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Summary

During third stage othe studyfollowing tasks were implemented in four activities.
Activity 1. Improvement of intermediate (thinning) models

Remeasured@sites of thinning experimenti totlal 304s ampl e pl ots (30
measured. In addition, the survey of the objects / or parts thereof in which LVM had planned to carry
out sanitary felling or other economic activity in 30fas been carried oufalculations and analysis
of stand inventory, tree growth course equation clarification, considering changes in sample plots
inventory values were carried oétnalysis of the intensity of thinningsgas been carried out. It has
been found thatanitary felling5 for 6 objects) had to be carried out in spruce objects after thinning,
especially in plots with higher thinning intensity. Sanitary felling of pine stand has been carried out
in 1 out of 16 objects. Net increment in the period of 5 years dffteningwas carried out.

Activity 2. Growth models of the forest elements based on NFI sample plot data

Data on 181 plots with ZZ189sample trees were-raeasured in 2and have been selected
in the database of forest statistical inventory (NFI) plots and entered into the MS Excel, which can be
further used in the development and verification of growth forecast models. Inventory value forecast
improvement’ H, D, G Pinus sylvestris L., Picehias, Betula pendula, Alnus glutinosa, Populus
tremula, Alnus incana, Fraxinus excelsior, Salix caprea, as wiell sa8me specigén seconestorey.

Activity 3. Single tree growth models

Analysis of literature has been carried ouh the first stage of researcls increases
approximation with "nosspatial” and "spatial” nonlinear regression equations (models), as well as
calculated probability of survival tre@ss carried out

Activity 4. Growth models of plantation forests

Remeasurement ddilava's formerly arranged plots on former agricultural lands has been
carried out. Field works have been carried out in accordance with the methodology in 8 bjects.
addition 16 stands under conventional managment were measured.

Measurement of annual tree ring widths has been carried out. Average increases and changes
in tree inventory parameters in research objects have been analysed.
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1.1.tabula. 2023.9. pPUr mUr gt o p Ut g duanud jobrpse kit abjekte gi on i
pamatrudot Uj i

k oku

kopganas

vei du
gaitas

paraugl aukumu

kopganas

pUr mUr gga

) . d6priegess p Ut §
| k vi 1223001 3mib(90enk) tparaugdlaekuni,kkast i
~biezgbu 1 (
c amr mUrew i keri Tt @Pu i g u klrewdim G okra
sugrasprhkedkiuz iatulgtsit.u mrie
boj Ujtuanbiul Wbj ekt

cirtes)

kopganas :
vienUdoj uml

(~0, 4,

Nrpk Regi on Objekts skpall_its MT | Bon | A Sast Uv|D,cm|H,m
1 Austrumvidzemeg 105 396 6 10 Kp I |47 10B ats.E 17,4 | 20,2
2 Austrumvidzemg 105 397 2 10 Ks I 40 9B1E ats.A 15,0 | 18,8
3 Austrumvidzemeg 105 97 7 10 Vr la | 24 10E ats.P;0z 14,4 | 12,6
4 Austrumvidzeme 106-497-9 12 Mr I 37 10P ats.B 13,0 | 14,0
5 Austrumvidzemeg 109-84-7 8 Sl | 28 10P+B 10,5 | 11,3
6 Austrumvidzeme 11074-1 10 Ks I 48 10P ats.E 17,0 | 19,5
7 Austrumvidzemeg 111 58 2 10 Kp | la | 24| 8BIMI1E ats.A | 15,9 | 20,6
8 Austrumvidzeme 111-29-3 10 Kp | la | 56 9B1A 22,7 | 28,0
9 Dienvidkurzeme| 201 53 11 10 Ln la | 22 10P+0Oz 16,3 | 12,8
10 Vidusdaugava | 501 400 5 10 Gr la | 25| 10B+Ba;A ats.Os 13,9 | 19,3
11 Vidusdaugava | 502 226 3 10 Ap | la | 28| 10E+B ats.A;P;Bll 15,5 | 15,1
12 Vidusdaugava | 502-381-4 12 Vr | la |50 10E ats.A 27,3 | 26,4
13 Vidusdaugava | 5033451 10 Vr la | 24 10B+E 12,6 | 18,1
14 Vidusdaugava | 504 300 5 10 Ln la | 26 10P ats.E;B 17,1 | 15,0
15 Vidusdaugava | 504-40-7 10 Dm| la | 22 10P+E;Oz 15,7 | 12,8
16 Vidusdaugava | 509 148 12 10 Ap | la |53 10E 28,0 | 26,8
17 | Zi eme Nk |702 106 14 10 Sl | IV |52 10P 11,1 | 10,7
18 Zi eme Nk |702 118 10 10 Sl IV | 65 10P 16,6 | 14,8
19 Zi eme Nk | 703 14 17 10 Ln la | 29 10P ats.E;B 16,1 | 13,9
20 Zi eme Nk | 703 15 33 10 Dm| la |30 10P ats.B;Oz | 17,9 | 16,1
21 | Zi eme Nk |703 276 10 10 Sl | |37 10P 11,0 | 11,5
22 | Zi eme Nk | 703 276 5| 10 Sl | IV |50 10P 12,4 | 11,6
23 Zi eme Nk | 7034077 10 Sl I |33 10P 11,7 | 10,9
24 Zi eme Nk | 7034127 10 Sl Il | 44 10P 15,0 | 14,2
25 Zi eme Nk | 7054509 10 Vrs | la | 44| 7B2M1E ats.Ba| 18,5 | 24,5
26 Zi eme Nk | 707 202 33 10 As | 48 | 7B2E1M ats.Os| 19,2 | 22,6
27 Zi emeNk| 708 93 5 10 Sl I | 42 10P 13,5 | 12,7
28 Zi eme Nk | 70826212 12 Am | la | 42 10P ats.E 22,3 | 19,4
29 Zi eme Nk |712 135 15 10 As | la | 28 10E 20,2 | 18,0
30 Zi eme Nk | 712 169 6 10 As | la |30 10E+B ats.M 18,3 | 16,8
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1.12.Datuanal/ g pé eaugumu aprakstogu vienUdojumu ko
At sevi ggu paraugl aukumu taksUcme¢gas tradAMHPDLE

vispUrpi eAemt Us m®6zols,d¥®&Sarma) 198 Soest 6t al. n166Bjaps, 1996,
van Laar , Wask 2089 iepa, @@L8).,

Audgu taksUcijas kdpogatwas pirms un pUc

Audgu taksUcijas rU0dotUji apr0OginUti pirms
nedUNas vali dagus mUnegus pirms kopganas cir
kopganas <cirtes) un piecus ewege2®23 |@s ppl'érr‘rhl'&
taksUcijas ruUdgtUju vidUjUs vUrtogbas, grupUj
vecuma g i B0pgadm3%(52 §adi, 511 70 gadi ) attsapbouglulNot as 1. 2

~tJalvMdar bU nept bcirelidaymiVUg i SI °haliuszt U0, s iksrtOJ m

pUrvedizdmatnt oj ot =183 r gsbaw uk Uma taksUcijas rUdg
sistUmU var pUrveidot, pieAemot, ka kalendUr a
(s).
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12t abul a. UzmUr 0to objektu grupu taksUcijas
Pirms cirtes PUc cirtes P U cgadiem
Suga | Vecumagrupgd Bi e z G, n? | M, m® | N, koki G, n? | M, m® | N, koki G,n? | M, m® | N, koki
D,cm|H,m| ha' hat' hat |D,cm|H, m| ha' hat' hat |D,cm|H, m| ha' hat' hat
0,38| 15,7| 13,3| 244 170 1357 17,2| 139| 12,1 85 570 20,5| 16,7| 16,9 138 560
0,53| 16,0| 13,/4| 24,0 168 1309| 16,9| 13,7| 164 114 815| 195| 16,5] 214 174 796
21-30 gadi 0,68| 16,4| 13,7| 284 201 1373 17,0 139| 21,2 150 950| 193] 17,2| 26,5 223 916
0.53a 15,6| 13,3| 25,1 175 1415| 15,2| 13,3| 15,9 109 948 | 17,8] 16,1| 21,0 169 911
Kontr 15,5| 13,3| 25,0 174 1456| 15,5| 13,3| 25,0 174 1456| 17,4| 16,4| 30,0 249 1386
0,38| 14,4| 13,7| 21,0 157 1353| 16,3| 14,5| 12,1 91 641| 18,1| 15,8| 13,6 107 608
0,53| 14,5| 13,7| 22,6 169 1458 | 15,8| 14,3| 15,7 118 878| 17,3| 15,6 17,0 135 826
Priede| 31-50 gadi 0,68| 16,7| 16,2 27,3 228 1361| 17,4| 16,5| 21,8 182 1018| 19,1| 18,1| 24,8 224 953
0,8 17,9| 16,2 32,3 272 1475| 18,9| 16,6| 25,7 214 1158| 20,6| 19,4| 29,8 284 1100
0.53a 14,5| 13,7| 24,2 181 1574| 145| 13,9| 154 113 1033| 16,2| 15,4| 18,3 145 968
Kontr 14,7| 13,9| 23,7 177 1483| 14,7| 13,9| 234 175 1463| 16,1| 15,5| 25,2 207 1313
0,38 13,8| 12,1| 21,0 140 1647| 15,6| 13,0] 11,3 77 678| 16,9| 13,4| 134 94 678
0,53| 139| 12,2 229 153 1639| 15,3| 12,9| 155 105 881| 16,4| 13,8| 17,7 129 876
51-70 gadi 0,68| 16,5| 14,2| 26,0 192 1211| 17,7| 14,7| 21,5 161 872 18,7| 16,1| 23,9 193 867
0.53a 14,2| 12,3| 23,3 157 1648| 14,7| 12,7| 15,0 101 964 15,7 14,0| 17,2 126 961
Kontr 13,6| 12,2| 22,1 147 1667| 13,6| 12,2| 22,1 147 1664| 14,5| 13,1| 24,2 171 1603
0,38| 17,3| 15,2 29,1 234 1300 19,2| 16,0| 11,8 95 421 22,8| 17,3| 14,6 120 375
0,53| 17,0| 151| 294 238 1374| 18,5| 15,7| 15,8 127 624 | 21,3| 175| 19,2 166 575
21-30 gadi 0,68| 17,2| 152| 29,8 240 1328| 18,3| 15,6| 19,8 159 779| 20,8| 17,3| 23,4 202 726
0.53a 16,8| 15,0 31,0 251 1419| 16,3| 15,0| 15,3 123 767| 19,3| 16,9| 17,7 152 660
Kontr 17,4| 15,2| 30,6 248 1332| 17,4| 15,2| 30,6 248 1331| 18,9| 17,1| 33,0 295 1217
0,38| 27,1| 25,8| 31,1 401 539| 29,3| 26,6| 159 206 239| 31,7| 27,0 9,1 119 117
0,53| 26,7| 25,6| 34,3 443 617| 29,6| 26,7| 214 278 311| 31,1] 28,3| 14,8 203 194
Egle 31-50 gadi 0,68| 289]| 26,5| 37,6 487 578| 29,8| 26,9| 27,4 355 394| 32,6| 28,7| 22,1 304 267
0,8] 26,1| 25,6| 38,2 493 711 27,0 25,9] 32,0 414 561| 28,2| 28,0] 275 384 439
0.53a 27,8| 259| 34,8 450 583| 27,1| 25,8| 20,3 262 356| 299| 26,7| 16,9 222 244
Kontr 27,4 25,8 36,5 472 617| 27,4| 25,8| 36,5 472 617| 28,3| 28,6| 30,1 442 472
0,38| 28,7| 26,5| 43,3 563 672| 30,9| 27,2| 275 357 367 | 32,8] 28,9| 29,0 403 344
0,53| 27,8| 26,4| 45,9 598 756 | 29,8| 27,0 29,0 377 417| 31,7| 28,5| 24,1 332 306
51-70 gadi 0,68| 28,3| 26,6| 48,3 629 767| 30,2| 27,0| 34,1 444 478 | 31,3| 28,6| 32,5 451 422
0.53a 27,9| 26,5| 47,6 621 778| 28,1| 26,5| 30,9 403 500| 30,0] 28,3| 32,1 447 456
Kontr 27,6 26,3| 47,7 621 800| 27,6| 26,3| 47,7 621 800| 28,3] 28,3| 49,0 694 778
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0,38] 14,3| 18,5| 20,6 187 1352| 16,2| 19,7 10,1 94 526 | 18,8| 22,3| 13,5 141 520

0,53| 14,0] 18,5| 205 188 1337| 15,0] 19,1] 133 123 769| 169| 21,4| 169 176 763

21-30 gadi 068 13,9| 185| 219 198 1457| 14,4| 189| 16,1 147 1017| 16,1] 20,9| 20,0 204 1011
0.53a 14,2| 18,7| 21,9 199 1422| 14,2| 18,7| 12,8 116 813| 16,1| 20,6| 16,2 163 807

Kontr 14,4| 18,7| 21,2 194 1322 14,4] 18,7 21,1 194 1317| 159] 20,8| 25,2 261 1293

0,38] 17,3] 20,7 215 217 889 19,5| 219| 11,0 115 361| 21,3| 232| 12,7 136 349

0,53] 18,3] 21,1| 225 230 865| 20,2| 22,1| 15,0 155 477 21,7| 23,6] 16,5 180 459

31-50 gadi 068 17,3| 20,8| 25,7 265 1093| 18,9| 21,8| 18,7 196 670| 20,6] 23,0| 20,8 228 637
0.53a 17,1| 20,6| 23,6 239 980| 17,3] 20,9| 149 149 621| 18,7] 22,1| 164 170 587

Kontr 17,7| 20,8| 22,1 223 918| 17,8] 209 21,9 222 908 | 19,3| 22,1| 24,6 265 878

0,38] 23,9| 27,8| 19,3 252 406 25,6| 28,6 12,8 167 250 | 27,2| 29,8] 123 168 211

0,53| 22,3| 27,0] 20,1 255 517| 23,9| 27,6] 16,2 209 361| 24,8 29,0] 150 202 311

51-70 gadi 068 226| 27,1| 23,0 294 567| 23,7] 27,6] 19,3 248 439| 259| 286| 204 270 389
0.53a 22,0] 270] 22,0 281 550| 21,2] 26,8 14,0 175 394| 23,6| 282| 144 188 328

Kontr 23,0| 27,4| 23,3 298 561| 23,0] 27,4] 233 298 561| 24,0 285| 234 309 517
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1.1.2. 2. Dabi skais asmirums pUc kopganas cirt
No 16 pUrmUana}thmuprSelgUrzu audzUm sanitUr

audz U2621720)8. Gaj U priegu mistraudzU ar egli m
sanitUrUs cirtes 5 gadu |l aikU veiktasrudunrei z
sanitUro cirgu laikU savUOcot 2 vUjgUztas krit

No 6 pUrmUrqtaJUm egNu audzUm sanitUOUrUs cir
SanitUrUs cirtes bijugas -30ngadi eglbdluzgtmaiu@mn v
VMD sanitUrU atzinuma par e dpzllat68gadls veca sNu kaatl d =
(502381-4) .wUr o

13t abula. Atmirugo koku (sausokAu, stumbe
pUrmUrogtUs krUjas pa valdogajUm sugUm, vecu

Priede Egle BUr z
Vecumagrupé Bi ezZvi dN|vi d N|vi d N
0,38 05 |6| 54 |4| 13 |3

0,53 0,71 6| 38 |4 0,7 | 3

21- 30 gadi 0,68 1,7 | 5| 27 | 4| 05 | 3
053a| 10 | 6| 69 | 4| 08 | 3

Kontr 16 | 6| 47 |4 10 | 3

0,38 1,7 | 8 1504 |1| 34 | 4

0,53 1,10 | 8388 | 1| 38 | 4

. 0,68 19 |4 27,7 1| 42 | 3
31-50gadi o810 [2 220 1] - |-
0b3a| 21 | 8| 258|1| 43 | 4

Kontr 26 | 8246 | 1| 24 | 4

0,38 0 2 0 11144 1

0,53 02 | 2| 27 |1]105|1

51- 70 gadi 0,68 01 |1 16 | 1] 09 |1
0b53a | 02 |2 04 | 1| 29 |1

Kontr 10 (2] 0,7 | 1| 57 |1

Vi d 14 (76| 94 |31| 3,0 | 39
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1.2. Kopganas cirtes ietekmi raksturojogi ko
audzUs ar dagUdUm retinUgéspas intensitL

ekgUj U pUtZG[QJ.)umal eIkaUrktLbJ(o2tOlk60pganas cir
t objektU atseviggas audzes daNas (pa
amas kokaudzes biezoba (pUc valdogUs
ot kontroles parauglaukumus, kuros Kk
i atkarobU no kokaudzes sUkotnUj Us
rtes, cirtes (retanganas) I Nt e
a % no esogUgsUd«TsUanlst)erlartI|reavsUr(
asificU atggirggi, piem., kU vC
At ggirggi tiek vUrtUOts arg izcUrtamUs
Piem., umeAlnaumsitto Latvija, uzskata, ka vUja
audzes krUjas,-25/%dUsjtai rjaa5%jza:rU|rmoIzlr5U325pra|rs
audzes$ Geit gan jUnorUda ka citUs wvalstaogs, pi ¢
kopganas cirtUs IZCII’S'[U_S krUjas oQpatsvaru a
VUci jU kopganas intensitiladc Kompdkarmsaitsitk auasU
atkUrtoganu un koku di mensijUm (Pretzsch, 200

1.2.1.Faktori, kas nosakalo k snes Kk Uj as upzler dgugltudiumt @mpgana
intensWMeé Pa Uenl ementu undWj UpBueamfysauma izmai A
at kangbiUUtsensit Ut es)

Sadal ot dat us pkao ngsrtaadtUktisj,a sk ak lcaisr(knes i nt ens
gradUci juwasl kd @8 Usuga eg3@,gadcicuma gtrampdarrtla ko
suga egle, vecuma grupa-810 g ad i un standarta kopgana.

14t abula. ValdogUs koku sugas | stUOva vidUj

cirtes pa sugUm, vecuma grupUm un kopganas

. : Cirtes intensi
Val do g|Vecumagrupe Kopgana 5 15| 25 35 25 55 | 65

P 21-30 no aug - - |-0,12|-0,42|-0,32] - -

P 21-30 standarta | 0,04/ 0,35/ 0,61 | 1,14 | 2,09 | 2,15| -

P 3150 no aug - - 10,05]|0,03]|-0,20] 0,04| -

P 31-50 standarta | 0,38/0,76| 1,21 |141| 205|284 | -

P 51-70 no aug - - |-0,41|-0,03|-0,24| - -

P 51-70 standarta | 0,29/0,96| 1,37 |190| 257|281 | -

E 21-30 no aug - - - |-0,69|-0,12|-0,43| -

E 21-30 standarta - 10,76/ 0,72] 1,26] 1,39| 1,95]| 2,29

E 31-50 no aug - - - |-0,71|-0,27| 0,07 | -

E 3150 standarta | 0,20|1,17| 1,18 | 1,66 | 2,67 | 2,99 | 4,04

E 51-70 no aug - - - 0,14 |-1,07| - -

E 51-70 standarta - 1086 146|199| 193] - -

B 21-30 no aug - - - -0,02| -0,24| - -

B 21-30 standarta - - 1067]106]|201]209]| -

B 31-50 no aug - - 10,30]-0,39| 0,45|-0,39| -

B 31-50 standarta - 10,83 176|251|204|189]| -

2 https://www.metsaforest.com/lv/Documents/Noderigi/Audtzajaskopsanasirtes. pdf
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: : Cirtes intensi

Val do g|Vecumagrupe Kopgana 5 15| 25 35 25 55 | 65

B 51-70 no aug - - - -0,80|-0,85| 0,04 | -

B 51-70 standarta - [133/151)187|236]|303] -

Vi dUj|0,23/084| 098|099 1,32|1,82|2,59
AnalizUjot pirmUO stUva valdogUs koné&uUsajgama
tendencepi e | i el Ukas cirtes intensitUtes tabiuladUj U
Sal gdzinot kopganu no auggas ar stand-akopfoa kop

no auggas vidUjais augstums visos gaddjumos i
sakargbas ir izmant ojraemaast okvolp gG nuars rce lragtud vr (e zNi
ievieganai augganas gaitas simulatorO.
15t abul a. ValdogUs koku sugas | stUva vidU
sugUm, vecuma grupUm un kopganas veidiem
: . Cirtes intensi
Val do g|Vecumagrupe Kopgana 5 15| 25 35 25 55 | 65
P 21-30 no aug - - 10,05]-0,08 0,00]| - -
P 21-30 standarta | 0,00/ 0,14| 0,24 | 0,40 | 0,57 | 0,48 | -
P 31-50 no aug - - 1013]0,17]-0,01] 0,26 | -
P 31-50 standarta | 0,22/0,40| 0,51| 0,62 | 0,81 | 0,77 | -
P 51-70 no aug - - |-0,06] 0,22 0,14 | - -
P 51-70 standarta | 0,17/ 0,39| 0,54 | 0,76 | 0,99 | 0,90 | -
E 21-30 no aug - - - -0,20| -0,01] -0,04| -
E 21-30 standarta - 10,44/ 0,30| 0,55| 0,54| 0,76 | 0,94
E 31-50 no aug - - - -0,14| 0,09 | 0,25 | -
E 31-50 standarta | 0,05/0,49| 0,61 | 0,79 | 1,24 | 1,15|1,48
E 51-70 no aug - - - -0,01]-0,31| - -
E 51-70 standarta - 10,24/ 046 | 0,72] 0,79 | - -
B 21-30 no aug - - - 0,10 | -0,05| - -
B 21-30 standarta - - 1040|056|1,14|112| -
B 31-50 no aug - - 10,28]-0,09| 0,40 |-0,01| -
B 31-50 standarta - 10,48 107)136] 1,12| 0,98 | -
B 51-70 no aug - - - 1-0,21|-0,04| 0,15 -
B 51-70 standarta - 10,57/ 0,79|0,92] 1,18 1,76 | -
Vi dUj|011]/0,37]| 0,44 | 0,47 | 0,61 | 0,70 | 1,03
Mega el ementunkg§Ur skaukamaunpdma alk ksae Opilr mso

intensitUOtes)

vUr U, ka

no
I

d@adivemiuenastgarmqbzﬂr_tSal kopg
ojumu skaits vienU gradU
15% | st Uva kbbetpieskai
66 ktokh welmaha SavukUrt,
1 5%at, piet cpire esi rstaensa z|

nemot
15%;2 5 %; 35%; 45%
Pie cirtes inten
cirtes intweingdgWijtiO
pie cirtes inten
-vi dUj i %ha'(l.7.1aBujap

pr-i
vU_
sitUtes
teasr 46w
sitUtes
m
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16.t abul a.

st Uva

kokd) splctai izesi pass (g

veidiem atkar obu

no

no

grupUm un kopganas

. . Cirtes intensit
Val dog|Vecumagrupg Kopgana 5 151 25 [ 35 | 45 55 65
P 21-30 no aug - - | -389|-397| -643| - -
P 21-30 standarta | -133| -274| -402 | -691| -819| -831 -
P 31-50 no aug - - | -351|-581|-500| -589 -
P 31-50 standarta | -289| -336| -503 | -650 | -744| -775 -
P 51-70 no aug - - | -172]-386]| -411| - -
P 51-70 standarta -56 | -239| -358 | -481 | -646| -492 -
E 21-30 no aug - - - | -411)|-859]| -744 -

E 21-30 standarta - | -694|-513| -759| -780| -961 | -1168
E 31-50 no aug - - - |-307] -612] -761 -

E 3150 standarta -83 | -172| -454| -670| -808| -887 | -1311
E 51-70 no aug - - - | -278]| -281 - -
E 51-70 standarta - | -186| -265]| -322| -397| - -
B 21-30 no aug - - - -497 | -581 - -
B 21-30 standarta - - | -417)-698| -711| -843 -
B 31-50 no aug - - |-300| -219]| -458| -1039| -
B 31-50 standarta - | -225]-425| -450| -767| -692 -
B 51-70 no aug - - - | -156| -347| -472 -
B 51-70 standarta - | -142] -376| -326| -513| -661 -

Vi dUj|-140]| -265]| -399| -540| -663| -790 | -1192

1.7t abul a. |1 stUva koku?E§Urmsla ukiurmtae § zprea i sAw
grupUm un kopganas veidiem atkarobuU

. . Cirtes intensif{
Val do g|Vecumagrupe Kopgana 5 151 25 35 5 55 65
P 21-30 no aug - - 53| -8,2 | -150| - -
P 21-30 standarta |-2,0|-3,5| -5,1 | -8,8 | -12,9| -15,8| -
P 3150 no aug - - -5,2 | -8,7 | -13,7| -19,2| -
P 3150 standarta |-1,9|-3,7| -6,5| -85 |-12,0| -18,3| -
P 51-70 no aug - - -7,8 | -9,2 | -13,5| - -
P 51-70 standarta |-1,4|-5,2| -7,5| -9,9 |-12,5|-16,5| -
E 21-30 no aug - - - -7,7 | -13,2|-19.6| -

E 21-30 standarta - |-50| -7,2 |-11,1| -13,5| -15,8| -20,5
E 3150 no aug - - - -8,6 | -13,4| -20,5| -

E 3150 standarta |-3,2|-5,5| -7,7 | -10,6 | -15,0| -15,5| -25,9
E 51-70 no aug - - - -16,7| -13,7 - -
E 51-70 standarta - |-6,2|-10,7|-145|-14,4| - -
B 21-30 no aug - - - -7,6 | -9,6 - -
B 21-30 standarta - - 54| -83| -8,8 | -11,7 -
B 31-50 no aug - - 52| -5,71|-12,1|-145| -
B 3150 standarta - 1-31 -68 1| -9,3|-10,8|-11,8| -
B 51-70 no aug - - - -8,0 | -12,0| -12,1| -
B 51-70 standarta - |1-38|-74 | -89 |-11,4|-148| -

Vi dUj|-21|-45| -6,9 | -9,5 |-12,8|-16,1| -21,4




Kr Ujas pieauguma i zmatBasobUgadusnp®nonscttes

Var konstat Ut eklog Ul petrlvail&llu kr Uj as difer e
di ferences procents pie konkrUtas cirtes inte

18t abula. | stUva koku teko¥#) pebi gdidaskUpkKrc

pa sugUm, vecuma grupUm un kopganas veidie

. . Cirtes intensi
Val do ¢g|VecumagrupgKopgana 5 5125351 45 1 55 | 65
P 21-30 no aug - - 143,3|59,8| 65,7 - -
P 21-30 standarta | 88,9|54,7|57,8| 51,1| 59,3 |52,2| -
P 31-50 no aug - - 131,2|32,7| 548 |40,5| -
P 31-50 standarta | 52,8| 38,3|44,0| 34,8| 25,3 | 23,5| -
P 51-70 no aug - - |23,7129,6| 31,2 - -
P 51-70 standarta | 35,4|42,7|36,1| 29,5/ 30,4 | 3,9 | -
E 21-30 no aug - - - | 54,7| 54,0|37,4| -
E 21-30 standarta - |35,1|57,4/69,5| 51,8 |40,6| 32,3
E 31-50 no aug - - - 24 | -8,7 |21,1| -
E 31-50 standarta |21,1| 2,8 | 25,5/ 1,2 | -6,8 | 0,6 | 23,8
E 51-70 no aug - - - |44,4|-18,3| - -
E 51-70 standarta - 130,6|15,4|-3,0|-30,9| - -
B 21-30 no aug - - - |44,2| 42,7 | - -
B 21-30 standarta - - | 52,7/ 51,9| 52,7 | 42,6| -
B 31-50 no aug - - 129,41 20,9 159 |32,4| -
B 31-50 standarta - | 27,01 24,9|40,3| 22,6 | 27,9| -
B 51-70 no aug - - - |13,2] 0,2 |19,3| -
B 51-70 standarta - 75|17,8|13,1| 16,7 | -8,3| -
Vi d Uj|49,5|37,8|385|328| 27,0|27,7| 30,9
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19t abula. 1 stUva koku tekogUs per 1965 skUs
gadus pUc cirtes pa sugUm, vecuma grupUm
i ntensitUtes
. . Cirtes intensi
Val do g|Vecumagrupal Kopgana 5 15125 351 45 | 55 | 65
P 21-30 no aug - - 1358(43,6| 44,7 | - -
P 21-30 standarta | 50,1|34,7|39,2|41,1| 45,4 |46,5| -
P 31-50 no aug - - | 27,523,7| 28,5|20,7| -
P 31-50 standarta | 26,8|22,6|24,7|25,1| 16,8 |12,1| -
P 51-70 no aug - - |10,7|17,7| 15,7 | - -
P 51-70 standarta | 10,6| 15,8| 16,3| 16,5| 20,7 | -1,0| -
E 21-30 no aug - - - |46,4| 37,6 |22,4| -
E 21-30 standarta - 117,9(31,9(34,4| 30,3 |31,7| 28,8
E 31-50 no aug - - - 30| -2,7 (11,1 -
E 31-50 standarta 6,2 | 15|132| 34| 91| 0,7|16,9
E 51-70 no aug - - - 110,5( -90 | - -
E 51-70 standarta - 85| 55|-15|-223| - -
B 21-30 no aug - - - 130,2| 30,7 | - -
B 21-30 standarta - - 130,4|34,9| 41,3 |35,9| -
B 31-50 no aug - - |18,7|15,5| 9,2 |28,2| -
B 31-50 standarta - |116,6|14,9|19,3| 18,0|28,4| -
B 51-70 no aug - - - 73| 03 |15,7| -
B 51-70 standarta - 2518365 123|-55| -
Vi dUj|23,4|18,5|21,9|21,2| 18,0|20,4| 26,8
2. 2. DagUdu apsai mni ekogamraocsg o zolyg aanmemu  f i
2083. gadbavplanrddz Ut s

kopgublasjami gmai nUsnautdesivi

sagl abUj ama i gcitésl ne,

a

a



2Mega el ementu augganas gaitas modeNi, bal.

21.Me geal ementu taksUcijas r Ud pmoteisybalstat maMBlu ( au
ciklu datiem

2.1.1. MSI parauglaukumu datu paraugkopas izveide

POt gjuma gaitU ir paredzUta izstrUOdUto a
koku augganas gaitaamhbbledlpi pci egaemdoganad
ci kla parauglaukumu datus, jau fiksUjot ne

un katra atsevigga megaudzes el ementa g¢
kvadr Utiskais cagam&raugst o ms, ag Ut st aukum

arQ izcirstUs un atmiruglas ak cskesvn esg aa pkjoc
caur mUr u, augstumu, ggUrsIaukumu, kr Uj
Mega statistiskUs inventarizUcijas (MSI)
datorprogrammU i evadogt i dat i par 1081 atk
t Ul Ok i zmantojami augganas gaitas pr

Gal veni e sUkotnUJC|eet uarttl aajsle sc ikkrlit Uprairja u g
sektoros, kas nozomU, ka viss cpeatruarutga jall ke
zemju kategorija ir megs (kods 10)

Atl as@Qto un i evadQ@to MSI paraugl auku

valdogaj Um koku sugUm,game@m un pbcnm,t Wteltm neat
121 3. tabul

21.1.tabulaPar augl aukumu sadal 0jums pa | stUva v
desmitgadUm
Vecuma 10 Priede Egle BUr z Melnj Apse Balt—_ Citas Visas
gade alksnis alksnis sugas sugas
1- 10 11 19 52 9 21 18 2 132
11- 20 17 31 55 10 21 19 4 157
21- 30 13 21 54 4 14 8 4 118
31- 40 5 23 15 5 6 11 1 66
41- 50 9 28 26 7 2 7 3 82
51- 60 17 33 38 6 6 4 2 106
61- 70 31 12 28 12 6 3 92
71- 80 36 14 30 8 10 3 3 104
81- 90 60 18 14 2 3 1 98
91-100 35 4 9 1 1 50
101-110 14 4 3 21
111-120 14 7 2 23
121-130 6 1 1 8
131-140 9 2 11
141- 10 2 1 13
Kop U] 287 218 322 63 91 73 27 1081
2.1.2.tabulaPar augl aukumu sadal 0jums pa | stUva
bonit Ut Um
Boni t| Priede Egle BUr z| Meln Apse Balt- Citas Visas
alksnis alksnis sugas sugas
la 74 101 138 17 66 20 4 420
| 69 55 90 28 11 32 7 292
1 48 39 61 12 10 14 12 196
1l 39 18 21 4 2 3 87
[\ 22 2 8 1 4 1 38
V 14 1 1 1 1 18
Va 21 2 3 1 3 30
Kop 0 287 218 322 63 91 73 27 1081




sadal Q]

213.tabulaPar augl aukumu sadal 0j ums pa |
tipiem
. . - Meln- Balt- Citas Visas
Me g a Priede Egle BUr z alksnis Apse alksnis sugas sugas
Sl 10 - 1 - - - - 11
Mr 31 - 1 - - - - 32
Ln 31 - 5 - - - - 36
Dm 57 43 58 - 13 8 5 184
Vr 1 76 78 9 45 36 11 256
Gr - 4 5 1 1 7 8 26
Gs - - - - - - - 0
Mrs 10 - 4 - - - - 14
Dms 22 20 6 2 1 3 - 54
Vrs - 5 19 11 4 4 1 44
Grs - - - 2 1 - - 3
Pv 42 - 2 - - - - 44
Nd 10 2 20 2 - - - 34
Db - 2 13 13 1 3 1 33
Lk - - 1 - - 1 - 2
Av - - - - - - - 0
Am 13 2 - - - - - 15
As 25 35 29 1 8 5 1 104
Ap - 5 21 8 12 4 - 50
Kv 3 - 1 - - - - 4
Km 14 1 5 - - - - 20
Ks 18 18 39 4 5 1 - 85
Kp - 5 14 10 1 - 30
KopU 287 218 322 63 91 73 27 1081
Ggad ievadota iWtokmUcugamUp @4 piuB)@9 koki em (
214.tabulaCet urtajU ci kl U uzmUroto koku
Me g a Priede Egle BUOr z Meln Apse Balt Citas Visas
alksnis alksnis sugas sugas
Sl 251 2 1 - - - - 254
Mr 633 36 28 - - - - 697
Ln 529 160 103 - - - 13 805
Dm 929 1812 1149 27 166 186 282 4551
Vr 32 2337 1533 268 889 1116 640 6815
Gr 1 30 103 33 21 171 162 521
Gs - - - - - - - 0
Mrs 198 75 73 - 1 - 2 349
Dms 322 750 251 33 34 118 31 1539
Vrs 14 345 346 310 70 106 37 1228
Grs - 10 10 62 4 - 7 93
Pv 1079 5 40 - - - - 1124
Nd 259 169 416 74 4 - 1 923
Db 2 177 434 300 18 129 16 1076
Lk - 2 9 6 - 55 6 78
Av - - - - - - - 0
Am 163 80 19 - - - - 262
As 462 1053 575 64 52 135 60 2401
Ap 3 206 357 188 224 126 143 1247
Kv 64 - 15 - - - - 79
Km 263 106 91 3 6 - 1 470
Ks 348 769 691 161 26 12 41 2048
Kp 13 124 258 184 8 7 35 629
Kop U] 5565 8248 6502 1713 1523 2161 1477 27189
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212.TaksUcijas rUdotUju prognogu modeNu pilnvei

o]l

2121.Vi dUj ai s augstums

Metodika

Datu anal @zU izmantoja datus par 22059 meg.
vienas koku sugas vienas paaudzes vienU st UvU
atbil st sekojogiem nosac@j umi em:

T 1. stUva mega 3#0emdgat el emaad i p dabelgilse ((
melnalksnis 975), apse 919, baltalksnis 758), platlapjii ozols, osis, liepa, goba,
voksna, skUbardi sSSENummtdaptgkskkSI@umE di st Uk Nam
elementi ir priede:{57) egle 4371 , b 12737 reelndlksnis Z86), apse §9),
baltalksnis 806), platlapji 812 un citi Iapu koki 816);

T vi sUs usznganas rei zUs zinUms mega el
§ augstuma z mai Aas ir biologiski |l ogi skas;

f prognozUtais augst ungadB,0 &S50 gadie RaRéndadi)( P,
starp uzmUrogganas cikliem neatggiras va

f mega el ementa piecu gadu augstuma teko
vairUk kU divas standartnovirzes no t a

vecuma augstuma grupas aritmUtiski vidU
Anal 0zU izmanto visus piecu gadu pUrmUrdj u
i zmantots | 0dz trim relem(I vs |1 ci k1l s; (I

autokoreIUcij‘a, bet vienmUojoymimat ideak iiezns t rktacsU
vienas model Ujanas perioda gar umu.

Papildus izmantAtsevdiaggunbohWt@gn utmdJ drupu a
monitoringsounenhvatUosUg&namUr 0t aj i emkiUz laa e 9 Ua
parauglaukumu dati.

Augstuma au
2022), kas ba
difference approach).

gganas gaitas aprok3|mUC|Ja| pil
| st Qti uz vispUr i ndéneldlized algebraico r i s

Mega elementa vidUjU augstuma augganas ga
vienUdojuma (sdoedfmlsj, 1988) vispUrinUtUs algeb
2005);

5
O p® = (2.1)
W PMILIL WD

) S (2.1.1

L - )

PpMTI O

kur Ho T mega el ement a videais augstums
Hi i mega el ementa vidUjais augstums
A1 T mega el ementmaugetums akBualizUci
A, T mega el emenmaaugstmmUlaRBtual i zUc

bii T Kkoeficienti.
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Mega el

ement a

vi dUj U

aug

St uma

Windows,i z ma nt o) dlihearregr&ssion Nrobootstrap funkciju.

Vi enUdoj umu

atbilstoba i

zvUrtOta i

augganas

gali

zmantoj o

( MRES) procentuUl 0 vidUjUO novir zestavRrE&hap , Vi
( RMSE) vari Ucijas koeficients (RMSE%), vi dU
( MEF) un dispersijas attiecogba (VR) Go sta
pielikumU.
2.2.1.2 Rezul t Ut
~Papildinot datus ar 2022. gada mUerumiem
vUrtobas iepriekg izstrUdUtajiem augganas ga
izmai Au pr ognozUganai Aproksi mdée¢sasl.atisre va .g gsat
egNu, bUrzu, meInaIkgAu, apgu, baltal kgAu, p
di gskUbar gu kNavu) un citu |l apu koku mega el
un 2.2.2. tabulas).
2.2.1. tabula. KghasbHemenfia st tUUpdlaraugst u
modeNa (2. 1.. fgoardnu laap)r 02k0s2i3mUt Us koefi cientu v
- _ Standart 95% ticam@ba
Suga Koeficients VvUurtQ KNI da min max
bl 1.31244 0.02048 1.27630 1.35672
Priede b2 -75.41484 21.47602 | -140.02679 | -49.89453
b3 37.57731 10.06543 25.67715 65.74163
bl 1.42542 0.02061 1.37793 1.45891
Egle b2 -189.04045 | 82.81753 | -478.75297 | -130.79786
b3 82.39876 34.18921 58.47914 | 202.46580
bl 1.42217 0.01849 1.39552 1.47014
BUr zs b2 -63.07046 17.62202 | -120.51490 | -41.74711
b3 24.55162 6.43977 16.66381 45.42001
bl 1.34294 0.03238 1.29057 1.42521
Melnalksnis b2 -37.29266 44.80654 -99.56266 | -19.90577
b3 14.53185 16.23760 8.32106 37.44477
bl 1.42504 0.02649 1.37722 1.48692
Apse b2 -24.20802 8.40281 -51.31940 | -16.21277
b3 11.55170 3.51510 8.10556 23.37865
bl 1.36920 0.03548 1.30920 1.44367
Baltalksnis b2 -33.56753 | 3558.08711 | -14499.43596 -17.60036
b3 9.61640 1007.13025 |  5.20745 4086.57810
Ozols, osis, liepa, goba bl 1.33302 0.04458 1.23260 1.42337
voksdmngskUb b2 -61.26438 56.43060 | -292.42909 | -38.04711
skUbardis b3 23.41729 20.20695 15.14914 105.57908
bl 1.40059 0.06210 1.27504 1.54921
Citi lapu koki b2 -25.14841 63.17107 | -353.45579 | -13.71206
b3 7.17456 16.72706 3.96117 91.80479
2.2.2. tabula. Kgkhasbemenfa st dUpdlasaugst u
modeNa (2. 1.. fgoardniu laap)r 02k0s2i3mUt Us &pbafi siieskiue v
- ~ Standart 95% ticamdba
Suga Koeficients vVUrtd KNI da min max
bl 1.09479 0.06904 0.93677 1.22035
Priede b2 -7.95383 8.10360 -37.53219 -2.16631
b3 2.26990 1.82634 1.00337 8.48730
Egle b1 1.09880 0.02178 1.05469 1.15134
b2 -184.01998 | 6211.89575 | -22452.79763  -57.71044
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- - Standart 95% ti cam@ba
Suga Koeficients VUrt o kKNT da min max
b3 79.87944 | 2741.56377 | 26.28900 | 10546.41256
bl 0.86239 0.03482 0.80418 0.95484
BUr zs b2 -43.33467 | 4013.14096 @ -7954.72998| -4.73381
b3 14.27298 | 1196.92326 | 1.73798 2486.14308
bl 1.10546 0.04978 0.98816 1.18728
Melnalksnis b2 -3.16578 2.87408 -11.68404 -0.51477
b3 1.35033 0.75388 0.63650 3.69059
bl 1.11530 0.06983 0.98561 1.25284
Apse b2 -6.48609 42.22144 -30.12022 -0.91193
b3 1.86015 10.24680 0.52700 7.93835
bl 1.08088 0.05864 0.96798 1.17923
Baltalksnis b2 -3.50600 2.09853 -11.57965 -2.40990
b3 0.90792 0.47756 0.68839 2.69648
Ozols, osis, liepa, goba bl 0.99136 0.03709 0.91121 1.06588
voksngskUb b2 -10.71970 8.92102 -37.36846 -3.63358
skUbardi s b3 5.26395 3.67884 2.35472 16.35842
bl 1.07459 0.06217 0.95613 1.19985
Citi lapu koki b2 -11.98623 | 979.00624 | -4234.77591| -5.63116
b3 3.10734 242.76790 1.53104 1085.28609
VidUj U augstuma augganas gaitas vienUdoj umi
raksturo vidUjU augstuma izmai Amzs wiiewxWidmsatdmU d
izmantoto dawmuwi bUkbskie ruUdotUji ir augsti un
periodi skU augstuma pieauguma vidUjU novirze
3cm, kas |ielUkU daNU gadojumu ir (228B8zuwRkR24& U 529
tabulas).

223tabula. Vi d Uj U awugst umav iaairg@d@jatermalajstatistskie

Pi priede; E egle; Bi b Ur zismelndiksnis; A' apse; Bd baltalksnis; Plato z o | s ,

sk UObar di si,cit lapu &okia ;

VID-aritmOtiski
novirze, m; RMSH standartnovirze, m; RMSEv ar i Uci j as

R2-determinUcijas

koefi

Citi
vidUj O -vgohOf §t 6ov Otperéolceem;t mMREB &S d-Wji @ U dv ia
koied UjcUekvt adr WiSdis k pJe k Nil jda

cients.
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osi s,

r Udgatr0j20023. gadU aproksi mUt asjt @y ak edefaimeindg nt u
ROd 0| Suga VID MRES | MRES' | AMRES | RMSE | RMSE' MSE VR R?
P 0.24 0.01 3.7 0.09 0.11 45.9 0.01 0.64 0.51
E 0.33 0.01 4.1 0.11 0.14 41.2 0.02 0.70 0.49
B 0.34 0.01 24 0.12 0.16 45.8 0.02 0.71 0.64
7, M 0.31 0.01 3.4 0.10 0.12 39.0 0.02 0.73 0.60
A 0.46 0.02 3.8 0.14 0.18 39.7 0.03 0.78 0.65
Ba 0.38 0.02 5.6 0.12 0.15 40.8 0.02 0.77 0.55
Plat 0.32 0.02 4.8 0.11 0.14 42.3 0.02 0.77 0.58
Citi 0.39 0.03 7.2 0.16 0.20 50.7 0.04 0.61 0.39
P 2142 | 0.04 0.21 0.44 0.56 2.60 0.31 0.99 0.99
E 2092 | 0.07 0.33 0.55 0.69 3.29 0.47 0.99 0.99
B 20.62 | 0.04 0.20 0.60 0.78 3.76 0.60 0.98 0.98
Y M 19.67 | 0.05 0.28 0.49 0.61 3.12 0.38 0.99 0.98
A 23.69 0.09 0.37 0.70 0.91 3.85 0.83 0.99 0.99
Ba 16.29 0.11 0.65 0.60 0.77 4.74 0.59 0.99 0.97
Plat 19.80 0.08 0.39 0.55 0.69 3.47 0.47 1.00 0.98
Citi 15.63 0.14 0.88 0.79 0.98 6.26 0.95 0.91 0.93
ZyPipiecu gadu vi dUj ais peri éali gsktal ras apigesd w npa ol emairgiuanksa b

dii espkal b agrodo




2.24.tabula. M d Uj U augst umav iaaurg Q@ atemajaystatisskie
rUdagatrUj2i023. gadU aproksi mUtlajsUehydkaoetérd me retnt u
RUd 0| Suga| VID | MRES| MRES | AMRES | RMSE | RMSE' | MSE | VR R?

P 0.14 0.00 3.4 0.08 0.10 73.6 0.01 0.46 0.47

E 0.22 0.01 3.8 0.11 0.14 63.0 0.02 0.34 0.24

B 0.21 0.01 2.8 0.11 0.14 66.1 0.02 0.29 0.23

7, M 0.23 0.01 3.1 0.11 0.14 59.3 0.02 0.46 0.40
A 0.32 0.02 6.8 0.11 0.15 454 0.02 0.71 0.37

Ba 0.22 0.02 8.1 0.10 0.13 56.2 0.02 0.53 0.33

Plat 0.28 0.01 2.5 0.12 0.15 53.4 0.02 0.37 0.28

Citi 0.25 0.03 12.9 0.11 0.14 56.9 0.02 0.47 0.14

P 9.59 0.02 0.25 0.40 0.52 5.48 0.27 0.98 0.99

E 11.10 | 0.04 0.37 0.55 0.68 6.14 0.46 0.96 0.98

B 11.56 | 0.03 0.25 0.54 0.68 5.92 0.47 0.96 0.97

Y M 12.15 | 0.04 0.30 0.53 0.68 5.58 0.46 0.96 0.98
A 1151 | 0.11 0.96 0.57 0.73 6.38 0.53 0.97 0.97

Ba 11.77 | 0.09 0.77 0.51 0.63 5.34 0.39 0.94 0.98
Plat 13.07 | 0.04 0.27 0.61 0.75 5.74 0.56 0.98 0.97

Citi 12.20 0.16 1.32 0.56 0.71 5.83 0.50 0.86 0.95
Zg®ipiecu gadu vi dUj ais peri éali gktal ras apigesd w npa U epmeairgiuanksg b
P1 priede; Ei egle; Bi b U r zismelnaiksnis; A’ apse; B4 baltalksnis; Plato z ol s, osi s, |iepa, gob
skUbard|S|C|t|Iaml|aokla Citi

VID-aritmUtiski viduUj?O uzchU[ ()Jt Uov[ﬁ-rptr@tnaemtmNdJFkﬂUBE/S d-U/jILlﬂUr]dJVIa
novirze, m; RMSH standartnovirze, m; RMSEv ar i Uci j as koiedUjcUekv adr WisSdEis «pe kNil jda
RZ-determinUcijas koeficients.

VidUj O augstuma augganas gaitas modeNi ar |
prognozU biologiski korektas augstuma i zmaiA
bonitUtUm jeb augstumiem bUzes vecunskhsteRPi e t
model Utas ar @ Urpus modeNu izstrUdU iekNauto
2.2.8 att Ul i)

VidUj U augstuma augganas gaitas modelis ar
augstuma izmai Aas prognozU | gdzdgas, bet neda
koeficientu vUrtobUm. Starp alksnire, ialtajkandniue egles z t e
2. stUva mega el ementiem, bet pUrUjiem mega
att Ul s) .

TurpmUkai mega elementa vidUjU augstuma au
Hossfeld IV vienUdoj u méerencas spiedjhs mnddlt&lsZOZ:hlggeithrl

aproksi mUtajUm koeficientu vUrtobUm.
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22.2. attUls. Egles 1. stUOva uzmUrotUs vidUjO
vecuma (A1.3) un aproksimUt2vildUfO0rawg s uma
augstuma kr 1l gaugstuma vecumU 100 gadi

a) | st=EUB9:(B3:; 27;: 2110=B62418:1MB). b) 11 st Ovs
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t Ul's. BUrza uzmUrgtUs vidU0jU
un aproksimUtU vidUjU
augstuma kr | gauggad:uma

;s AM™, 21;
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\ (Y
Hm
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Al.3 gadi

b)

60 80 100
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d)

T 1 0 T T T T T T T 1

0 2IO 4IO 6IO SIO ICIJO 1ﬁo 1~'IIO 1:50 180 200 0 10 20 30 40 50 60 70 80
Al.3 gadi h) Al.3 gadi
42 -
36 A
30 A
g 24
m18-
12 A
6_ =
0 2IO 40 6I SIO ICIJO 1ﬁo 1~'IIO 1:50 lilio 2&)0
Al.3 gadi —2022 2023
att Ul s Vi dUj O augstuimpayd9t i manav dasmat kA
un 2023 gada aproksi mUtajUm koeficientu
priede, b) egle 1. stU\{s, c ) plaafji; 1) sitas lapu)kokmnsaidasieylé X s ni s |

st Uvs.
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2.1.2.2. Virsaugstums

Metodika

PUt gj umUO par megaudzes virsaugstumu pieAem
koku aritmUtiski vidUjo augstumu. Me@aadzewsi g
virsaugstumam piederogu koku reUli uzmUrogto a

Datu anal gzU i zmantoja datus par 17554 virs

kuri atbilst sekojogiem nosacQj umi em:

1) koku suga ir priede (6448 koki), egl e (
(897), baltalksnis (491), platlapjioz ol s, osi s, Il i epa, gob
dlgskUbardls, k Nav a (383) wun citi | apu

2) visUs uzmUrgganas reizUs zinUms koka (m

3) kokam visUs uzmUroganas reizUs nav kons

4) koks ir virsaugstumam piederogs koks (i

5) koks ir pirmajU dtiUv Kruwrf tiar kv alskeg u da eid e

6) augstuma izmaiAas ir Dbiologiski logiska

a) koka prognozUtais augstums bUzes vec
Ba 20 gadi) starp uzmUrodoganas ci klie

b) koka augstuma tekogais vidOUji peri ocf
divas standartnovirzes no tam athbil
vidUjUs vUrtobas.

Anal 0zU izmanto visus iespUjamos piecu gadu
ti kt izmantots 1¢dz trim reizUm (I vs |11 ciklI
vOr 0 autokorel Ucija, bet gvaidain (pbddor jmuUmio j tuimek diaz <
paredzUto viena model Uganas perioda garumu. Pi
skaita autokorel Ucija iegltos rezultUtus neiz

Virsaugstuma augganas gaitas aprok§|m00|ja
(sdoadmilsj, 1988) V|spUr|nUtUs al gebriskUs difer
vidUj U augstuma model Uganai (2.1. formul a)

Mega elementa virsaugstuma augganas gaita
Wi ndows, i z malmeaorggmssionrud lkoatstrpdumkciju.

Vi enUdoj umu atlbzdnamlqdnjaotlzyeJIK(bJUtb@us stati st
(MRES), procentuUl 0O vidUjU novirze MRES%), Vi
( RMSE) , vari Ucijas koeficients (RMSE%), vi dO
(MEF)undsperS|jas attiecgogba (VR). Go statistis

pielikumU.

2.2.2.2. RezultUti

Papildinot datus ar 2022. gadaapmanﬂ(lstlcmrultragsa
koeficientu vUrt(gbfas iepriekg i zstrUdUt ajien
virsaugstuma i zmai Au prognonganal. Apr oksi ml
bUrzu, melnal kgAu, arbglu,olgajltallleg),&u,gplbzmtlapk\
kNavu) un citu |lapu koku medga el ementa virsau



225tabulaMega el ementa Vvir sadumst umoal eaNlag ¢ &@n als g
gadU aproksi mUtUs koeficientu vUrth

_| Standar 95% ticamgba
Suga Koeficients vUrt o KNI d 2 min max
bl 1.12279 0.01139 1.09655 1.14900
Priede b2 -26.98256 0.18280 -27.63484 -26.88277
b3 14.79936 0.12960 14.75947 15.17792
bl 1.31453 0.01134 1.28223 1.33480
Egle b2 -85.14231 0.16194 -85.63269 -85.08162
b3 39.37722 0.26636 38.71318 40.22024
bl 1.35635 0.01284 1.33395 1.38219
BUr zs b2 -15.66434 2.18546 -20.07477 -11.63746
b3 7.70491 0.90418 6.04335 9.57523
bl 1.22465 0.03119 1.16935 1.30685
Melnalksnis b2 -71.61945 | 4347.62730| -20543.40084| -17.95911
b3 29.49692 | 1684.24939 8.47992 7975.13649
bl 1.41576 0.02551 1.35933 1.46205
Apse b2 -54.27682 | 259.90099 | -400.86249 -24.51159
b3 26.60355 117.22545 12.65416 187.65720
bl 1.20053 0.03478 1.14395 1.26665
Baltalksnis b2 -31.31527 0.09174 -31.53750 -31.20330
b3 9.90327 0.22999 9.51425 10.37867
Ozols, osis, liepa, goba, bl 1.28796 0.04051 1.20444 1.37657
voksna, dig¢g b2 -26.37577 0.14837 -26.72489 -26.16676
skUbardi s, b3 12.84531 0.32160 12.42503 13.63485
bl 1.61465 0.10062 1.42333 1.81582
Citi lapu koki b2 -22.26913 11.79521 -55.25705 -10.72637
b3 5.56366 2.58463 2.90131 12.45255

l zstr UdUtais vienUdojums virsaugstuma auggs
gadU aproksimUtajUm koeficientu vUrtobUm prec
PiemUram, vidUjUO novirze st aripdUjzomlreqtioo durskpr
pi eaugumu nevienai no sugdm gaidUsugu grupUm n

226tabulaMega el ementa virsaugstuma augganas
prognozUtU ikgadUpad satuatsit sitmas kiige ainlg dagpt rbj kis iamU t
koeficientu vUrtobUm

RUd % Suga Vid MRES | MRES% | AMRES | RMSE | RMSE% | MSE | VR R2 N

ZHvp Priede 0.21 0.00 0.7 0.09 0.11 53.5 0.01 | 0.46 | 0.45 | 6448
Egle 0.33 0.01 1.8 0.11 0.13 39.8 0.02 | 0.67 | 0.58 | 4038

BUr zs 0.31 0.00 0.2 0.11 0.13 42.2 0.02 | 0.69 | 0.68 | 3936
Melnalksnis 0.30 0.00 0.0 0.10 0.12 40.0 0.01 | 0.62 | 0.63 897

Apse 0.38 0.00 0.2 0.12 0.14 38.3 0.02 | 0.74 | 0.74 | 1142
Baltalksnis 0.33 0.00 0.9 0.11 0.13 40.4 0.02 | 0.64 | 0.61 491

Platlapji 0.26 0.01 2.9 0.11 0.13 48.0 0.02 | 0.60 | 0.54 383

Citi lapu koki 0.28 0.02 7.5 0.12 0.15 52.6 0.02 | 0.64 | 0.39 219

H Priede 23.34 | 0.01 0.03 0.44 0.55 2.36 0.30 | 0.99 | 0.99 | 6448
Egle 23.60 | 0.03 0.13 0.54 0.65 2.77 0.43 | 0.99 | 0.99 | 4038

BUr zs 24.64 | 0.00 0.01 0.55 0.66 2.68 0.43 | 0.98 | 0.99 | 3936
Melnalksnis 21.94 | 0.00 0.00 0.49 0.60 2.72 0.36 | 0.99 | 0.98 897

Apse 28.83 | 0.00 0.01 0.60 0.72 2.50 0.52 | 0.99 | 0.98 | 1142
Baltalkshis 1854 | 0.01 0.08 0.56 0.67 3.63 045 | 0.99 | 0.98 491

Platlapji 23.37 | 0.04 0.16 0.53 0.64 2.72 0.40 | 1.00 | 0.99 383

Citi lapu koki | 16.00 | 0.11 0.66 0.61 0.74 4.62 0.54 | 0.90 | 0.93 219

zmpivi dUj ai s periodiskais vupsaggslzwmalplaaggtjmms mi gac
vid-ari t mUtiski vidUjU -vioUj @t dovOrgeébaen mMBBEB®Si d-Wji W Uy
a b s orlovirze,(n; RMSH standartnovirze, m; RMSE% ar i Uci j as kwviefdUjgcUekvadr MSEs k
modeNa efektiv-di §pes si pdedkestsefrimd eholbca ;j adsmdnto skiits.ci ent s ; N
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t
3) u [ y
3(;27 Ry 1510 gadi ( H

ri Q
qproksimUtU v
l gaugst uma=39;8

2211.at t Ul
(A1. 3)
K
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A1.3 (gadi)
S . Egl es uszrths virsaugstuma (H) i

un aproksi mUt U virsaugstuma augganas
ri gaugst uma di(elwowr BBU33; 2T 21; 1gm3).
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2213, attUls. MelnalkgAa uzmUrgotUs virsaugstun
vecuma (Al1l.3) wun aproksimUtU virsaugstuma alt
augstuma krl gaugst usora33;Rg2lulsmOmpb0 gadi (H
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2214 attUls. Apses uzmUrotUs virsaugstuma (H)
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2215, attUls. BaltalkgAa uzmUr¢tUs virsaugstur
vecuma (A1.3) un aproksimUtU virsaugstuma al
augstumagg&trumma vecumt242A812g6an). i (H
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35 f: B
30 - = = e -
— T e — ==
£ I e
T 20 /:?
15
10
~
i
0 20 40 60 80 100 120 140 160 180 200
A1.3 (gadi)
2216. attUls. Platlapju uzmUrotUs virsaugstum
vecuma (A1.3) un aproksimUtU virsaugstuma al
augstuma krl gaugst ume=39;83%2r@U 151n).0 gadi (H
30
25
20
E
X 157
10
.
o_
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A1.3 (gadi)

2217. attUls. Citu lapu koku uzmUrgtUs virsaug:
vecuma (A1.3) un aproksimUtU virsaugstuma al
augstuma krl gaugst unrRl8uet2u9m). 20 gadi (F
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Virsaugstuma augganas gaitas modelis ar 20
augstuma i zmai Aas prognozU | 0dzggas, bet pat
aproksi mUtajUm koeficientu vUrtobUm (2.2.18.

42
36 1
30 A (/
£ 24 1 e
IlB' /
12 4 1_/__,_‘,_,._.—-—--"""'--'_-
6_
0 T
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Al.3 gadi b) Al.3 gadi C)
e)
9)

0 20 40 60 80 100 120 140 160 180 200 0 10 20 30 40 50 60 70 80
Al.3 gadi h) Al.3 gadi

—2022 2023
2218 attUls. Virsaugst uma g(aH)g sitzummaai Avaesc uamak a(rAQ!
un2023 gada aproksi mUtajUm koeficientu

) egle, c¢) bUr z splatlagji)h) cites lapu okiksegas s, e) aj
3, 27, 21, 15 wun 9 ,50—6(1,J24,zla|112,un6rml nal ks
I

a) priede, b
priedei, eglei, platlapjiem K= 3
t a

bal ksnim un cix21mM8 lsmRund%mku sugUm H
Tur pmUkai mevigsa u ged teumeant augganas gaitas mo d e
Hossfeld IV vienUdoj umdererw:esqoqed;hs mndélt&!sZOZ&alggxethri

aproksi mUtajUm koeficientu vUrtobUm.
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212.3. VidUjais caurmUrs
Metodika

Mega elementa vidUjU kvadrUnppsk@@stcealt mUda v
izstruduUti vienUdoj umi

Viens vienUdojums balstgts wuz vispUrinUtO

di ferences vienUdojums ir ‘papildinDts v Ul ar
savstarpUj o konku22encCau(rDolhrias aeutg gaaln.a,s i t as
iepriekg izstruUdUtais Hossfeld IV vienUdoj uma

pieejas model is (Kruml anidek& aEwnjgot 2pa0phi)l, d kksu raju d

, 0
o p& - A —— (2.2)
WO — PN w D
SN‘*’G 2.2.1
PTMIWw O
0 Qe (2.2.2)
¢ I 0 J0 (2.2.3)
kur D> i mega el ement a avkitdulhjlaiizsU cciaj uarsm (p
D1 i mega el ementa vidUjais caur mU|
A1 i mega el emenmaauvugstmmUlaRBtual i
gadi; ) )
Az i mega el emenmaavgeakmemdli 2Uci | a
gadi; )
N1 i kokaudzes | stUva koku skafts
Nmax 1 kokaudzes | stUva maksi mUl ai s
sUkumtJ, ha i )
max T atsevigga | smbAkai m&dfaiel emkn-
perioda §UkumU, ha
ip i atsevigga | stUva mega el emen:
Hi i mega el ementa vidUjais augst u]

biiz; 1130 T koeficienti.

~Otrs vienUdoj umsauwrambrdez Ukskavi g@PiUs 1 aukuma
nUkamo piecu gadu periodam:

E AgA Aflilt Aflis ol Af"1, AtA 2.3)
kar E TiTkoka nUkogo 5 gadu ggUrsl aukuma
A imega el ementa krlgaugstuma vecut
D i kokakr T gaugstuma caur mUrs, c¢m;
G imegaudzes ¢g¢&Hal sl aukums, m
BA imega elementu ggUrsl aukuma summ:
L el ementu (I stUvam 0, 11 stUvam
ggUrsl aukura; summa), m
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s T fi ktQvais main@gais, kas raksturl
koku ci r-@ambd), (nav
bois T koeficienti.

l zmantoj ot 2. 3. formul u, mega el ementa nUK
vienUdoj umu:

(2.4)

$ krl gaugst uma caU(mUrs peri
E iTkoka nUkogo 5 gadu ¢ggUr sl aukuma
D krT gaugstuma caurmUrs peri «
Mega elementa vidUjU kvadrUtiskU caur mUr a

datorprogrammU SPSS 14.0 for Windows. -linaggr oks_
regression un bootstrap funkci j aMixebneotelsa kmuao k kiU

nejaugais faktors ir izmantots paraugl aukums,
savU starpU ir saistoti

VienUdojumu atbzimanthbjpoti zv&kojlogus statisti
(MRES), procentuUl U vidUjU novirze MRES%), vi
(RMSE), variUcijas koeficients (RMSE%), vidU
(MEF) un dsper sijas attiecoba (VR). Go statistis

pielikumU.

Anal gzU izmantoja datus par 20365 mega elem
koku sugas Vvienas paaudz383MSI pamuglauksmienr vkl atbilsto g u s
sekojogiem nosacQj umi em:

91 stUva medga elementi ir priede (2970
(855), melnalksnis (903), baltalksnis (726), platldmiz ol s, osi s, | i e
skUbardis wun digskUbardis, kNava &523
el ement i ir priede (340), egle (4144)
baltalksnis (306), platlapji (707) un citi lapu koki (301);

9 visUs uzmUroganas reizUs zinUms mega el

T starp inventarizUcijas periodU paraugl a

T mega el ementa aprUginUtais caurmUra tek
kU divas standartnovirzes no mega el eme
caurmUra tekogU ikgadUjU pieauguma.

Papildus izmantAtsewdiaggunbohpWtgn utmdJ grupu a
monitoringsounenvaUonsUga&namUrotajiem izlases ¢

Rezul t Ut

~Papildinot datus ar 2_02_2,.apga3d<asimml'fjlrt@jsumiamma
vUrtobas iepriekg izstrudUtajiem augganas gai
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mega elementa vidUjUO c i

kokaudzes 1. wun 2. stUva priegu, egNu,
gobu, VvOoksnu, skUbar gul,apu gls&klbamgga
i zmai Au prognozUganai (2.2.7. un 2.2.8.

caur mUr zmai Au

a
e
Is

227.tabula. | setglhav ae und merJtr i n Ut Us al gwibd & asikrthsU rdai f

auggaaiatsa sy (fad reNap 2023 gadU aproksi mUt Us koefi
Koeficient | Standat | 95% ti camohb
Suga s VUrt e "R d min max
bl 0.81996 | 0.01291 | 0.79985 | 0.84421
Priede b2 -1.38440 | 0.23876 | -1.95462 | -0.97846
b3 1.37187 | 0.11400 | 1.19399 | 1.63627
bl 0.97337 | 0.01402 | 0.94798 | 0.99837
Egle b2 -14.34371| 4.23693 | -26.19917 | -8.07720
b3 8.13089 | 1.88207 | 4.26221 | 11.99957
bl 1.12526 | 0.01186 | 1.10327 | 1.15043
BUr zs b2 -2.71272 | 0.33765 | -3.32498 | -2.16669
b3 1.46707 | 0.07049 | 1.35539 | 1.58861
bl 1.00157 | 0.02869 | 0.95503 | 1.05473
Melnalksnis b2 -3.03307 | 0.72645 | -4.84314 | -2.08943
b3 1.46799 | 0.17279 | 1.24621 | 1.91817
bl 1.16003 | 0.01885 | 1.11767 | 1.19582
Apse b2 -3.38418 | 0.84979 | -4.97369 | -1.96568
b3 411218 | 0.40156 | 3.43508 | 4.87950
bl 1.04874 | 0.02511 | 1.00800 | 1.10552
Baltalksnis b2 -1.18575 | 0.31120 | -2.02290 | -0.62212
b3 0.53745 | 0.04012 | 0.47079 | 0.63443
0z 0l s osis | bl 1.06769 | 0.02916 | 1.01518 | 1.11797
digskObardis. sk b2 -6.10092 | 2.39568 | -10.94971| -3.00742
’ b3 3.55676 | 0.82977 | 2.66448 | 5.56077
bl 1.11899 | 0.05329 | 1.03021 | 1.22964
Citi lapu koki b2 -2.30646 | 0.79279 | -3.97859 | -1.25069
b3 0.99161 | 0.12387 | 0.81784 | 1.27418
228.tabula. || esdavealbwmertri nUt Us al gwibdWjslk Us

c aur mlurgag amiatsasy mode Na

(2.®Radd oapud lkag i AO12Bs

Koeficient | Standat | 95% ti camdb
Suga s Vurte UNT d min max
bl 0.81563 0.09449 0.69888 1.08083
Priede b2 -0.27243 0.30969 -0.97675 0.24813
b3 0.17809 0.03876 0.11983 0.27647
bl 0.76036 0.01018 0.74442 0.79183
Egle b2 -23.31949 | 1.89702 | -25.11053 | -17.93684
b3 18.10135 | 2.11943 14.86090 | 23.15761
bl 0.44283 0.02065 0.40375 0.49008
BUr zs b2 -41.24705 | 113.66559 | -41.64120 | -1.66800
b3 8.48160 2451178 | 0.38385 19.69415
bl 0.83671 0.09098 0.64939 1.01109
Melnalksnis b2 -0.31721 0.51397 -1.47671 0.57937
b3 0.20288 0.04646 0.14100 0.33357
bl 0.40157 0.07640 0.33686 0.62553
Apse b2 -24.83976 | 12.26310 | -69.94872 | -24.83980
b3 15.60326 | 3.73696 2.88924 15.60318
bl 0.87270 0.04769 0.79130 0.96444
Baltalksnis b2 -1.60606 0.55052 -3.24089 | -0.78379
b3 0.31432 0.05000 0.23460 0.47879
bl 0.71143 0.03534 0.68717 0.82055
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Koeficient | Standa#t | 95% ti cam@hb
Suga s VUrt o L oNT d min max
Ozols, osis, 1li b2 -18.95410 | 8.61578 | -19.02166 | 1.17046
di gskUbardis, sk b3 22.69125 | 9.77756 0.65886 | 28.94227
bl 0.68051 0.03183 0.61657 0.74718
Citi lapu koki b2 -31.42715| 0.13174 | -31.63664 | -31.17890
b3 6.51745 0.67745 5.47003 7.83175

Vi spUrinUtUs algebriskUs diferences vidUjOU
ar 2023. gadU aproksi mUtajUm vUrtogbUm precgzi
PUrbaudot w4 em|U€dwlijmwtade|Uot,o $i*aa1U|$)1U|zsk|e‘r
tuvi to ideUlajUOm vUOrtgbUOm. PiemUram, vidUj
gan || stUva el emmpntkem ~nmeépUiss miaedd umos i r n

uzmUr ot Us v U0U22tl@. mbukws).( 2. 2. 9. un

U
0

229tabula. | setglav ae uné meprltr i n Ut Us al _gwibd Ujsk Usa wri
augganas gaitafermuesitedNtai § 2i. 2k i e rgChaddlt (hjpir oakrs i 2mOU
koeficientuv Ur t 0 b Um

RUdot U Suga Vid | MRES | MRES% | AMRES | RMSE | RMSE% | MSE | VR | R2
Zpyp Priede 0.24 | 0.01 2.3 0.08 0.10 41.5 0.01 | 0.64| 0.50
Egle 0.37 | -0.01 -3.1 0.12 0.14 39.0 0.02 | 0.62] 0.51

BUr zs 0.31 | 0.00 -0.1 0.10 0.13 42.0 0.02 | 0.64| 0.64
Melnalksnis | 0.32 | 0.00 0.6 0.10 0.12 38.9 0.02 | 0.57| 0.53

Apse 0.58 | 0.00 0.5 0.15 0.18 31.2 0.03 | 0.59] 0.55

Baltalksnis 0.33 | 0.01 2.9 0.11 0.14 42.1 0.02 | 0.65]| 0.47

Platlapji 0.45 | 0.00 1.1 0.13 0.16 34.7 0.02 | 0.64| 0.57

Citi lapu koki | 0.44 | 0.00 -0.2 0.16 0.19 43.7 0.04 | 0.48]| 0.49

D Priede 26.85| 0.03 0.10 0.39 0.51 1.89 0.26 | 1.01| 1.00
Egle 25.15| -0.06 -0.23 0.58 0.72 2.88 0.52 | 1.01| 0.99

BUr zs 21.13| 0.00 -0.01 0.52 0.65 3.08 0.42 | 0.99]| 0.99
Melnalksnis | 21.69| 0.01 0.05 0.51 0.62 2.86 0.39 | 0.99] 0.99

Apse 28.07, 0.02 0.05 0.73 0.90 3.22 0.82 | 1.00| 1.00

Baltalksnis 15.48| 0.05 0.31 0.56 0.70 4.51 0.49 | 1.03| 0.98

Platlapji 2542 0.02 0.09 0.65 0.78 3.09 0.61 | 1.00| 0.99

Citi lapu koki | 18.27| 0.00 -0.02 0.79 0.96 5.23 0.91 | 0.98] 0.98

zopivi dUj U caurmUra tekogais vidiljaiurprdriso cies k aidsa |
Vid-ar i t mUti ski V|dUJU—uvzmhlUJr]qutUowauebamanBEBl%slc

AMRES-v i dUj U absol I t Ustamdannobvirze,en; RMBEYW RMS$SBlci j as kokd Uj
kvadr Ut i sk Udigpbdijasat i eR2odeR;er mi nUci.j as koeficients

22.10tabula. 11 esgdvealwmerr i n0t Us al gwibdUjsk O
caurmlbganas gaitaPmmsiedNai §R2i 2ki e rgLﬂdqut Uj i
aproksi mUtajUm koeficientu vUrth

RUdot ( Suga Vid | MRES | MRES % | AMRES | RMSE | RMSE % | MSE | VR | R2
Zpwp Priede 0.10 | 0.00 -2.6 0.07 0.09 97.3 0.01 | 0.39| 0.42
Egle 0.22 | 0.00 -0.5 0.10 0.13 58.0 0.02 | 0.34| 0.39

BUr zs 0.11 | 0.00 -0.5 0.08 0.10 98.8 0.01 | 0.12] 0.13
Melnalksnis | 0.15 | 0.00 -2.3 0.10 0.12 80.6 0.02 | 0.26| 0.31

Apse 0.14 | 0.00 2.0 0.09 0.12 84.3 0.01 | 0.13| 0.04
Baltalksnis 0.18 | 0.00 -0.5 0.08 0.11 57.8 0.01 | 0.40| 0.42

Platlapji 0.27 | 0.00 1.0 0.11 0.13 49.1 0.02 | 0.35| 0.37

Citi lapu koki | 0.23 | 0.00 -0.4 0.10 0.13 55.7 0.02 | 0.35| 0.37

D Priede 9.57 | -0.01 -0.13 0.34 0.47 4.93 0.22 | 0.98] 0.99
Egle 11.82] -0.01 -0.05 0.51 0.63 5.34 0.40 | 0.97] 0.99

BUr zs 8.58 | 0.00 -0.03 0.40 0.52 6.07 0.27 | 0.98]| 0.99
Melnalksnis | 10.81| -0.02 -0.16 0.49 0.62 5.75 0.38 | 0.97] 0.99
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RUdot ( Suga Vid | MRES | MRES % | AMRES | RMSE | RMSE % | MSE | VR | R2

Apse 7.29 | 0.01 0.19 0.44 0.58 7.97 0.33 | 1.10| 0.98
Baltalksnis 10.76| 0.00 -0.04 0.41 0.53 4.95 0.28 | 0.99| 0.99
Platlapji 13.17| 0.01 0.10 0.56 0.67 5.12 0.45| 0.98 ]| 0.99

) Citi lapu koki 13.36| 0.00 -0.03 0.52 0.65 4.89 0.43 | 0.98| 0.99
zopivi dUj U caurmUra tekogais V|dlujalurpTﬂJrrlsocplesrka)ldsa |
Vid-ari t mUtiski vi de U -vinmlj @t dovUrgebe enmMBEB®S i «

AMRES-vi dUj U absol Tt Ustandannovirze,.en; RMBEW RMS B ci j as kwoed Uj
kvadr Ut i sk Udigpdtdijasat i mp Odvet ; e chaRikoelitients

VidUj U caurmUra augganas gaitas algebri sk
aproksimUtajUm koeficientu UrthUm prognozU
jeb sugu grupUm pie dagUdlem_caurmUrlem bUze:
| ogi skas tiek model Ut as ar Q Umﬁrecmsunoﬂgst&ms)izs

diapazona (2.24 7 2.226. atTtolUr) L st Uvavimemlad oejl uenmae nft d rem
atbilstoga, ja izmai Aas prognozUtUs pie konst
biezgdbu.

TurpmUkai mega elementa vidUOjU caurmUr a

vispUrinUtUs algebriskUs diferences vienUdoj
aproksi mUt Us koeficientu vUrtobas.
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b) A1.3 (gadi)

2219, attUls. Pwiedd¢s) crxmdmimadsA@ad at kar gbU no
vecuma (Al. 3) vumIUa]riJr ockasuir mmilltr Gy .audpgamud sa ) g ait tkaa |
caur mUr a krlgaugstuma vecumU 50 ga

a) | t046; (P2; 24; 16&:s 828m)20b)12| 4t Omp; (iM€0. at ovU bi e:
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2.220. atEgld3h s3mUrvoitddsj U c gurimlmad A@B at kar ¢gbU no
vecuma (Al.3) vindUjpr ckasuirmiltra .a d g amud sa ) g ait tkea |

caurmUra krl gaugstuma vecumU 50 ga

a) | +046; (P2; 24; 16&s 828m)20b)12| 4t Omp; (iM€0. at ovU bi e:
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2221 atBtOWlamUrvGitddls U cgurimlrad A@d at kargbU no
vecuma (A1l.3) vurdUgpr acksuirmltrd .a ud ggarud sa )g ait tkaa |

caurmUra krilgaugstuma vecumU 50 ga
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a) | tU046; (DP2; 24; 16&@: 816m)12b)8| 1 4schys R®EOatovU biez

D (cm)
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b)
2222, atMeUlns.luk gnlavgitdlsj U c gurimbrad A@B at kar gb U0 n
vecuma (A1l.3) vurdUgpr ckasuirmlltr & . a i g amud sa ) g aait tkaa |
caurmUra krl gaugstuma vecumU 50 ga

a) | +046; (P2; 24; 1&s 828m)20b)12| 4t Omp; (iM€0. at ovU bi e:
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2223 atApstsl g mUrvgitddsj U cgurimlrada A@d atkarobU no
vecuma (Al.3) vurdUgpr ckasuirmilltrla . a i gog amud sa ) g aait tkaa |
caurmUra krl gaugstuma vecumU 50 ga

a) | U092, (D4; 36; 28; %20;282 2m);18) 4l cm) DviReq. Bt ov U0 bi e
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2224 atBtallt o kPBrvgitdds U c gurimbrad A@d at kar gbU n
vecuma (Al.3) vurdUgpr ckasuirmlltr & . a u gog amud sa ) g aait tkaa |
caurmUra krl gaugstuma vecumU 50 ga

a) | =t0%4; (DO; 16; 127 86¢cmL2; bB; I # smPysRicomat ovU biezg
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b)
2225 a tPltEpjusu.z mUrvgitdlsj O c durimlrad A@d at kar gbU nc

vecuma (A1l.3) virdUdpdr cckasuirmilltr G . a f g amud sa ) g aait tkaa |
caurmUra krl gaugstuma vecumU 50 ga
a)lst Uwos @4D; 32; 24; 16 836m)28b)20| s20vd ¢m060Rel atovU
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2.226.
krl gaugst uma

a)

50
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D (cm)

30

30

10
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b)

I =t 024;

(DO

50

A1.3 (gadi)

a tCitullalpiskoku u z mU rvgi td0lsj U

80 90

c duri mWUrad A@B

100

atkar 9

vecuma \(lAdLUJ3U wau raplro& storamdlly dn a s
atkar gl rmdr a

Aproksi mUt as

k
b C
m

O Cr O

2.2.11 tabula. Me ¢ a

ka
Jr z a
kst

ggUr sl aukuma
apses,

E) |l apu koku

16;

j aun

12 &6¢

0.60.

krT gaugst uma

mi2;

as koef

mega e

bB; I &

i cientu
2.22ntaa bAuwl anpa d eM i Uegnathdaoi j u(ms. par
me | nal( bghAba, bagaal kg Ahpampituartlkas

| ement u

vidUj O

vecumU 50
smPy s RieomBa.t v U biezd

vUrtgbas 2.

caur mUr

el\elrmbLana @ugy & madls agai t afsxrmmhx)deNa

prognozUt dauk pidabgipd) st atistiskiegaddoapjokarm

koeficientu vUrtobUm

RUd 9 Suga Vid | MRES | MRES% | AMRES | RMSE | RMSE% | MSE | VR R2
Zoy | Priede 0.23 | 0.00 -1.5 0.08 | 0.10 42.3 0.01 | 0.61 | 057
Egle 0.28 | -0.01 | -4.4 0.10 | 0.13 46.3 0.02 | 0.52 | 0.56

BUr zs 025 | -001 | -2.2 0.10 | 0.12 48.9 0.02 | 0.71 | 0.66
Melnalksnis | 0.27 | -0.01 | -2.0 0.09 | 0.11 42.2 0.01 | 0.63 | 062

Apse 0.52 | 0.01 2.5 013 | 0.17 32.4 0.03 | 0.61 | 061
Baltalksnis 029 | -001 | -29 010 | 0.12 42.5 0.01 | 0.68 | 057
Platlapji 0.34 | -001 | -3.4 0.12 0.15 42.4 0.02 | 0.60 | 0.53

Citi lapu koki | 0.33 | -0.01 | -2.2 0.13 | 0.16 49.1 0.03 | 0.62 | 0.53

D Priede 25.09 | -0.02 | -0.07 0.38 | 0.48 1.93 0.23 | 0.99 | 1.00
Egle 17.16 | -0.06 | -0.36 0.52 0.64 3.75 041 | 098 | 1.00

BUr zs 17.57 | -0.03 | -0.16 0.48 | 0.62 3.50 0.38 | 0.99 | 1.00
Melnalksnis | 18.82 | -0.03 | -0.14 0.46 | 0.57 3.05 0.33 | 0.99 | 0.99

Apse 26.14 | 0.07 0.25 0.67 0.85 3.25 0.72 | 1.01 | 1.00
Baltalksnis | 14.08 | -0.04 | -0.29 049 | 0.61 4.33 0.37 | 0.97 | 0.99
Platlapji 18.23 | -0.06 | -0.32 059 | 0.73 3.99 0.53 | 0.98 | 1.00

Citi lapu koki | 15.93 | -0.04 | -0.23 0.66 | 0.82 5.16 0.68 | 0.97 | 0.99

Zowivi dUj O

caur mUr a

tekogai s
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Vid-aritmUtiski vidUjU -wvznlj @t doviUreeéba mnmMBEBES i «
AMRES-vi dUj U absol |t Ustandannbvirze,en, RMBEYw RMSBici j as koied Uj
kvadr Ut i sk Udisptisijgseat i e OdeR ; e chaRikoelitients

2.212.tabula.Me ga el emen tnaUrvai dalljglhy acnaausr gfarmulad s mo d -
aproksi mutUs koeficientu vUrtobas un t

- _|  Standar 95% ticamodhb
Suga Koeficients VUrtg KNI d min max

o]0] 2.78898 0.06857 2.65453 2.92344

bl -0.97049 0.02134 -1.01232 -0.92865

Priede b2 1.74546 0.03125 1.68419 1.80672
b3 -0.16502 0.01708 -0.19850 -0.13154

b4 -0.03637 0.00671 -0.04953 -0.02320

b5 0.07387 0.01777 0.03902 0.10871

b0 2.84671 0.04000 2.76829 2.92512

bl -0.85052 0.01493 -0.87979 -0.82124

Egle b2 1.73532 0.01975 1.69660 1.77405
b3 -0.24970 0.00928 -0.26789 -0.23151

b4 -0.00323 0.00063 -0.00446 -0.00199

b5 0.06640 0.01263 0.04165 0.09116

b0 3.31184 0.03901 3.23536 3.38831

bl -1.28028 0.02062 -1.32070 -1.23986

BUT 7 s b2 1.94376 0.02539 1.89399 1.99352
b3 -0.15154 0.01100 -0.17310 -0.12998

b4 -0.03860 0.00336 -0.04519 -0.03200

b5 0.02381 0.01617 -0.00789 0.05551

b0 3.01233 0.08734 2.84098 3.18368

bl -0.90225 0.04302 -0.98666 -0.81784

Melnalksnis b2 1.72400 0.05028 1.62536 1.82265
b3 -0.27978 0.02117 -0.32130 -0.23825

b4 -0.02664 0.00360 -0.03370 -0.01958

b5 0.08434 0.03220 0.02117 0.14751

b0 2.99436 0.10747 2.78343 3.20528

bl -1.10281 0.06995 -1.24010 -0.96553

Apse b2 1.90804 0.06172 1.78692 2.02916
b3 -0.10786 0.04223 -0.19075 -0.02498

b4 -0.07696 0.00366 -0.08414 -0.06979

b5 0.03998 0.06248 -0.16260 0.08264

b0 3.39727 0.07421 3.25165 3.54289

bl -0.91692 0.05244 -1.01983 -0.81401

Baltalksnis b2 1.36236 0.06163 1.24141 1.48330
b3 -0.16223 0.02483 -0.21096 -0.11350

b4 -0.02280 0.00310 -0.02889 -0.01672

b5 0.08863 0.03905 0.01200 0.16527

bO 3.10183 0.08203 2.94088 3.26277

bl -0.94966 0.03853 -1.02525 -0.87407

Ozol s, osis, |i/{ b2 1.75041 0.04489 1.66233 1.83849
di gskUbardis, sk b3 -0.20555 0.02176 -0.24825 -0.16286
b4 -0.00861 0.00149 -0.01153 -0.00569

b5 0.00286 0.03431 -0.06446 0.07018

b0 3.43823 0.13127 3.18045 3.69601

Giti lapu koki bl -1.16457 0.06930 -1.30066 -1.02847
b2 1.74750 0.07677 1.59674 1.89826

b3 -0.17342 0.03243 -0.23711 -0.10973
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Suga Koeficients| VUr t Stkan,i??r{d grii? tic?n;r:((;b

b4 -0.01876 0.00302 -0.02469 | -0.01283

b5 0.19356 0.05855 0.07858 0.30854
Gim model im nOZQrB(;agLQIdliI[DHUIJelknngCBGQb/a spUrin Q
pieejas modelii r t as, ka gaj U mpirthgprognozes perlwlrﬁw(mkosku vUrC
cirgana. TUpat gis modelis lietoj &ms kUemUd;d)J
saIQd2|ntumL_'J ar 2. 2. V|enUdOJumu nav pUrbau

i zmai Aas i1 gUOkUO (100 gadu) periodO0O.

Ar 2.3. vienUdojumu vidUjU caurmUra izmaiA.
bet pUr0Uj OUm koku sugUm sistemUtiski mazUkas.
novirze, pUrbaudot to uz vi enUdnoozulhua jiazrs tpriledc

vidUjam periodi skaj am c¢ aur nmhrva 5% (R.214.dapulana m n a v

pZira@rud tgoa dwn vp rddJg oo szatro odi s

StarpgQbai starp

caur mUr a pieaugumu nav kongaanEmenkarkragawg
unvi dUj o caur mUr u, megaudzes ggUr sl aukumu un
el ementu, ¢gguUr s22ail2RkB4maas ubiimu) . ( 2.
0.60 y =0.0002x - 0.0203 0.60 y=0.0007x - 0.0198
R?=0.0066 R2=0.0052
-0.40 -0.40
0.60 -0.60
0 20 40 60 80 100 120 140 160 180 200 220 240 260 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
A5, gadi D;;,cm
0.60 y = 0.0007x - 0.0223 0.60 y =-0.0004x - 0.0027
R?=0.0074 R*=0.0006
0.40 0.40
£ 020 £ o020 L
; 0.00 ; 0.00 :: & w‘{;,%%g %@w‘%@ e e KAl
Efozn E’fo,zn “"e wot Too
-0.40 -0.40
-0.60 -0.60
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 0 5 10 15 20 25 30 35 40 45 50
G, m?ha! BAL, m?ha!
2227 attUls. Starpgogba starp uzmUrgto un progn
priedUm:

DeItaZon|V|deU periodi skU caurmUra pieauguma -Broga)rAigmeag as t ar p u
el ementa kri gaugme ganae lveme mts a \DldUJaumegaadzeuuggallrmelgaaakumslr
el ement u, kas | iel Uki par konkrUto elementu, ¢4
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0.60 y =0.0005x - 0.0339 0:60
§ R? = 0.0086
0.40 k
£ 020
&
£ 0.00
s
R -020
040
-0.60 ’
0 20 40 60 80 100 120 140 160 180 200 0 4
A, 4, gadi
0.60 y =-0.0003x - 0.0028 0.60

25 30 35 40 45

R?=0.0007

50 55 60 65 70 75 80

G, m?ha!

2228 att Ul s

DeltaZowivi dUj U periodi skU

Starpogba

-0.60
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st

8 12 16

S 10 15 20

arp

egl Um:

y =0.0015x - 0.0353
R*=0.0107

20 24 28 32 36 40 44 48 52 56 60 64 68

D,;, cm

y =-0.0007x - 0.0013
R?=0.0066

25 30 35 40 45 50 55 60 65 70 75 R0

BAL, m?ha’!

uzmUr ot o wu

n

caur mUr a pi eauguma -Broga)rApiombeag st ar p

progn

u

el ementa krl gawgme gjanae lvermemtsa Vi dUj aiimefaade &si §§ Binsd gpaaku mby
el ementu, kas |lielUki par konkrUto elementu, ¢4§g
0.60 y=0.0003x - 0.0165 060 y = 0.0006x - 0.0158
R2=0.0022 . R2=10.0022
0.40 0.40
£ 020 g 020
F 0,00 - - F 0,00
s ’ ) |
R -020 K020
-040 | 040
-0.60 -0.60
0 20 40 60 80 100 120 140 160 180 200 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
A 3, gadi D3 cm
0.60 y=0.0003x - 0.0131 060 y=0.0001x - 0.0065
. R2=10.0007 R2=0.0002
0.40
£ 020 »
B . 3
& 0.00 R 4
=
& -020
-0.40 .
-0.60
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 o 10 15 20 25 30 35 40 45 50 55 60
G, m?ha! BAL, m?ha’!
2229 att Ul s Starpdoba starp uzmUroto un progn
b Uien:
DeltaZowivi dUj O periodiskUO caurmUra pieauguma -Broga)rApioheagast arp u
el ementa krl gaugme yganaelvemeamisa Di dUj aiimefguadesi §§birnsd gaalbumbr

el

ement u, kas |
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=0.002

y=0.0003x - 0.0172
R2

R2=10.0031

y =0.0008x - 0.0196

-0.40 o -0.40 °
-0.60 -0.60
0 20 40 60 80 100 120 0 4 8 12 16 20 24 28 32 36 40 44
Ay 5, gadi D, ;. cm
0.60 y =-0.0003x + 0.0026 0.60 y =-0.0002x - 0.0044
R*=0.0006 R*=0.0003
040 0.40
T
£ 020 £ 020 Lo nuwmi e ® o
B 2 T Cnme P
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el ementu, kas |iel Oki par konkrUto elementu, ¢4d
212. 4. GgUrsl aukums
Metodika
Datu anal 9ogzU izmantoja datus par 23044 meg.
vienas koku sugas vienas paaudzes vienU stUvU
atbil st sekojogiem nosacQj umi em:

T mega el ementi ir priede (3562 mega el em
melnalksnis (1452), baltalksnis (1159), platlaépjp z ol s, osi s, | 1 epe
skUbardls‘un dlgskUbardls, kNava (1609)

T visUs uzmUrogganas rei zUs zinUms mega el

T starp inventarizUcijas periodU paraugl a

T mega elementa aprUginUtais ggUrsl aukum;
neatggiras vairUk kU divas standartnouvi
aritmUtiski vidUjU gdgUrslaukuma tekogU

AtgglrQb no’iepriek‘ngiem gadiem, goreiz a
caurmUra izmai Au model Uganai , bet visus, k as
Mega elementa @§ggUrslaukuma izmai Au model
vienUdojums (Donis et al ., 2022), kas papil di
o o 7 ok b T 5 0 5 “OO ~ YO et 7
O O w W3 — wd W33 WO~ W ww
p T 0 0 0 (2.5)
20 ©
kur Gy i mega elggmerstt aukums %ari oda beigUs,
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G i mega el ementa ggUrslZdafkums perioda
A i mega el ementa krilgaugstuma vecums
A mega el ementa Kk Tgaugstuma vecums
GL |ggUrsIaukpma|edmmaUkumU mega el ementie
konkrUto mega elementu (ja 1. st Uva me
mega elements, tad 1. un%&,. stUva ¢ggUr
SI 1T pUc 2.1. formulas prognozUtais vidUjai
platlapji 100 gadi; B, M, A 50 gadi; Ba un citi lapu koki 20 gadi), m;
Cos 1T fiktdovais maindggais, vai pUdUjo 5 gadu
boie 1 koeficienti.
Mega el ementa ¢ggUrsl aukuma pieauguma

Wi ndows,
i zmant ot i

Vi enUdoj umu
( MRES)
( RMSE)

( MEF) un

pi el

i kumO.

Rezult Ut

at kUrtoti

Uci

i zMadnodejso k ur § k W

nej augai
uz mUrspaiis tnietgia.

atbilstogba i

procentull U
vari

j as

di spersij a

Papil dinot J
modelim (2.5 formula). Lai atviegltumo d e Na
kas nastatistiskib |

vUroj amas
ggUr slaiukUjma mpe reiaadjiusnuo nav
kr I‘gaugst uma
ggUr sl aukumu
summu, (2.2.35. 2.2.42

2.2.13. tabula. Me ¢ a

dat u
ti ski,
l zstr UdUt ai

S

vecumu
~mega
attuli)

un

elgegmbrnstlaau k uma

vidUj O
koef.

Ci

novi

ent s

S attiecoba

bUzi

boni

e |

apr ok srslankiima gieaupuaa n a s
praktisku

vienUOdoj ums
si st e@dlBitabllap St anropvd razies st ar p
konstat Ut as

pUrbaudot

t Ut es
ement u,

zvUrt Ut a

e |

Zmai

faktors i

ement

zmantoj o

/

rze MRES®), Vi
( rROVISEEN®) , e fve kdtUi
( VR) Go sta

‘ etoganu,
bbt ot ogvbBkt 0bagi skas

(2.

u

rUdot Uju

z
u

i kgadUj U ggUrsl aukuma pieauguma

RUd ¢ Suga Vid | MRES | MRES% | AMRES | RMSE | RMSE% | MSE | VR R2
Zgp | Priede 0.18 | 0.00 0.0 0.11 | 0.16 85.6 0.02 | 058 | 0.58
Egle 0.15 | 0.00 0.0 0.10 | 0.16 | 1045 | 0.03 | 0.62 | 0.62

BUr zs 0.14 | 0.00 0.0 011 | 017 | 1177 | 0.03 | 0.60 | 0.60
Melnalksnis | 0.14 | 0.00 0.0 010 | 015  102.0 | 0.02 | 059 | 0.59

Apse 0.28 | 0.00 0.0 0.11 | 0.18 63.3 0.03 | 077 | 0.77
Baltalksnis 0.17 | 0.00 0.0 015 | 021 | 1205 | 0.04 | 0.67 | 0.67
Platlapji 0.07 | 0.00 0.0 005 | 0.09 1356 | 0.01 | 042 | 0.42

Citi lapu koki | 0.07 | 0.00 0.0 007 | 012 & 163.0 | 0.01 | 043 | 043

G Priede 14.56 | 0.00 0.0 0.56 | 0.79 5.4 0.62 | 1.00 | 1.00
Egle 5.98 | 0.00 0.0 0.51 | 0.80 13.3 0.64 | 1.00 | 0.99

BUr zs 6.31 | 0.00 0.0 0.56 | 0.83 13.1 0.68 | 1.01 | 0.98
Melnalksnis | 6.70 | 0.00 0.0 048 | 0.73 10.9 0.54 | 1.00 | 0.99

Apse 7.36 | 0.00 0.0 0.57 | 0.88 12.0 0.77 | 1.01 | 0.99
Baltalksnis 5.94 | 0.00 0.0 0.75 | 1.03 17.4 1.07 | 1.01 | 0.98
Platlapji 2.35 | 0.00 0.0 0.27 | 0.47 20.2 0.22 | 098 | 0.98

Citi lapu koki | 2.08 | 0.00 0.0 0.37 | 0.59 28.4 | 035 | 0.94 | 0.94
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'RUd 9| Suga | Vid | MRES| MRES%| AMRES | RMSE | RMSE%| MSE | VR | R2 |
zspimega el ementa ggUrslaukuma tekdgaddmegdUpl emer
ggUr sl a%adums, m o o ) o

vid-aritmUtiski vidUj U -vimlj @t dovUrgebaenmMBBERBES i «
AMRES-vi dUj U absol Tt Ustandannovirze,.en; RMBEW RMS B ci j as kwoed Uj
kvadr Ut i sk Udigpdtdijasaat i mp odeRt;erR2i nUci jas koeficients.

22l14.tabula.Me ga el gflest auguma i zmddmium)s mode Na
aproksi mutUs koeficientu vUrtobas un t

- _| Standar 95% ticamdbe
Suga Koeficients VUrtag KNI d 2 min max
b0 0.05510 0.01232 0.03095 0.07924
bl -0.05290 0.01108 -0.07462 -0.03117
b2 6.58212 1.65859 3.33023 9.83401
Priede b3 0.87003 0.01547 0.83970 0.90036
b4 -0.19094 0.01234 -0.21513 -0.16676
b5 0.07562 0.00904 0.05789 0.09335
b6 0.03922 0.00837 0.02282 0.05563
b0 0.06687 0.00919 0.04886 0.08488
bl -0.06120 0.01090 -0.08256 -0.03984
b2 8.65696 1.10054 6.49960 10.81431
Egle b3 1.05480 0.01146 1.03234 1.07726
b4 -0.09296 0.00389 -0.10059 -0.08534
b5 0.03626 0.00622 0.02407 0.04844
b6 0.04376 0.00586 0.03226 0.05525
b0 0.05329 0.01105 0.03163 0.07496
bl -0.13338 0.01512 -0.16302 -0.10374
b2 -5.90083 0.92962 -7.72324 -4.07841
BUr zs b3 0.87166 0.01400 0.84421 0.89910
b4 -0.12620 0.00498 -0.13597 -0.11644
b5 0.13314 0.00698 0.11946 0.14682
b6 0.04875 0.00750 0.03404 0.06346
b0 0.09180 0.02027 0.05204 0.13157
bl -0.12980 0.03136 -0.19132 -0.06828
b2 4.07900 1.81233 0.52393 7.63407
Melnalksnis b3 0.88401 0.02193 0.84100 0.92702
b4 -0.09845 0.00846 -0.11504 -0.08186
b5 0.03656 0.01401 0.00908 0.06405
b6 0.02155 0.01476 -0.00740 0.05050
b0 0.14578 0.03029 0.08634 0.20521
bl -0.12741 0.04108 -0.20801 -0.04682
b2 5.73418 2.13217 1.55075 9.91762
Apse b3 1.35612 0.02602 1.30506 1.40717
b4 -0.17458 0.01305 -0.20019 -0.14897
b5 0.04423 0.01423 0.01632 0.07214
b6 0.01773 0.01615 -0.01396 0.04942
b0 0.13197 0.03162 0.06992 0.19401
bl -0.37162 0.06476 -0.49868 -0.24456
b2 5.91005 1.90523 2.17194 9.64816
Baltalksnis b3 0.89883 0.02238 0.85492 0.94274
b4 -0.15640 0.01107 -0.17811 -0.13468
b5 0.05397 0.02893 -0.00280 0.11074
b6 0.04730 0.01905 0.00992 0.08468
b0 0.01839 0.01098 -0.00315 0.03992
bl -0.02014 0.01493 -0.04942 0.00914
0zo0l s osi s i e b2 -0.68839 1.11950 -2.88423 1.50745
di §sk Ub rdis ’ sk b3 1.09730 0.03516 1.02833 1.16627
’ b4 -0.02542 0.00364 -0.03256 -0.01828
b5 0.02073 0.00740 0.00621 0.03524
b6 0.01138 0.00777 -0.00386 0.02662
Citi lapu koki b0 0.04006 0.02369 -0.00645 0.08656
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- ~| Standar 95% ticamdbe
Suga Koeficients VUrt Q K NT d 2 min max
bl -0.05778 0.04823 -0.15246 0.03691
b2 -0.54735 1.97302 -4.42042 3.32573
b3 0.93486 0.04602 0.84452 1.02521
b4 -0.06390 0.00765 -0.07892 -0.04889
b5 0.05891 0.02350 0.01279 0.10503
b6 0.03152 0.01507 0.00193 0.06111
10 y =-0.0000x + 0.0000 10 y =-0.0009x + 0.0118

08 R?=0.0000 08 u R =0.0034
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