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1. Romanian NF]

* Countinuous Forest Inventory
* 5 Years Cycle
e Systematic Sampling Grid

* In the mountains and hills regions, the NFI grid has cells of
4 km x 4 km, whereas in the plains region the cells are 2 km x 2 km

 The NFI measures permanent sample clusters (PSC) of 4 sample plots (SP)

e Romanian NFI has 31,201 PSC and 124,804 SP
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- sample trees of
56mm<DBH=<285mm
- lying deadwood

- understory

- ground vegetation

- forest growth (core sample),
- forest edge,

- forest site,

- forest type

- forest soil A :
o - sample trees of DBH>285mm




2. Extraction of the tree sample cores

* More than 50,000 incremental cores
were collected by the Romanian NFI (1)

* Pressler increment borer
- internal diameter 5 mm
- length 40 cm

* The cores were bore at 1.3 m from
the ground, parallel with the contour line




2. Extraction of the tree sample cores

* The number of trees appropriated to each SP from which cores were
taken depends on the number of species, such that for one species 3-
4 cores were extracted, otherwise 2-3 cores / species were collected

* For each tree identified as a core provider, only one incremental core
was collected

 When two obvious cohorts exist in the same PSC, for each cohort two
increment cores were extracted



2. Extraction of the tree sample cores

* The trees from which cores will be extracted were selected randomly,
conditioned to the following constraints:

- The trees are located within a 25 m radius from the center of the SP,
- The trees belong to the dominant and co-dominant canopy class,

- The diameter at breast height (dbh) should be equal or larger than the
average dbh of the SP and larger than 12 cm,

- The trees do not exhibit exterior damages, exposure to diseases, or
significant ellipticity.



2. Extraction of the tree sample cores

Rigid plastic case Field File
 After extraction, the PR A
increment cores were stored
in a rigid plastic case to avoid
damage during
transportation

* A Field File attached to each
plastic case were recorded
the PSC, SP, species, and two

dbh, one measured on the
direction of the core and one
perpendicular to the core
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2. Extraction of the tree sample cores

 Rigid plastic cases with stored cores
* Filled in Field Files
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3. Processing of the tree sample cores

e The main information extracted from the incremental cores is the
width of each ring and their succession.

* To obtain this information, the incremental cores were processed
using a four steps procedure, similar to Lebourgeois and Merian
(2012).

* The steps supplying the width of each ring and their relative location
within a core are mounting, sanding, measurement, and cross-
dating.



3.1. Mounting of the sample cores

e on a solid support, on which physical enhancements
are executed

e wooden board with the dimensions of 620 mm x 90
mm X 18 mm

* on each side of a board, 8 circular channels were
carved (i.e., 16 channels/board)
- channel width 5mm
- channel depth 3mm




3.1. Mounting of the sample cores

Each channel was painted with a slow-drying wooden glue
from the vinyl acetate family

To ensure that the increment cores are not moving once
mounted, staples are used

The increment cores were mounted on one board if less than
16 cores/ PSC were collected, or on two board otherwise

If the incremental core was received broken, the parts were
mounted on the board in the order mirroring the natural
succession

After mounting, the glue was left to dry for at least two days © e




3.2 Sanding of the sample cores

 Enhance the differences among the rings

Preparing for sanding — remove the used staples




3.2 Sanding of the sample cores

* using a sanding machine
* three phases: coarse sanding, with a sandpaper grit of 80, fine sanding, with a sandpaper

grit of 240, and extra-fine sanding with a sandpaper grit of 400
* coarse sanding stops when the support wooden board is reached by the sanding paper
* fine sanding prepare the core for extra-fine sanding, which reveals the cellular anatomic

level details.




3.2 Sanding of the sample cores

After the final sanding, the wooden board is
cleaned by blowing air from an air-compressor
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3.3. Measurement of the ring width

e A graphical procedure (Lebourgeois and Merian, 2012), based on high
resolution scanning of incremental cores

1 Data Echipa Nr.Unic Sondaj  SP Nr. Carota Specia

dl d2 H dmaduva spdeter Placa Localitate Nr. Rupturi Defecte Seria de slefuire Observatii

. 11075 19.10.2023 17 FOCSAN 1032153 4 2 Frasin comun 185 191 158 31 POIANA CRISTEI 2
P C h e C k t h 11076 19.10.2023 17 FOCSANI 1030153 2 3k 266 256 165 31 POIANA CRISTEI 1
I n e Sa n e Sa I I I e CO res 11077 19.10.2023 17 FOCSANI 1030153 2 4fag 276 278 174 31 POIANA CRISTEI 2
g 11076 19.10.2023 17 FOCSANI 1032153 1 5 Fag 196 191 208 31 POIANA CRISTEI 0
11079 19.10.2023 17 FOCSANI 1032153 1 6 Fag 191 196 168 31 POIANA CRISTEI 2
. 11080 23.10.2023 17 FOCSANI 1048247 3 1 Salcie plesrtoare 186 176 107 5 GALATI 1
11081 23.10.2023 17 FOCSANI 1048247 3 2Sakieplesnitoare 186 195 111 5 GALATI 0
O r p O S S I e e e C S 11082 23.10.2023 17 FOCSANI 1048247 3 3Salcieplesritoare 152161 98 5 GALATI 0
11083 23.10.2023 17 FOCSANI 1048247 4 4Sakieplesnitoare 207 221 145 5 GALATI 1
11084 23.10.2023 17 FOCSAN 14048247 4 § Sakieplesnitoare 195 211 143 5 GALATI 2
11085 23.10.2023 17 FOCSANI 14048247 4 6 Sakieplesnitoarz 171180 138 5 GALATI 2
- k n Ot S 11086,27.10.2023 17 FOCSAN 14036147 4 1 Gorin 21121 1 GURA CALITEI 0
11087 27.10.2023 17 FOCSAN 14036147 4 26Gorn 187 192 111 1 GURA CALITEI 1
11088 27.10.2023 17 FOCSAN 14036147 4 3 Gorn 361 257 127 1 GURA CALTEI 0
. . 11089 27.10.2023 17 FOCSAN 14036147 3 ATeicubumamare 251266314 1 GURA CALTEI 5
11030 27.10.2023 17 FOCSAN 14036147 3 STeicuhumamare 355 367 318 1 GURA CALTEI 3
- I I | ISSI n a rt Of t h e CO re etc 11081 27102023 17 FOCSAN 14036147 3 6Fag 256 246 317 1 GURA CALTEI :
° 11082 27.40.2023 17 FOCSAN 1036147 3 T 310 295 322 1 GURA CALITE] 1
11083 31.10.2023 17 FOCSAN 14036147 1 BTeicufunamare 45 227 141 1 GURA CALITE] 1
11034 31.10.2023 17 FOCSAN 14036147 1 9Teicufunamare 182 186 137 1 GURA CALITE] 2
11085 31.10.2023 17 FOCSAN WKM7 1 10 Palinde camp 161 147 145 1 GURA CALITE] 2
: —— s " 11036 31.10.2023 17 FOCSANI W07 1 11 Palinde camp 146 147 143 1 GURA CALITE] 5
i A 57 11087 31402023 17 FOCSANI WOHKT 2 126Gonn 2420 19 1 GURA CALITE] 0
' ¢ . v 11086 31.10.2023 17 FOCSANI WOKT 2 136Gonn 201 24 1 GURA CALITE] 1
/TN !"""'" l l[ U t [ E l* R%‘d A 11089 30402023 17 FOCSANI 12013219 2 1 Salcam 151 156 120 20 RADESTI 2
. 11100 30402025 17 FOCSAN 12013219 2 2akcam 181 170 135 20 RADESTI
i - ' 11101 30402025 17 FOCSAN 12013219 2 3 Salcam 160 167 128 20 RADESTI
) I " ‘ H 11102 01.11.2023 16 ROMAN 110189 3 1 Carpen 167 183 172 8 SACALENI 37 carsta u ra in plca
. 11102 01.11.2023 16 ROMAN 110189 3 2 Carpen 192 196 165 8 SACALENI
11104 01.11.2023 16 ROMAN I 3 Carpen 216 186 182 8 SACALENI
11105 01.11.2023 16 ROMAN R 4 Carpen 193 188 177 8 SACALENI 1im 37
11106 01.11.2023 16 ROMAN IR § Plop remurator 329 306 264 8 SACALENI 1im 37
11107 01.11.2023 16 ROMAN IR & Plop remurator 327 323 260 8 SACALENI 2im 37
11106 01.11.2023 16 ROMAN IR T 33 314 237 8 SACALENI 1b Elj
11109 01.11.2023 16 ROMAN IR 8 Fag 321 308 42 8 SACALENI 0im Elj
11110 02.11.2023 16 ROMAN 12093147 3 1 Salce aba (samants) 165 160 143 43 1CUSESTI Db 5
11111 02.11.2023 16 ROMAN 12093147 3 2 Sakie alba (samanta) 165 158 145 43 1CUSESTI Db 5
11112 02.11.2023 16 ROMAN 12093147 3 3 Salce aba (samants) 170 156 157 43 1CUSESTI Db £
11133 02.11.2023 16 ROMAN 12093147 3 4 Sakie lba (samanta) 169 165 141 43 1CUSESTI 0im £
11114 06.11.2023 16 ROMAN s 1 1 Carpen 218 231 5 11 COMARNA Db 2
11135 06.11.2023 16 ROMAN s 1 2 Garpen 27 216130 11 COMARNA Db 2
11136 06.11.2023 16 ROMAN s 1 3 lugastns 300 296 148 11 COMARNA 2im 2
11117 06.11.2023 16 ROMAN s 1 4 lugastru 301 302 47 11 COMARNA 0im 2
11115 06.11.2023 16 ROMAN s 3 § Plop remurator 193 139 108 11 COMARNA 3b 2
11119 06.11.2023 16 ROMAN s 3 6 Plop remurator 161 168 118 11 COMARNA 1fm 2
3 11120 06.11.2023 16 ROMAN s 3 7 Plog tremurator 193 182 115 11 COMARNA 3fm 2
R . i AL 11121 07.11.2023 16 ROMAN 13313 3 1 Plog negru 377 357 212 1 TUTORA 0im 2
1 U N ! i , 11122 07.11.2023 16 ROMAN 13313 3 2 Plop negru 404 391 218 1 TUTORA 3fm 2
ceied 11123 07.11.2023 16 ROMAN 13313 3 3 Plog negru 293 295 26 1 TUTORA 0im 2
11124 07.11.2023 16 ROMAN 13313 3 4 Plop negru 338 30 214 1 TUTORA 4im !
11135 07.11.2023 16 ROMAN 134 1 1Plopals 268 260 154 17 MACARESTI 4im S




3.3. Measurement of the ring width

* Scanning of sample cores

- image type = 24-bit Color;
- time for scanning: 3 minutes;
- one image: 25 MB;

* Each wooden plate was scanned with the flatbed
professional scanner EPSON at 2400 dpi resolution




3.3. Measurement of the ring width

* Cropping scanned wooden board
- IRFAN VIEW Programme
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3.3. Measurement of the ring width

* Individual increment cores is selected and cropped from scanned wooden
board
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* Checking the Database after the sample core image cropping

1 Data Echipa
232/03.05.2023 14 BRASOV
233|09.05.2023 20 BISTRITA
234/09.05.2023 20 BISTRITA
235/09.05.2023 20 BISTRITA
236|09.05.2023 20 BISTRITA
237/15.05.2023 20 BISTRITA
238/15.05.2023 20 BISTRITA
239|15.05.2023 20 BISTRITA
240/15.05.2023 20 BISTRITA
241/15.05.2023 20 BISTRITA
242|15.05.2023 20 BISTRITA
243/16.05.2023 20 BISTRITA
244/16.05.2023 20 BISTRITA
245/16.05.2023 20 BISTRITA
246/16.05.2023 20 BISTRITA
247|16.05.2023 20 BISTRITA
248/16.05.2023 20 BISTRITA
249/16.05.2023 10 SIMERIA
250/16.05.2023 10 SIMERIA
251/16.05.2023 10 SIMERIA
252/16.05.2023 10 SIMERIA
253/16.05.2023 10 SIMERIA
254/16.05.2023 10 SIMERIA
255/17.05.2023 10 SIMERIA
256|17.05.2023 10 SIMERIA
257/17.05.2023 10 SIMERIA
258/19.05.2023 10 SIMERIA
259/19.05.2023 10 SIMERIA
260/19.05.2023 10 SIMERIA
261/19.05.2023 10 SIMERIA
262/19.05.2023 10 SIMERIA
263/19.05.2023 10 SIMERIA
264/25.05.2023 10 SIMERIA
265)25.05.2023 10 SIMERIA
266|25.05.2023 10 SIMERIA
267|25.05.2023 10 SIMERIA
268)25.05.2023 10 SIMERIA
269|25.05.2023 10 SIMERIA
270/25.05.2023 10 SIMERIA
271/25.05.2023 10 SIMERIA
272/25.05.2023 10 SIMERIA
273/25.05.2023 10 SIMERIA
274/25.05.2023 10 SIMERIA
275|25.05.2023 10 SIMERIA

Ready
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3.3. Measurement of the ring width

Nr. Unic Sondaj
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3.3. Measurement of the ring width

* The annual rings are identified and measured using CooRecorder
Programme

5 o arch 23 2022 - Cybis Coordinate Recorder 648 = a
File Settings Mere Cl-Measurements  Run  Help
zw @ [CEY DEI | W & L wEHEEA® Comment AutoPlace DPI-Calibrate DPIand data-type
Poirttiabel Image file: 1304810001 jpg Coord. file: 1304810001 pos  Reference: Molid peste 100.wid dated to 2020 ) mage pos
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3.3. Measurement of the ring width

By measurement of the ring widths results a .POS file for each

sample core

1311211601.pos X +

File Edit View

hDENDRO (Cybis Dendro program compatible format) Coordinate file written as D:\IFN 3\Anul 1 2020
\carote de masurat (3)\1311211681.pos 2823-12-14 13:53:56
#Imagefile 1311211601.7pg

#DPI 2460,0

#A11 coordinates in millimeters (mm)

SCALE 1

#C fara maduva

#C PithCoordinates=136.229,-2.995; DistanceloPith=9,4; YearsToPith=3;
#C CalcRadius=Yes; Radius=121,147; Written=2023-12-14 13:53:56;
#C CooRecorder=9.8.1 March 23 2822;

#C licensedTo=ROXANA Hutopila, icascampulung@gmail.com;
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Each .POS file is introduced in Cdendro Programme,

which runs some tests and

5 CDendre 9.8.1 March 23 2022 - Cybis dendro dating program 64Bit

Samples Collections Settings  Window  Help  WindowsList | 5

results the age of the tree

1 *Terget: Untitled1 (collection) (D:\FN 3Anul 1 2020\ carote de masurat (3)%) Dated to 2020

Edit Show Cross

- Create Mean value
skt Delete selected | Offset D dated e

Test towards ref

Testtowards | | aqd best members Time lines

e — members to 2020 e e — T to target collection diagram
De Trending for ing width curve members members Select best matching members
Clear report 2 No () NegBExp () Polymom (] With condensed report
Close report | '@ Heawy idiv by mean of frame} With block checking
) Div by individual mean Sum by stem ik ko edt i e header! Tell bad dating
Rightclick on column-header for sort option! Double-click on a member to open it in a separate window! Right-click to Edit!
An unchecked box means that the member does not part in calculations or in any other operation. X indicates a SameStem as sbove Id when members are sorted by first column
Check all Uncheck all Invert check | 83 members, all checked. More info
MemberlD x Offset Startyear EndYear Length Filename ZeroW. cc TT oOvL DTP RTP Comment Path
1311609002 0- 60 1960 2020 61 1311609002.pos 0.65 6.6 60 103 7 faramaduva DAIFN 3
1311610603 0- 54 1966 2020 55 1311610603 pos 0.61 5.6 54 0.0 0 maduva DAIFN 3
1312011203 0- 101 1919 2020 102 1312011203.pos 0.61 77 101 0.0 0 maduva DIFN 3
1312407004 0- 49 1971 2020 50 1312407004.pos 0.59 5.1 a9 9.4 3 faramaduva DAIFN 3
1312016004 o- 27 1993 2020 28 1312016004 pos 0.55 3.3 27 235 6 fara maduva DAIFN 3
1311211602 0- 59 1961 2020 &0 1311211602.pos 053 a7 59 0.0 0 maduva DIFN 3
1311617003 o0- 80 1940 2020 a1 1311617003.pos 0.52 5.3 80  10.0 4 faramaduva  DAIFM 3
1311211603 0- 57 1963 2020 58 1311211603 pos 0.51 4.4 57 20.5 5 fara maduva DAIFN 3
1312011205 o- 71 1949 2020 72 1312011205 pos 0.51 4.9 71 0.0 0 maduva DIFN 3
1311617002 o- 81 1939 2020 82 1311617002.pos 0.50 5.1 81 2.6 6 faramaduva DAIFN 3
1312011202 o- a7 1923 2020 a8 1312011202 pos 0.50 5.6 a7 6.8 4 fara maduva DAIFN 3
1312407002 0- 57 1963 2020 58 1312407002.pos 0.50 43 57 7.6 3 faramaduva DAIFN3
1311617005 0- 62 1958 2020 63 1311617005.pos 0.49 a4 62 0.0 0 maduva DAIFN 3
1312011209 0- 58 1962 2020 59 1312011209 pos 0.49 4.2 58 5.0 2 fara maduva DAIFN 3
1312011212 0- 94 1926 2020 95 1312011212.pos 0,49 54 94 a5 7 faramaduva DAIFN 3
1312016006 o- 31 1989 2020 32 1312016006.pos 0.49 3.0 31 8.8 3 faramaduva DAIFN 3
1311211608 0- 53 1967 2020 54 1311211608 pos 0.48 3.9 53 7.9 4 fara maduva DAIFN 3
1311211606 0- 62 1958 2020 63 1311211606.pos 0,47 a1 62 4.7 2 fara maduva = DA\IFMN 3
1311610604 0- 50 1970 2020 51 1311610604.pos 0.46 3.6 50 210 5 faramaduva DAIFN 3
1311612203 0- 62 1958 2020 63 1311612203 pos 0.46 4.0 62 0.0 0 maduva DAIFN 3
1312407001 o- 61 1959 2020 62 1312407001 .pos 0,46 4.0 51 0.0 0 maduva DAIFN 3
1312011207 0- 58 1962 2020 59 1312011207.00s 0.45 3.8 58 56 3 faramaduva  DAIFN 3

Jump to End. Treport
23.01.2024 15:1

Minimum overlap used when finding best match: 50

26 Cybis CDendro (March 23 2022), Algorithm: P2YrsL: Proportion of last two years growth LIMITED (2.0, T.NoLog.1.2.6)
Correlations between each of 83 checked members (=all members) of the collection Untitled1 fil
and the rest of the checked bers of that coll (excludi les of the same stem).

Member offset to ref

R R Off Cwer P2¥rs —-———— BaPFi —————— CE4F —————m
Member rears sec lap CorrC TTest CorrC ITest CorrC TTestc
1311211601 = o &0 0,34 2.8 o, 83 6.2 0,862 5.2
1311211802 &0 o 5o 0,52 4,8 o, 51 a,5 0,54 4,2
1311211603 58 o 57 0,59 5,4 o,s2z 10,4 0,80 10,0
1311211604 60 o EL) o,32 z,5 o, 28 z,2 0,37 3,0
1311211605 58 o 57 0,33 z.6 o, 64 6.2 0,63 6,0
1311211606 &3 o 62 0,48 e,z o, as 3.8 0,45 3.2
1311211607 sa o 53 0,19 1.4 o, ss B 0,28 2.1
1311211608 sa o 53 o, a8 =.9 o, ss a, 7 0,54 4,8
1311609001 52 o 51 0,45 =, 5 o, 58 a,7 0,58 a,7
1311602002 &1 o &0 o, 65 &, 6 o, &5 &, 5 0,67 5,2
1311602003 =z o 21 0,09 o,8 o, a2 2,4 0,33 3,3
1311610601 53 o 52 0,40 s,1 o, 65 5,9 0,61 5,4
54 o 53 0,31 E o, s9 5.2 0,56 4.8
55 o sS4 0,59 5,2 o, 57 e, 9 0,59 5,3
51 o =0 0,45 3.5 o, as z.8 0,47 3,7
&2 o 61 0,41 =, a o, s0 z,a 0,37 3,1
&3 o &2 0,32 2,7 o, 55 5,1 0,53 a,8
&3 o &2 0,49 4,3 o, &6 6,8 0,65 &, 7
73 o T2 o0,17 1,49 o, 28 z,4 0,26 2,3
&7 o 66 0,42 3.8 0,66 6.9 0,64 6,7
s8 o 55 0,46 3.7 0,7z 7.5 0,71 7.
40 o EE) 0,22 1.4 o, 29 1.8 0,30 1.2
EE) o ER 0,23 1.4 0,13 o.8 0,21 1.3

SesIE ————— MeanSF ———— GLE-— Skel— EFZ¥rsL ———==
Ceorrc TTest Corrc ITest GLK Chniz CoxrrcC ITest
0,37 =, 9 o, a9 a, 2 0,48 2.5 o, s0 2, a
0,58 5,0 o, 53 a,7 0,63 1,4 0,53 a,7
o,59 5,3 o, 70 Tel 0,70 4,3 o, 51 4,2
0,36 z,8 o, 33 2,6 0,63 6,7 0,354 2,7
0,36 z.9 o, a9 4,1 0,49 0,1 o, zs z,1
0,42 3.5 o, as 3.8 0,63 B o, a7 e, 1
—0,11 -o.8 0,18 1.3 0,42 4,1 o.18 1,1
0,41 =, 2 o, a9 4,0 0,55 1.1 o, as =, 9
0,63 5,5 o, 55 a,5 0,87 6,3 o, az =,3
o, 82 5,2 o, &5 &, 2 0,72 16,8 o, &5 5,6
0,13 1.3 0,22 z,3 0,43 o,1 o,11 E-]
0,36 z,7 o, 50 4,0 0,46 o,1 o, 32 2,5
0,39 3.0 0,36 3.6 0,51 o.8 o, zs z,1
0,64 6.0 o, 80 5.3 0,67 2,2 0,81 s.8
o, a8 EF o, a7 s 0,72 7.3 o,as s
0,27 2,0 o, s9 =, 2 0,64 z,7 o, a3 =,7
0,30 2,4 o, as =, 6 0,52 0,2 o,z23 1,9
0,59 5,5 o, 50 5,7 0,56 o, a, 26 4,0
0,25 z,1 0,24 z,0 0,51 o,8 0,17 1,5
0,42 3.6 0,53 5.0 0,59 0,3 .36 3,1
0,46 3.7 0,59 5,2 0,49 0,3 0,357 z, 9
0,39 2.8 o, s0 1.9 0,54 0,2 .25 1.8
0,28 1.7 0,21 1.3 0,61 2.8 o, z2a 1.5



3.4. Cross-dating sample cores

-a method of ensuring that each measured ring is allocated to the
correct year

- by matching the ring width pattern among trees

- references curves are developed iteratively by pooling series of rings
with high inter-correlation, for each species and region

- a reference curve is obtained from cores with clearly visible rings and
a coefficient of correlation larger than 0.75

- minimum of 10 cores are used for development of a reference curve

- the cores are cross-dated while measured

- missing or false ring is shown with a poor correlation, which
triggered their investigation with various statistical tests and
using pointer years

- allows determination of the age of a tree



3.4. Cross-dating sample cores

Introduce the age of the trees in the NFI Database
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4. The use of sample cores

Precise determination of the age of the sample trees

Estimation of the forest increment at the end of first NFl cycle in a
country

Studies on forest growth, regional variability of the tree species
growth

New growth and yield tables for tree species at regional scale



4. The use of sample cores

Romanian ecoregions according to spatial contiguity, geology, soils, and
geomorphology maps of the Romanian Academy



4. The use of sample cores

* Univariate analysis
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ecoregion for Norway spruce (a,b), European beech (c,d) and Sessile oak (e,f)



4. The use of sample cores
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4. The use of sample cores

* Multivariate analysis
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components 1 and 2 as axes. Because similar results were obtained for DBHi and BAi, we
have represented only the results for DBHi



4. The use of sample cores

* Hierarchical cluster analysis

Norway Spruce European Beech Sessile Oak
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|dentification of the number of groups of ecoregions using Ward's Minimum Variance and
Cubic Clustering Criterion for Norway spruce (a), European beech (b) and Sessile oak (c).
Because similar results were obtained for DBHi or BAi, we have represented only the results
for DBHi.



4. The use of sample cores

* (Canonical discrimination analysis

Norway Spruce European Beech Sessile Oak
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Grouping by ecoregions for Norway spruce, European beech, and Sessile oak with canonical
variables as axes. Because the same conclusion is reached for DBHi and BAi only the plots for
DBHi are presented



Thank you for your attention!
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