959 | 1972 | 1982 | 1992 | 2002 | 2012
3 316/317 1936 | 1956 | 1971 | 1983 | 1993 | 2003 | 2013
4 318/288/ | 1936 | 1956 | 1968 | 1981 | 1991 | 2001 | 2011
289
5 319 1936 | 1959 | 1969 | 1981 | 1991 | 2001 | 2011
Averaged year |1936 | 1957 | 1970 | 1982 | 1992 | 2002 | 2012
of records
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Long-term dynamics of tree species
change in Bialowieza Strict Reserve

Basic measurement program (every 10 years):

For each tree with a D.B.H. of at least 5cm:

Species,

Diameter in two directions (N-S and E-W),
Spatial location (x and y coordinates),

Crown condition (normal, weakened or dead),

Position in the canopy (five height classes).

4th Field-Map International User Conference, Karkonosze 18-21.09.2012
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Long-term dynamics of tree species
change in Bilalowieza Strict Reserve

Field-Map Project Manager and FM Tools

1| Field-Map Project Manager

Project Layers Tools Extensions

Options  Help

e} 53 1 > ?
Layer attributes | Layer options Layver scripts Laver description
T::“‘ T::"‘ X B Layer attributes of "Drzewostian (Drzewostan)™
—[] Plots {Powisrzchnia) Attribute name Attribute type Required Visible
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5 MNumber Mo Mon-visible z5
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| |we Mumber Mo Visible wh
] Mowe_Dane_2012 Button Ma Visible Mowe dane - 2012
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] DBEHZ_11 Mumber Ma Visible dZn
] CEH_11 Tree diamster fes Wisible d7
T 7 Lookup list alphanumeric 1D} fes Wisible 7
w7 Lookup list {alphanumeric 1D} Yes Visible w7
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Attribute definition | On-Change script On-Validate scrpt Attribute description || Attibute color
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Long-term dynamics of tree species
change in Bilalowieza Strict Reserve

Field-Map Project Manager and FM Tools
] Programming Extensions BEE
[l = g Zamknij

’E‘__SB Enable Status: Compiled

| >

begin

/Y Sprawdzenie grubosc
drzewostan.first
while not drzewostan.EOF do begin

if ((drzewostan['DBH_11']<»null) and (drzewostan['DBH_11']<>®)) or (drzewostan['z7']=4) or (drzewostan['z

drzewostan.next

else

begin

ShowMessage ('Uwaga, brak piersnicy dla drzewa '+INTTOSTR(drzewostan['ID']));

exit;

end;

end;
drzewostan.next

S/ Sprawdzenie zywotnosci
begin
drzewostan.first
while not drzewostan.EOF de begin
if (drzewostan['z7']<»>null) or (drzewostan['dé']=@)or (drzewostan['z&']]>2) then
drzewostan.next

else

la drzewa '+INTTO|

drzewostan.first
while not drzewostan.EOF do begin
if (drzewostan['w7']<>null) er (drzewostan['z7']=4) or (drzewostan['dé']=8)er (drzewostan['z&']>2) then
drzewostan.next
else
begin
ShouHFssaae ('Uwasa. brak ustalonei warstwv dla drzewa '+INTTOSTR(drzewostanl'ID'13}:

|£




-0

Basic data ] DBH-H ] Crown projection ] Crown profile ] Stem profile

DEH mm: 215
Gatunck [E8 ]

AR

.é J%ﬁg@% Eg?gs f@gﬁ‘g
3 55 159 5 =g
PN o

v D Powierzchnia

Iv ¥ 2, Slupki gmniczne

I ¥ ¥ [ Dzislki
_- dé W[~ J Granice dzialsk
L [52 o 290 26 W[~ J Teoretyczne granic
53 |Lp 257 Podaj ID v [ Referencepolnts
wh — 1
I r
CEE® 215 Fods ID ¥ °,DEM
HENC 213
HES" 174 din:
HENES 214 .
R 163 VoK | X cancel |
| [100 Gb 124 d7:|218
| |01 Ge 175 51 Zoone =l

102 |Lp 296
_1:3 Gh 185 |£. Pod okapem, ale wyzsze od m LI
[ {102 |z 173
i Jakaose: |D -
| |05 Gb 213 | !

106 |Gb 153 Unag: | |
| |107 Gb 201 AGE | |
| |18 Gb 176

109 |Gb 168
[ |10 e 179 @
| |11 Ge 157 ET
| |12 Gb —
HEERED 115 EE
| |12 Gb 100

115 Gb 122 —
— - b
| |18 Gb %5 &
| |17 Ge 115 2
HEERE? 35 "~

115 |Gb 73 &
[ : %
| |120 Gb 151
| |121 Gb 152 .

3 — Field-Map Data Collect 03
| e a data Collector G
| |122 Gb 86
| [12¢ Gb 73 :I:I:
| |125 Gb 70 ==
| |128 Gb 85 19 Q
| |127 Gb 125
| |128 Gb 105 Q
| |129 Gb QT?
| |130 b 150 [y ¥ -
TERE 27 In |T130

1 IR

14370 0 10 20 30 ag {132 (6P 1% | * :
2353 | 133 |Gb 31 | o
T BT R R 3 Distance B Candidates |k




” v v
QSpruce Plne?Oak Blrch? Lime = Hornbeam



Silvicultural systems

Main principles of forest management

Even-age management
system

Irregular uneven-age
management system

All-age management
system

Normal forest

The most suitable
silvicultural systems:

1) The clearcutting
system

2) The shelterwood
system

Size of homogeneous area

/ Femel forest

1) The irregular
shelterwood system

2) Thee improved irregular

shelterwood system

Plenter for'est\

1) The selection system




Silvicultural systems
Methodology: Data Collection

Information

}
At the stand level:

1) Spatial elements:

- distribution of logging limits,
location of skid trails network,
location of landing area
location and area of each cutting
distribution of sample plots

2) Biota elements:
- location and area of natural regeneration
- location of habitats of rare ptants™
- nest occurrence of birds of prey.

a

. 3

‘,

}

At the single tree level:

1) Spatial elements:
- spatial coordinates of each tree on
the sample plot

2) Main quantitative parameters
- d.b.h.
- height

3) Main qualitative parameters
- assessment of potential timber
assortments
- determining of origin of each tree
- silvicultural quality




Silvicultural systems

Field-Map Project Manager

eld-Map Proje anage

Project Layers Tools Ewtensions Options Help
LE &7 B IH% ?

I BEX Xeg ™t ¢ &
~[] Plots {Powierzchnia)
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8f Odnowienie (Jdnowianis)
ged Tree (Drzewostan)
g<fl Platy_Odnowien (Platy odnowien)
g Granica_Transportu {Granica transportu)
gt Szlaki_Frywkowe (Szlaki znvwkowe)
g Skladnice (Skiadnice)
g Kepy Starodrzewu (Kepy starodrzewdw)
g<lf] Luki (Luki)
#<f) Osobliwosci_Przyrodnicze (Osobliwosci preyrodnicze)
gl Mawrat_Ciec {| - nawndt cied)
gl Mawrat_Ciec2 (Il - nawrdt cied)
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gl Mawrot_Ciecd {[V - nawrdt cied)
gl Mawrot_Ciech (V' - nawndt cied)

Layer attributes | Layer options Layer scripts Layer description
Layer attributes of "Plots (Powierzchnia)™
Attribute name Attribute type Required Visible Label
|| Lesnictwo String fes Vigible Legnictwo
Qddzial_j_Pododdzial String Yes Visible (Qddz./Pododdz.
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H 4 > » o = a $ ¥ ¢
Attribute definition | On-Change script | On-Validate script || Attribute description || Attribute color
Lookup list- (LFaza_Rozwojowa_Drzewostanu) {local)
D Walue Active Order | (A
Lk Faza inicjalina Yes
2 |Fara optymalna Yes
] 3 |Faza teminalna REE
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Silvicultural systems

Field-

6708321 0 50 100 150
4296558 T ——

. rowonn | P

Map Data Collector

wydziglenia siedliskows
- BMsw
CJu

I Liisw

| —

[ Law

= granice oddziaty
1.2.3... ADR_LES

[ wvdzicknia

. ADR_LES

drogi
punkty graniczn
srodki kotowek

- 1o

E .éaéé.i;gend

6708411+ 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
450,053.0¢ ¢
Map Powierzchnia Drzewostan Platy odnowieri | Granica transportu | Szlaki znywkowe | Skladnice | Kepy starodrzewdw | Luki MNawrdt cie¢ | Osobliwosci przyrodnicze | Srodki koldwek | Siatka kwadratdw |

n_= 38 ANELAE x| R &

=

[l 4 Drzewostan
=

0
W1 I Siatka kwadratéu
¥ ¥ ELuki

=)

T

l%'

Z

| @ oo le

T~ & Eackgoundimap

e plolHl@ ol -

—o

13C

o’Qé"ée * &I



Silvicultural systems
Field-Map Data Collector
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Silvicultural systems
Field-Map Data Collector
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Silvicultural systems
Field-Map Data Collector

READY 1[11)

v [ Powierzchnia
W~ °, Reference points
W[~ . GPS ref. points

Ptaty odnowien

W | Siatka kwadratéw
[ 1+ B Luki

| ==l

| ol

nawrét cigé | V-nawrct cieé | Osoblwad ¢

e m— —
Mep Drewosizn | Plan

2 o 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 18 20 A 2 | e
67 " |@0-|"

Map Powierzchnia Odnowienie Drzewostan ] Luki Siatka kwadiatdw







SR g TR

N 1_. > J »
Mwm.w%nfi e
R %
Sl e

RS ) 88 ot

e iR R,
,.m:& o\ RN AN $
_r,/;f 3 A._,‘M ,.” .mﬁf», p-umaﬂ-f?.rln E, sl

NS ...“. o

28 R RN S
d.f?dafn

o o

22 aA
-

WG/ ih s CTEC, aw s















Silvicultural systems
Data entering

Field-Map Stem Analyst

Stump measurement

Remote measurement



Silvicultural systems

Data entering
Field-Map Stem Analyst

Data cheking




Silvicultural systems
Data entering

Field-Map Stem Analyst

Data ] Models Results |

Sample tree charts  Global models l View stems

|"arl_| “lel..‘y
i 3_; g0
. [ Y AL | ;I |
dy=2| .;15-};-. NEE —ijl1- 1-1 = |7 : -1§-H. (Fa= Eggl;-H-. "
l-e L2 0 1= 1= l-e :

Gatunek | Parameter Al Al

Jd i 28319836001 8263711 E-0N 3, 347543E-00 : / \
1,128833E+000

g 1.507670E-001 -5, 501656E-001

1.217643E+000 1.005026E+000

Stump measure Data cheking



Silvicultural systems

Transects
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Silvicultural systems

Field-Map Inventory Analyst

™ Inventory Analyst “Browsk_28C_2011" (C:\RS-IA-Wyniki\Browsk_28C\Browsk_28C_201 1)

Exit Project Help

. Connect Project ‘ Stratification ﬁlz Apgregation D; Classification

Classification tasks
HBEDLGTERE
B &

Flozklad pierénic 4em
Bozklad piersnic 8 cm

Bioley

} Re-classification 7{3 SGL update Scripts
Source aitribule

Layer: | Drzawostan (Tres)

~ |

Court: |345 Mean: [270.46377
Min: |7 5t.Dev.: 13517529
Max: |664 Median: (265
Classification task parameters
[ Add left INF interval (-INF. Minimum])
Add right INF interval {Maximum, +INF}
[ Use zem leftside interval <Min. Min)
(®) Lefiside closed intervals <A, B)
O Rightside closed intervals (&8>
Minimum: |70 Step: |20
Maximum: |535 Owverap: |1
o
’Tm 230 | 310 | 390 | 470 | 550 | 630 |Ga0E E
z

100

Statistics

New attribute

Name: |DE_cm

‘ Label: |D2 fem)

READY

I Show histogram | @ Perform task

Z
O Tetal bE
Reference value: |E
O Mean of plot sums

(O Mean of plot sums per hectare
O Weighted mezan

K “|

(®) Nomalized valus

Normal. attribute: | «Powierzchnia.Area, b

[ Poiwoguatibee

Weight attribute: | <nonex - |

Plot segments (concentric circles)

[ Include trees of regeneration segment

whole plot
8

111 Important 111

[ Expott

[ Ref. areas

@ Perform task




Silvicultural systems

Field-Map Inventory Analyst

Exit Project Help Exit Project Help
= T
. Connect Project ‘ Stratfication ﬁlz . Connect Project ‘ Stratification ﬁt Aggregation } Classffication } Re-classification 7{_: 5GL update EJ; Scripts Statistics
Evaluod atrbute
Layer:[ E‘ cf O C,: = O ES-E: - | Drzewostan (Tree) - O Total
Aﬂributa:B ) Zageszczenie Atribute: | Drzewostan(Tres).Liczba drzew({liczba » Reference value: |: |
Rozklad piernic 4cm Court: E ?:- ] :’:H”P“ r‘zenie :ITE:'\: j:a: na D;'f\'iemcin\achInnf.ubn‘.-c:: z Tod%nakﬁt%l_nki o . o - Units: (1 - Muttiplier: |‘I ] O Mean of plot sums
Rozklad piernic & cm Min: E & Tab. 2 T:'alge_?jzczznn.a rzew (N/ha) w jednostee kortrolng] z podzialem na gatunki fwarosci w nawiasach przedstawiajg przedzialy Tt o e ‘@ Tmnritricos e
Y Bioley ) iersnicowe Pole Przekroju "
: Ma: @ Tab. 3. Piersnicowe pole przekroju (m2/ha) na powierzchniach prébrych z podziatem na gatunki ErEEE N_ULLhy v O weightzd mean
_ Tab. 4. Piernicowe pole przekroju (m2/ha) w jednostes kontrolne) 2 podzislem na gatunki Man valuz: l:l upper fimit of corf. int.) | 1 > |
% [Migzszoéd (®) Nomalized valus
[ Add left | Tab. 5. Migiszosé grubizny drzew bez kory (m3:/ha) na powierzchniach prébnych z podzialem na gatunki Momal. attribute: | zPowierzchnia.Area, ha
Add right Tab. 6. Migzszosd grubi rzew bez kory {m3/ha) w jednostee kontrolngj z podzialem na gatunki
[ Use zero Tab. 7. Migzszoéé grubi rzew bez kory {m3/ha) w jednostee kontrolng z podzialem na gatunki i klasy jakosci techniczne] drzew Plot weight aitribut
(®) Lefiside ¢ Tab. 8. Miazszosé grubi rzew w kaorze ‘ha) na powierzchniach prébriych z podzialem na gatunki Weight attribute: ‘ p— - |
O Rightside Tab. 3. Migzszosé grubizny drzew w korze (m3/ha)w jednostce kontrolne] z podzialem na gatunki

Tab. 10. Migzszosc grubizny drzew w korze [m3/ha) w jednostce kortrolng) z podzialem na gatunki i klasy jakosci techniczng drzew Drzewostan(Tree) Gatunek(Species)

Minimurm: ) Rozkiad pierénic Powierzchnia(Plots).|D Plot segments (concent rcles)
Maximum: Tab. 11. Liczba drzew {N:/ha) w 4-cm klasach grubosci w jednostce kontrolnej [ include trees of regeneration segment
Tab. 12. Liczba drzew (N/ha) w 8<m klasach grubosci w jednostoe kortrolnej
70 Tab. 13. Liczba dreew (M/ha) w klasach grubosei Bioleya w jednostce kortrolngj

Tab. 14. Migzszosé grubizny drzew brutto {m3/ha) w klasach grubosci Biolleya w jednostce kontrolngj
By Jakosd

Tab. 15. Struktura jakogci techniczng drzew w jednostce kortrolng] z podzialem na gatunki
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Tab. 13. Liczba drzew (N/ha) w klasach grubosci Biolleya w jednostce kontrolngj

Tat DB (cm}) / Liczba drzew
Gatunek T0-174 17,5-324 225-524 52,5+ All

1/ha  (@=0035) 1ha  (m=0205) 1/ha (@=0.05) 1/ha {a.=0,05) tha  (@=005)
Db 10,0 00 -202y 280 (43 - 51.7) 98 (28 - 16.8) - - - 418 (178 - 778
Gb 1880 (133,8-24232) 72,0 (385-107.5) - - - - - - 2800 (1881-3308)
Brz - - - 220 23 - 41.7) 338§ (T2 -s500) - - - 558 (283 - 829)
%Jakns'é Kl 80 (0,3 - 157} 140 (28 - 251) 28 0o - 7.2) - - - 2458 88 - 427)
TLB Ta S - - - 140 (00-2312) 138 {42 -223) 24 (00 - 50} 200 (9.2 - 50,3)
- % Qdnowic Sw 14,0 (2,8 - 251} 240 9,1 - 58,9) 25z 11,0 - 28,4) 32z 0z - 82) T84 (40,0-112,8)
Tat Os - - - 4,0 00 - 87} a0 086 - 154) 40 (0,0 - 80} 16,0 (52 - 28,7
al - - - 120 (0.0 - 227) 18,4 (00 - 258) - - - 284 (0.0 — 58.8)
Js - - - oo (18 — 184) 0.8 00 - 34) - - - 108 (2,3 — 18.3)
All 2200 (157,5-2825) 2100 {1865-2835 1100 (&7.2-1327) 36 (3.8 — 15,4} 5436 (4421-857.1)

T

Liczba drzews, 1ha
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. 15 Struktura jakosci technicznej dzew w jednostce kontrolngj z podziatern na gatunki

Jakosc techniczna / Liczba drzew
C

Gatunsk A B D Al

1/ha (o=0,03) 1iha (@ =0.05) 1/ha (o= 0.05) 1iha (@ =0.03) 1/ha (a=0.05)

d T} 16 (0 -22 18 (8- 29 3 0-15) B (0 -15 28 (18 - 78)

T Gb 26 (0-53) 90 (S0-130) 118 (77-158) 26 (6 — 46) 260 (189-331)

B ko Brz 32 (3-8) 2 (E-33 2 (0 - 8§ 1mo- 2 B (28 -8
Ta_t Kl - - - ) o - 18} 15 (4 - 28) 2 o - 8 28 (7 - 43)
=) Odnowy S0 § (0-12 15 (5-325 9 (@-20) - - - 3 @-s
Sw B (0-12) 47 (23-72) 16 (4-27) 8 (@-18) 78 (40-113)

0s - - - - - - 4 @0-8 12 (3-21) 18 (5-27

ol 21 (0 - 48) & (0-15) - - - 1@ -2 28 {0-80)

s - - - 2 -5 7= 14) 2 m-8 1 z2-13

(85— 148) {127 - 228) — 85} (447 - B5T)
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Ql Ql | Tab. 20. Zagegszczenie odnowiern (N/ha) o wysokosci >50cm i piersnicy<=2cm wedtug gatunkéw i klas jakosci hodowlanej w jednostce kontrolnej
e—— GG Prirt... | B setup... | I Chat | ) Te | File |
Browsk 26C 2011 KHL SGEIT
Tat
Tah. 20. Zageszczenie odnowien (MN/ha) o wysckosci =50cm i piersnicy<=2cm wedtug gatunkdw i klas jakosci hodowlanej w jednostce kontralngj
Klasa jakesci hodowlanej / Odnowienia h>50cm | d<=2cm
Gatunek 1 2 3
1/ha_ {2.=0.05 1/ha
Brz - - - - _
Db 120 (0 - 298) - - - }
Gb 820 (0-1675) 160 o - 1580 (552 -2608)
Jrz - - - - - - 60 0 - 181}
Js - - - - 20 [{ ) 20 ¢ - €0)
Ki 2 (0 — 288) 6 — 148 20 0 - 200 (18 —
All 1060 (128-1592) 200 (931507 00 7 - 2060 (887-32
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Conclusions:

1. From our practice, the efficiency of data collection
by means of Field-Map technology fluctuates between
1.5 and 2 in comparison to the traditional methods.

2. We have saved plenty of time on data entering and
avoided a lot of possible mistakes during this operation
(error-free data). Additionally, use of Field-Map Inventory
Analyst has sped up significantly data processing.

3. Thanks to flexibility of Field-Map technology (open for
any old data, easy use of collected data for further
processing, scripting) it was possible to apply it to different
researches task at our department.

4th Field-Map International User Conference, Karkonosze 18-21.09.2012
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