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• Knot types/structures

• Max knot diameter

• Density (basic, green)

• Juvenile wood

• Heartwood (% & mm)

• Tree age/ number of rings

• Bark

• Latewood/Earlywood

• Fiber length

• Fiber width

• Fiber wall thickness

• Carbon content (LCA)

• Branches, tops and needles

by HprCM

• …..

HprProp
combines models
for predicting
wood properties
and StanForD 
2010 hpr-files



• Basic density
- Bending strength- & stiffness, C-class
- Surface hardness
- Chip and fiber properties,
- Yield (material) & Combustion value

• Thickest branch/whorl

+ Distance between whorles

• Heartwood
- durability

Some wood properties harder to measure during operation,
but possible to predict

+ LCA Data
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Tall 1 294 60,259 17,748 51 1
SSTE:021
80 SkinnsbSetraKv1

Mottag
n:- 257 246 240 550 550 0,26 0,3493 0,2952 281 435 161 39 22 25 76 278 330 0 22,724 873 558 68 86 0 86

0,000
0 0,2952

Tall 1 294 60,259 17,748 51 2
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 229 222 220 520 520 0,2001 0,2425 0,2255 244 407 139 35 9 23 64 286 294 0 25,996 887 747 59 68 0 86

0,000
0 0,2255 55,2

Tall 1 294 60,259 17,748 51 3
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 200 193 190 415 410 0,1199 0,1446 0,1351 215 394 116 31 7 23 55 282 280 0 26,32 896 773 50 59 0 86

0,000
0 0,1351 43,5

Tall 1 286 60,259 17,748 52 1
SSTE:0118
0 KastetSetraKv1

Mottag
n:- 239 228 220 521 520 0,2111 0,3056 0,2557 270 430 153 38 22 25 74 277 329 0 22,261 879 555 64 86 0 86

0,000
0 0,2557

Tall 1 286 60,259 17,748 52 2
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 221 213 210 416 410 0,1461 0,1725 0,1592 230 402 128 34 9 23 61 284 293 0 25,723 893 743 58 64 0 86

0,000
0 0,1592 66,8

Tall 1 286 60,259 17,748 52 3
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 177 170 170 413 410 0,0931 0,1257 0,1169 201 392 105 29 7 23 51 279 279 31

26,08
5 902 773 44 58 0 86

0,000
0 0,1169 26,9

Tall 1 286 60,259 17,748 52 4
SSTE:100
00 BM U-F

Mottag
n:- 120 115 110 428 420 0,07 0,0761 0,07 152 386 68 21 6 22 37 263 265 100 22,755 907 789 28 44 0 86

0,000
0

0,070
0 24,5

Tall 1 286 60,259 17,748 52 5
SSTE:XXX
X -

Mottag
n:- 13 10 10 430 430 0

0,024
3 0,0221 91 384 27 9 4 22 21 228 247 100 14,405 886 820 5 28 0 86

0,000
0 0,0221 17,3

Tall 1 307 60,259 17,748 52 1
SSTE:021
80 SkinnsbSetraKv1

Mottag
n:- 280 264 260 461 460 0,2502 0,336 0,2797 298 438 172 40 25 25 77 278 333 0 22,563 863 523 72 86 0 86

0,000
0 0,2797

Tall 1 307 60,259 17,748 52 2
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 236 228 220 522 520 0,2111 0,2693

0,248
8 259 410 150 36 10 24 66 288 296 0 26,432 878 725 59 72 0 86

0,000
0

0,248
8 37,5

Tall 1 307 60,259 17,748 52 3
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 194 187 180 413 410 0,1126 0,1469 0,1371 216 391 116 31 7 22 53 283 280 30 26,673 894 768 46 59 0 86

0,000
0 0,1371 29,1

Tall 1 307 60,259 17,748 52 4
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 147 141 140 374 370 0,0578

0,084
6

0,078
2 172 385 82 24 7 22 40 270 267 100 21,915 903 779 34 46 0 86

0,000
0

0,078
2 29,0

Tall 1 307 60,259 17,748 52 5
SSTE:XXX
X -

Mottag
n:- 39 35 30 374 370 0

0,030
7 0,0279 113 383 40 13 5 22 25 242 252 100 13,303 895 805 9 34 0 86

0,000
0 0,0279 13,6

Gran 2 154 60,259 17,748 49 1
SSTE:102
00 GM U-F

Mottag
n:- 81 76 70 525 520 0,0686 0,0766

0,068
6 135 425 86 44 7 27 60 279 282 10 14,753 849 813 27 86 0 86

0,000
0

0,068
6

Gran 2 101 60,259 17,748 50 1
SSTE:102
00 GM U-F

Mottag
n:- 78 74 70 406 400 0,0266 0,0297

0,026
6 94 443 56 39 5 31 64 269 281 0 17,921 881 840 41 86 0 86

0,000
0

0,026
6

Tall 1 225 60,259 17,748 51 1
SSTE:0118
0 KastetSetraKv1

Mottag
n:- 195 184 180 413 410 0,109 0,1599 0,131 215 439 118 36 20 26 75 267 326 0 20,074 910 584 64 86 0 86

0,000
0 0,1310

Tall 1 225 60,259 17,748 51 2
SSTE:0118
0 KastetSetraKv3

Mottag
n:- 161 155 150 520 520 0,0976 0,1244 0,1135 179 407 94 30 8 24 56 273 287 0 23,765 919 762 48 64 0 86

0,000
0 0,1135 30,1

Tall 1 225 60,259 17,748 51 3
SSTE:100
00 BM U-F

Mottag
n:- 120 115 110 493 490 0,0718 0,078 0,0718 143 394 65 22 6 23 41 262 268 58

22,85
8 919 795 33 48 0 86

0,000
0 0,0718 30,6

Tall 1 225 60,259 17,748 51 4
SSTE:100
00 BM U-F

Mottag
n:- 54 51 50 396 390 0,0248 0,027

0,024
8 95 389 31 11 4 22 25 236 251 100 17,039 901 827 14 33 0 86

0,000
0

0,024
8 19,1

HPR-Prop Stem and log characterisation



Material:  Sample plots from the 

Swedish National Forest Inventory

• DBH
• Tree height
• Tree age (BH)
• Coordinates
• Species composition
• Plot areas 

~ 45000 Scots pine trees ~ 70 000 Norway spruce trees
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• DBH
• Tree height
• Age (BH)
• Coordinates
• Species 
• Plot areas

Simulated harvesting
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Scots pine all sawlogs, small end diameter > 140 mm 

52699 logs

Mean values
& ---- 95% of
predicted variation

Results from simulated harvesting of plots from 
The Swedish National Forest Inventory, Bucking simulations by TimAn (Skogforsk) and models for predicting wood properties (Skogforsk, Innventia, SLU)  
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Scots pine, all sawlogs > 140 mm 

Results from simulated harvesting of plots from 
The Swedish National Forest Inventory, Bucking simulations by TimAn (Skogforsk) and 
models for predicting wood properties (Skogforsk, Innventia, SLU)  
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Distance 
between branch 

whorls, cm

Latitude °N

 Kvistvarvsavstånd

Example: 2:nd logs Scots pine
Small end diameter 220 -239 mm (ub)

Distance between
whorls

Results from simulated harvesting of plots from 
The Swedish National Forest Inventory, Bucking simulations by TimAn (Skogforsk) and 
models for predicting wood properties (Skogforsk, Innventia, SLU)  
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Percentage trees without any crooks or damage over latitudes

Norway spruce Scots pine

Results based on analysis of the Swedish National Forest Inventory 2005-2009 (Wilhelmsson 2017 
unpubl.)
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Norway spruce Scots pine

Results based on analysis of the Swedish National Forest Inventory 2005-2009 (Wilhelmsson 2017 
unpubl.)



Results based on analysis of the Swedish National Forest Inventory 2005-2009 (Wilhelmsson 2018 
unpubl.)

R² = 0,7346
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Results based on analysis of the Swedish National Forest Inventory 2005-2009 (Wilhelmsson 2018 
unpubl.)

R² = 0,3466
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Object: Labbo – An ”ordinary” larger (29 ha) harvesting object in central Sweden 



Dominating height, m

Object example: 
Labbo

Dominating 
height map

by 
HprAnalysis

Möller, Bhuiyan,
Hannrup et al.

Wood 
properties

by 
HprProp
Arlinger & 
Wilhelmsson  
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Latitude

Longitude

Labbo

Spatial 
plot of
damaged
and not 
damaged
but logs 
extracted
from hpr-
files
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Spruce butt logs downgraded to fuelwood (blue) and
not downgraded (brown) 

Butt rot damage

No rot damage
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Labbo
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Labbo
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Labbo
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Labbo
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Summary

• Species

• DBH

• Tree height

• Tree age (BH)

• Coordinates

+ +

Models for 
predicting
wood and 
fiber 
properties

Simulated or real harvesting
hpr-files

= TRUE


