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Appendix E: Forest Management
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Appendix E-3 Yicld Tables
(1) Relationship between Crown Coverage Ratio and Yield Tables

Pasl sludlcs in Japan have disclosed the fo]lowmg rclauonshlp between lhe CIOWN coverage
ratio and yield tables. '

QVi = f(A Hi, Cci) = K(A Hi + Ch)Cci

thfc, -

V.o : “annual iricremenl of stand volume (m*/ha) _
CAH o trce height mcrement (dlffercnhal in tree he:ght curvcs) {m)
 Cei R “crown coverage ratio at stand age of i (%)

K (m?), Ch(m) :constants

'Usmg lhc abovc rclatlonshlp and yacld iables prep'm:d in Ramama ihc relauonslup
between lhe crown coverage ratio and stand mcremenl was established. l*]rstly, the values
for All, AV and Av al dlffercnt sland ngcs were cstabllshed based on the yield tables

- and AVI(AH + C) and A(V + v)/(All + C) which correspond to K and Cc rcspeclwely
- were calculated ‘ :

* Value of C (lhr_ou'gli trial and error) 1~ 0. 3 m for Q. robur with hlgh lea[mg density
R o R L 0.2 m for Q. frainetto with low leafing densny
CValueofK 7 03125 for Q. robur (seed) '
- ' - ' o 275 for 0. robur (copplcc) Q. frmnelro
_ _ (copplcc) and Q. cerris
. S_r'_'—_- (1/N)°‘5)_'Il'_- 10%(%) Sr relatwc dlstance bctwccn lrees



(Appendix B-3 Continued)

Table 1(1) . _ '
Quercus robur (from Sced) Site 1 Co/(AVIAH3)=80/25 AHLAN03 (m) .
Y H AH D N Sr G f vV AV JAHY n v Viv AVL /AH3 Cc
20 118 22 105 2113 184 228 0577 118 14 56 1817 9 127 23 112 1836
4 215 19 218 - 818 163 305 0543 356 44 200 128 28 386 46 209 64-67
60 222 12 306 529 160 389 0519 545 43 287 47 29 558 - 427 230 92.90°
§0 320 €8 380 399 156 452 0495 693 33 300 27 25 728 33 300 9696
160 333 05 442 321 168 493 0430 788 20 250 16 23 811 197 23.6 75-76
120 347 03 488 278 - 173 520 0473 853 14 -233 - 8 14~ 867 - 12 200 7564
149 355 01 518 - 254 173 535 0468 889 6 150 S5 12 9 3 8.0 48-26

Table 1(2}
Q. robur (sced) Site 3 ) _ .
Y H AH D N St G f VAV JAI3 v Viv AVE JAN3 (e
20 83 21 89 3100 216 17.0 0594 9 22 92 3200 6 97 22 92 2929
40 158 1.6 166 1088 237 235 0565 210 34 179 217 16 226 35 184 57-5¢
60 209 1.2 240 657 187 297 0545 338 32 213 72 20 358 32 213 6868
80 247 0.8 308. 478 185 351 0528 458 27 245 35 17 4N 21 245 718-18
100 270 05 266 368 193 0 387 0515 538 17 213 .19 - 15 553 16 200 63-64
120 282 02 406 313. 200 405 0511 584 . 8 160 . .12 12 6% : 7 140 51-45
140 289 0.1 435 280 207 416 0507 610 6 150 25 615 -3 80 4826

'lab1c2(1) _ S : o : o ' - o
Quercus robur (COpplCL) © Sitelb - 0 Col(AVIAN3)=80%/22 AHAH10.3 (m) .
Y I AH ‘D N St G i V. AV /AN n . v Vv A\n A3 Cc .
20 136 24 124 1669 180 202 0568 156 37 137 635 22 178 42 177 5064
40 204 1.5 199 896 164 276 0546 307 38 214 108 - 24- 331 . 3§ 211 1-7M?
60 248 09 251 641 .16.1° 335 0527 438 - 28 233 55 22 460 - 27 225 85-82
“80 271 - 05 305° 505 0 164 - 369 0516 516 - 17 213 0025 16 532 14 175 1164
100 283 02 339 426 171 385 0508 553 8160 15 - 12 565 10 200 5873

Table 2(1) :

Queercus robur (Copplce) Site 2 e : § S E S
Y-H AH - DB - N - Sr G - f v AV JAH3  n v Viv AVl IAH3 “Ce . -
20 116. .21 112 1869 198 185 0579 - 14 29- 121 759 0 17 141 ¢ 34 142-44.52 -

40 179 L3 183 938 (178 247 0554 245 30 . 1887135 19 - 264 30 - 139 6868
60 221 09 241 6510 177 297 0539 354 25 208 - 58 17 371 - 25 208 76-16
80 244 05 287 5100 181 - 330 0529 425 15 188 - 30 . 14 439 14 175 6364
100 256 02 320 432 203 347 0520 ¢ 462 6 120 - 15 10 472 5 100 4436

C Table2(3) ' o

Quercus robur (Coppics) COSied - R S L : L

Y B AN D N St - G - f- -V - AV AN} a0 v Viv AV JAH3 Cc
20 96 1.9 102 2061 - 227 169 0605 9% - 23 105 1059 12 - 110 29 132 3348
40 155 137168 991 - 204 0 220 0562 192 - 25 156 152 . 16 208 24 150 §7-55
60 193 08 223 675 197 264 0550 - 280 21 191 59 013 0 3319 20 182 7065 -
80 215 - 04 266 - 523 203 291 0542 339 - 11 157 32 11 350 11 U 157 5757
100 227 02 295 448 208 306 0539 3715 7 140 14 6 3711 6. 120 5144

Tab!cZ(-l) .

Quercus robur (Coppm,) - Sited . S : S S Sl . -
Y 0 AH D N - 5 G i V.. AV JAHI n v Viv AVL JANY  Cc
20 7.0 1.1 89 2600 230 155 0620 - 73 17 121 1342 © 8- - 81 . 21 - 150 4455
40 129 09 159 1066 237 196 0572 145 - 19 158 175 - 13 158 19 158 5857

60 167 - 08 204 - 712. 224 233 0558 217 17155 - 60 10 - 227 15 136 5649

80 188 04 245 547 227 258 0552 268 10 143 32 8 216 -9 129 5247
100 198 02 271 468 243 27.0 0550 294 5 100 - 15 5-°309 0 57100 3636

* Table 2(5) :

Quercus robur : Site 5 N - S C o ) . .
Y H Al D N & G f YV . AV JAH3 n v Viv_ AVI JAHY Cc
20 59 1.7 80 2840 - 318 . 142 0.635 50 13 95 1483~ 4 54 - 16 . 80 3529
40 104 . 1.1- 138 1167 281 175 0587. 167 ° 15 107 211 I 118 - 16 - 114 3941

60 140 0.8 185 766 258 206 0569 0 164 14 127 707 8 172 - 13 118 4643

8

4

80161 04 222 581 258 226 0560 - 204 7100 25 229 -0 7 100 3636
100 169 .01 246 - 497 265 236 0556 222 . 3" B8O 16 - 226 0 2 50 2918

86—



{Appendix E-3 Continued)

able 3 (1) '

" Quercus frainelto Site ! " Co(AVIANH2)=80%/22  AHZ: AH+0.2(m) .
Y I AH D N 8 -G o V AV JAN2 n v Viv AV AN Ce
10. 55 27 50 6000 235- - -4 38 131 - 41 38 131 43-.43
15 73 18 64 4312 219 138 0615 02 21 105 - 10 2 3t 155 3856

20 99 16 78 3228 178 155 0594 82 20 101 1083 12 9 22122 40-44
25 104 15 91 2546 187 177 0581 104 22 129 683 15 119 25 147 47-53
30 119 15 105 2161 181 18§ 0572 128 24 141 . 435 17 - 145 26 153 51-56
35 133 14 119 1838 175 204 0578 154 - 26 163 323 18 . 172 - 27 167 59-61
40 147 14 134 1553. 173 219 0565 182 28 175 285 18 200 28 175 64-64
45 161 14 160 1322 171 234 0565 213 31 194 231 18 . 231 31 194 7171
S0 174 13 165 63 169 249 0561 243 30 200 159 . 19 262 31 207 1375
55 187 13 179 1051 164 265 0555 275 - 32 213 112 - 15 292 30 200 7773
60 198 1.2 193 956 163 280 0552 306 31 221 95 17 - 323 31 221 80-80
65 209 11 2006 883 161 294 0548 337 31 -238. 73 .16 353 31 238 §7-87
S0 219 10 219 - 814 160 307 0544 366 29 241 69 16 © 382 29 241 3888
75 227 08 132 . 51 161 - 318 0542 39 25 250 63 15 407 25 250 9191
80 234 07 244 699 162 327 0540 413 22 244 52 15 428 21 - 233 3985
85 240 06 255 . 657 162 - 336 05M° 432 .19 238 . 42 15 447 19 238 8787
S0 245 05 265 . 622 163 343 0532 449 - 17 243 35 15 464 17 243 8888
95 250 05 273 595 164 348 0531 463 . 14 - 200 27 15 478 14 200 73-713
00 254 04 280 573 164 353 0529 574 11 (183, 22 15 487 11 183 67-67
105 257 03 287 . 552 166 358 0525 483 9 180 21 14 497 8 160 65-58

110 259 02 294 . 532 16.7 368 0524 490 7175 20 - 13 . 503 6 150 64-55
115. 261 . 02 300 513 169 363 0522 495 -5 125 19 12 . 50% 4 100 45-36
120 262 01 306 496 1721 365 0521 498 3 100 17 11 - 509 2 6.7 36-24
Table 3(2) -
Q. frainetto o - Site2

Y H AH-D N . S G- - V AV fAH2 n- v Viv AV JAH2 Cc

107 48 24 446000 269 111 30 26 100- . 0 30 2 - 100 36-36
150 65 L7 .59 4600 - 227 . 129 0644 51 21 116 1000 3 54 24 126 4246
200 80 15 73 3476 212 146 0616 72 21 - 124 1100 9 . 80 - 26 153 45-56
25794 14 086 2776 202. 161 0595 - 90 18 113 700 14 104 24 150 4155
0300107 13 10072215 199 175 0581 109 19 127 S61° 16 125 21" 140 46-51
351200 131141833 195 189 0574 - 130 21 140 362 16 146. 21 14.0 51-51
J407 133 13 12771598 188 203 0570 154 0 240 160 . 255 15 169 24 160 58-58
4501450 1.2 142 1373 186, 217 0566 178 24 170 - 225 16 194 . 25 179 62-65
50 15712 157 1191 185 231 0560 ° 203 25 179 182 17 220 ° 26 186 65-68
55168 LI 170 1070 - 182. 243 0558 - 228 25 192 121 16. 244 - 24 185 70-67
L 60178 ° 1.0 183 © 969 180 255 0556 253 25 . 208 10t - 16 . 269 .. 25 20.8 76-76
T65. 187 09 196 884 180 267 0553 - 277 24 218 85 16 - 293 24 218 79-79
70195 08 209 810 180 278 0551 300 .23 230 74 15 315 22 220 84-80
2757203 08 221750 180 288 0543 3227 22 220 60 4. 336 . 21 210 80-76 -
80 210 07 233 697 180 297 05460 342 - 20 . 222 - 53 14 356 - 20 222 81-81
L85.2167 06 243. 654 181 - 304 0545 . 359 17 213 43 M3 17 213 1777
90 221 05 2530 616 . 182 - 310 0544 - 373 T 14 200 38 14 387 14 200 713-73
.95.225- 04 261-: 588 183 315 0543 385 12 200 . 28 3 398. 11 183 73-67
00228 03 259 562 185 319 0543 . 395 10. 200 25 13 . 408 10 200 73-13
Lo 1057230 03 2760 540 - 186 323 0540 0 403 8160 0 22 - 12 AlS 7 140 5851
S 1100233 02 283 518 189 326 0540 - 410 ¢ 7. 115 22 i 421 6 - 150 64-55
T1150 2350 02 290 496 191 328 0538 C 415 S 125 0 22 i1 426 - - 5 125 4045
120 236 01 296 478 194 329 0538 418 ~ 3. 100 18 - 10 428 27 6.7 3624

lgr



(Appendix E-3 Continued)

Table 3(3)

Q. frainetto ; ‘Site 3 2 . : : T - .

N Y H HoH D N Sy G f \'4 AY A2 n - Vv Viv AVl [AH2  Cc
$TR3 I 0600 Se - - AL T3 2 08 33
10 42 1.9 40 6000 30.7- - 17 5 7t 0 0 17 15 1.1 26-26
15 57 15 53 5500 237 122 - 42 25 147 0 -0 42 25 147 5353

071 14 64 3914 360 137 0648 63 21 131 1500 7 70 25 156 48-57
25 84 13 81 2904 - 221 151 0615 78 15 100 1010 12°° 90 20 133 3748
096 1.2 95 2296 217 163 05M 93 15 107 © 608 14 107 © 17 121 39-44
35 107 1.1 108 1902 264 175 0582 109 © 16 123 394 0 17 124 - 17 13.0 4547
40 118 1.1 121 1626 218 187 0511 126 17 130 276 - 15 - 131 .17 - 130 47-47
C45 129 11 134 1410 296 199 0569 146 20 154 215 4 160 19 - 14.6 5653
50 139 10 149 1227 205 211 0568 167 21175 184 0 14 181 ¢ 21 115 6464
55 149 - 1.0 161 1092 203 221 0568 187 . 20 167 44 15 202 21 175 61-64 -
60 158 09 174 970 205 231 0567 207 20 182 113 14 - 221 19 173 68-63
65 167 09 186~ 886 201 241 0564 226 19 173 84 147240 19 173 6363
70 175 08 198 811 201 250 0560 © 244 18 180 75 - 13 257 . 17 - 170 6562
75 182 07 210 746 202 258 0557 260 16 17.8 65 13 273 .16 178 6565
S0 188 06 221 691 203 265 0555 275 15 188 . 55 13 288 14 175 68-64
"85 192 04 232 643 205 272 0552 0 288 13 200 - 48 13 30t 13 200 71272
90 196 04 241 - 607 207 217 0552 300 127 200 36 12°. 3127 11 183 72:67
.95 200 04 249 57% 208 282 0551 311 i1 183 © 28 11 322 0 10 166 67-60

100 203 03 256 556 209 286 0551 320 9 180 A 11 331 9 180 6666
105 205 02 263 5347 2011 290 0550 327 . 7175 20 10338 0 7 175 6464
110 207 02 270 - 513 213 292 0550 332 - 5125 21 11 343 5 125 4545
115 208 - 0.1 277 502 215 294 0543 335 3-100 21 1346 3 100 2636
120 209 01 284 492 216 296 0545 337 2 507 20 10 348 2. 50 i818 -
Table3(4) . : :

Q. frainetto o ' Site 4

Y A D N S 0TV AV A v Vv AWV JANE Co

107 36 16 34 6000 358- - 9 ¢ .50 0-. . 9 " 9501818
15 50 14 49 5600 267 - o C29 200 1257 4000 L 300 21 130 4548
20 63 13 63 4097 2487 127 0637 51 - 22 147 (100 6 . 57 . 27 180 53.65
225 74 L1 76 3088 243 139 0622 64 - 13 100 1008 9 .. 73 7 16 123 3645
30° 85 11 88 2459 240 150 0611 77 13 100 630 110 887 15 115 3642 -
35 95 10 100 2038 - 233 161 0596 92 - 13 100 421 117 103 15 117 3643
40 104 09 1121737 231 172 0587 ~105° . 13- 11.8 301 12 117 - 14 ¢ 127 4346
45 113 09 125 1480 230 - 182 0578 - 119 14 ° 127 257 . 13 132 15 13.6 4649
S0 122 09 1387 1273 230 191 0571 133 - 14 127 - 207 0 13 1467 - 147127 4646
55 130 08 1507 1130 229 200 0569 148 - 15 150 143 13 - 161 . 15 150 55-55
60 138 08 162 1015 227 209 0569 164 16 155 115 . 12" 176 15 150 5655
65 145 07 173 928 225 218 0564 - 179 15 150 97 12 . 191" 15 150 5555
70 152 07 184 845 225 225 0564 193 14 146 83 12 205 14 . 14661-61 -
75 158 06 195 775 228 232 0564 206 13 163 70 12 218 - 13 163 6868
80 163 05 206 . 712 230 237 0564 217 1. 157 0 63 0 12229 I1. 15.7 50-50
85 167 04 216 661 232 242 0562 27 . 10 167 - 51 127 23910 167 6161 .

90 17.1 04 224 624 234 246 0559 236 9 150 37 - 11 247 © 8 133 5548
95 174 03 232 591 236 250 0558 243 8 160 33 10 253 77 140 5851 -
100 177 03 239 568 237 243 0550 250 7 140 28 10 260 - 7 140 51-51
105 180 03 246 541 237 257 0556 256 - .6 120 .22 - 97 265 5 100 4436
110 182 02 252 519 241 260 0554 261 . 5125 22 -9 270 5 - 1254545 -
115 183 0.1 258 499 245 262 0553 265 4 133. 20 9 . 274 -4 133 4848
120 184 01 264 479 246 264 0550 267 ~ .2 50 20 8 275 1 ."3.0 1811

e



(Appendix E-3 Continued)

Table 3(5)
Quercus frainetto Site 5
Y H AH D N Sr G f A4 AV [AH2 v Viv  AVE [AH2 Cc

10 29 15 30 6000 445 - - 7 6 35 - - 7 6 35 1313
15 42 13 47 5500 321 105 0680 27 20 133 - 3 30 23 153 48-56
20 53 L} 57 4259, 287 115 0673 4. - 14 108 1200 4 45 15 115 3942
25. 63 1.0 70 3316 276 126 0642 51 10, 83 949 7 58 13 10.8 30-39
307209 81 2615 212 1306 0623 61 - 10 90 701 8 69 11 160 3336
35 81 09 92 2212 263 146 0.609 72 11 109 403 9 81 12 109 4040
40 89 08 103 1889 259 155 0602 R3 11 110 333 10 93 12120 40-44
45 97 08 116 1621 256 164 0591 2] 11 110 2683 10 104 it 110 40-40
50 104 07 128 1407 256 172 0587 105 . 11 122 214 16 . 115 1t 122 44-44
55 1Ll 07 139 1238 256 180 0.581 6 1t 122 169 0. 126 . 11 122 44-44
60 118 07 150 1100 256 187 0576 - 127 It 122 138 10 137 11 122 44-44
65 124 06 160 . 988 . 257 - 194 0572 138 - 11 138 112 10 148 11 13.8 50-50
70 130 06 167 . 893 257 200 0569 148 11 138 9. 10 158 10 12,5 50-45
J75 135 05 179 819 259 206 0568 S 158 0 10 143 M9 167 9 129 52-4%
§0 139 04 189 . 757 261 - 210 0568 168 . 10 153 . 62 8 176 9 138 56-50
85 143 04 198 705 - 263 214 0568 177 9150 52 7 184 8§ 133 55-48
90 146 03 207 662 266 218 0568 . 185 8 147 4 6 19 T 1271 53-46
95 149 03 214 625 268 221 0.568 - 192 7140 37 6 198 6 . 120 51-44
100 152 - 03 221 - 594 210 - 224 0568 . 198 6 1200 - 31 5203 .. 5 100 4436
105 154 02 2277 569 272 . 226 0.568 203 5 125 25 4 - 207 4 105 45-38
10 156 - 02 233 - 549 274 228 0568 207 0 .- 4 100 0 20 4 211 . 4 100 36-36
115 158" 02 239 534 274 230 0.567 ° 210 3 100 15 4 214 3 1.5 36-27
120 159 0.1 245 - 524 215 232 0567 213 3 100 10 3 216 2 6.7 36-24
Tabled(1) .
Quercus Cerris . Site 1

Y- 0 AH D N S G -V AV [AH2 n v Viv  AVL A2 Cc

1074737 626000 174 225 0580 72 32 -82 .0- .- M 32 8.2 3030
15 104, 30 87 3000 176 165 0.566 97 .0 25 1 18 1960 13 110 38 119 2343
S20 125 21 109-2032 177 189 0520 123 26 113 0 960 25 . 148 : 38 165 4160
25 143 1.8 123 1643- 173 - 21.2 0498 152 29 145 389 27 179 .. 31 155 5356
30 161 . 1.3 147 1382 . 167 235 0484 - 183 31 155 261 28 - 211 ¢ 32 160 56-58
35 1270 16 165° 1196 163 256 0472 214 31 - 172 - 186 - 28 242 31 172 63-63
40191 14 182 1054 161 274 0466 245 - 3 194 - 142 27 - 272 - 30 188 7168
45 204 13 200 - 927 . 161 291 0461 275 - 30 200 127 25 300 28 18.7 73-68
50 216 12 217 830 161 307 0456 305 - 30, 205 97 22 327 27 . 186 75-68
55 227 11 233 753 161 - 322 0456 334 29. 223 17 21 355 28 215 81-78
60 237 10 249 - 686 161 334 0458 362 28 233 67 21 - 383 28 - 233 85-85
- 65 246 09 265 : 626 162 345 0459 389 27245 60 - 19 . 408 25 227 5983
70254 08 280 - 576 164 - 355 0459 314 25 250 50 - 18 - 332 24 240 91-87
75261 0.7 294 536 - 165 364 0459 437 23 245 40 16 - 453 21 233 89-85
- 80 267 0.6 308 501 - 167 373 0459 458 21 250 .35 14 . 472 19. 22.8 91-83
- 85.273 06 321 470 169 380 0459 477 19 -: 238 3 13 490 18 . 225 §7-82
© 90 218 05 333 0 443 171 386 0459 494 17 243 - 27 12 506 16. 229 8883
© .95 28204 343 421 13 390 0459 509 15 236 22 - 11 520 . 14 215 87-78
100 286 04 351 403 174 395 0459 ° 5227 13 217 18 10 532 - 12 200 7873
S 10502890 03 359 0 389 17.5 0 399 0458 533 11. 220 4 8 54 -9 18.0 80-65
C110 290 02 368 379 176 403 0456 5420 . 9 215 9 6 548 - 7 - 163 78-59

-89~



(Appendix E-3 Continued)

Table 4(2)
Quercus Cerris : Site 2

Y H Al D N Sr G { v AV J/AH2 n v Viv AV JAH2  Ce

10 61 .30 50 6600 212 - - 58 30 90 6 - 0 38 30 90 3333
15 87 26 76 3400 197 146 0572 78 20 7.1 2500 1 89 30 107 2639
20 11.0° 23 99 2195 194 169 0542 100 22 88 1300 21 121 32 7 128 3247
25 126 16 117 1759 189 190 0518 - 124 - 24 133 436 23 147 26 145 4353
30 141 15 136 1455 186 211 0498 148 24 141 9304 24 172 25 147 5153
35 155 14 152 1253 182 228 0486 : 172 24 - 150 202 - 25 197 25 156 55-57
40 168 ° 1.3 159 1099 180 244 0478 - 196 4 160 154 25 2t 24 160 5858
45 180 12 185 967 17.9 260 0470 ' 220 4171 71327 23 243 23 - 164 6260
SO 1920 1.2 200 C 867 177 275 0464 245 - 23 179 100 21 266 23 164 65-60
55 203 11 216 791 175 0 290 0458 - 270 25 192 76 19 0 289 23 117 70-64
60 213 1.0 231 7217175 302 0457 - 294 249200 - 79 - 170 311 22 183 73-67
65 22108 246 - 657 177 312 0458- 316 ~ 22 - 21.2 6 17333 ¢ 22 0.2 N-71
70229 08 261 602 178 322 0458 338 G 2 220 55 0 157 353 7 20 200 80-73
75 236 07 2747 559 17.9° 331 04597 359 210 233 - 43 1473713 7 20 - 22.2 85-81
80 242 06 287 524 181 339 0459 - 377 18 - 225 35 714 391 .- 18 225 8282
- 85°247 05 298 494 182 345 0460 393 16 229 - 30 13 406 15 214 83-18

90 25.1° 04 309 - 469 184 - 351 0460 407 - 14 -233 - 25 11 418 - 12 200 8573
65 254 0 03318 T 449 186 355 0450 419 - 120 222 20 9 428 - 10 184 81-67
100 257 03 326 433 187 358 0460 429 - 10 200 . 17 7 436 - 8 160 73-58
105 259 02 335 419 189 361 0460 437 § 182 4 . 6 443 7 159 67-58
10 260 0 02 343 408 190 364 0459 443 . 6 150 11 574480 5 - 125 5545
CTable d4(d) - - o _
Quercus Cerris : Site 3

Y H Al D N Sr G { .V AV JAN2 n v Viv AV JAU2 Cc

10 - 49 24 45 6000 263 - - 43 23 88 0 -0 43 23 88 3232
1571 22 68 3600 235- 0610 60 17 711400 - 8 68 25 104 2638
20- 92 21 88 2393 232 146 0581 . 78 © 1§ 7.8 1200 - 15 . 93 25 109 2840
25107 15 106 1880 216 166 0546 - 97 19 11.2.0 513 17115 22129 4147
T30 121 14 12301546 210 - 184 0521 116 19 119 334 19 i35 200 125 4345
35° 1337 12 139 1316 . 207 - 200 0507 - 136 - 20 140 230 : 20 " 156 © 21 146 51-53
40 145 12 145 1156 203 . 215 0497 156 20 1430160 - 20-: 176 . 20 143 51-52
457156 1.1 1691022 200 229 0489 176.° 20° 148 134 197195 © 19 141 54-51
S0 167 1.1 183 - 924 197 243 0480 196 . 20 154 93 18 214 19 146 5653
$5 177 1D 198 838 1950 258 04707 21670 207 161 86 16 7 232 . 18 144 59.51
60 187 10 212 765 193 270 0464 235- 19 156 - 13 15 250 18 150 5755
65 196 09 226 701 193 281 0461 253 © 18 164 64 15 268 18 164 6060
70 204 08 240 641 194 290 0458° 271 18 180 60 14 285 - 17 17.0 6562
75 210 06 252 597 195 298 0458 287 16 198 44 13- 300 15 182 72:66
80 215 05 264 559 .197 306 0456 301- - 14 200 - 38 12 - 313 © 13 186 7368
85 219 04 274 ¢ 527 199 - 311 0457 337 12 188 32 - 10 323 10 156 68-57
90 223 . 04 234 498 200 - 315 0457 325 ¢ 11 183 7 29 8§ 7333 10 - 167 6761
95 226 03 293 0 470 204 319 0458 334 - 10 185 28 0 773417 8 148 67-54
100 229 ° 03 301 450 206 322 0458 342 - 8. 1657 20 6 348 -
5
4

| L7140 6051
105 231 02 309 433 208 325 0458 349 .7 075 17°. 5 354 - 6 150 6455
10 232 0.1 316 A8 211 327 0459 354 S 167 15 3580 -4 133 6148



(Appendix E-3 Continued)

Table 4(4)

Quercus Cerris Site 4 : . - . . : C
Y #H AH D N Sr G 1 v AV JAIR v Viv  AVI JAN2  Cc
10 38 19 32 6000 340- - 30 16 76 0 0 30 16 7.6 28-28
15 56 18 54 4200 276- - . 44 14 0 70 1800 . 6 50 20 - 10.0 2536 -

20 74 1.8 h6 2733 258 123 0.648 59 5 75 1400 10 69 19 95 2735
25 88 14 92 2136 246 141 059 - MM - 15 94 597 12- 86 17 106 34-39
30 01 13 107 1755 236 158 0558 8% 1S 100 381 14 103 17 113 36-41
35 1IR3 © L2 122 1478 230 173 0536 104 15 107 277 16 120 17 120 3944
40 124 01 137 1272 226 187 0521 120 16 123 206 6 136 16 123 4545
45 134 1.0 151 117 223 201 0505 136 16 128 155 16 152 16 12.8 47-47
50 144 1.0 166 1000 220 214 0497 153 17 142 117 14 167 15 125 52-46
$5 154 10 179 901 216 227 0486 170 - 17 . 142 99 13 183 16 133 52.48
60 163 09 192 8§21 214 238 0479 186 16 145 80 12 198 15 136 5349
65 171 08 205 - 753 213 249 0474 202 16 160 - 68 . 11 - 213 15 150 58-55
70 178 07 218 692 214 258 0468 - 215 13 145 61 i 226 13 145 5353
75 1837705 229 641 216 264 0468 - 227 12 163 51 10 237 11 159 5958
80 188 05 240 597 218 270 0465 237 10 143 449 10 . 247 10 143 52-52

85192 04 249 564 219 215 0464 246 9 150 33 10 25 9 150 55-55
90 196 04 257 - S41. 219 280 0462 : 256 8 133 23 8 764 8 133 4848
95 199 03 264 . 521 220 284 0460 263 7 - 140 20 . 7 270 6 120 5144
100 201 02 272 503 222 287 0460 269 6 150 18 6 275 5 125 5545
105 203 02 278 487 224289 0460 - 2M . 5125 - 16 .5 279 - 4 100 4536
110 204 0.1 285 473 225 7291 0450 278 4 133 W 3281 2 66 4324
Table 4(5) T
Quercus Cerris .. -~ T Sile s . o : e . :
Y H AH D N St G . f V AV AR g v Viv  AYL JAH2 Cc
10 27 14 12 6000 478- . - 18, 11 .69 0 0 18 1l 692535
J15° 42715 48 S000° 337 80- - 29 11 65 800 -3 32 . 14 82 2430
20055 13 63 3161 323 . 98 0760 - 41 12 .. 80 1800 7. 48 - 16 107 2939
25 68 13 17 2500 294 115 0677 53 - 12 . 80 . 661 9 62 14 932934

©30 801291 20015 2787 131 0620 0 66137937485 10 76 14 100 3436
357 91 L1 106 1648 270 145 0584 . 79 13 100 367 - LI 90 14 108 36-39
40 1001 1.0 120 1398 265 158 0558 - 92 13 . 108 250 11 - 103 13 108 39-3¢
45 161 L0 13309230 0 257 174 0537 105 130 108 1680 11-0 116 13 10.8 39-39
50 121 10 145 1102 249 - 184 05217 118 13 108 128 . 11 129 13 . 108 3939

©55 130 09 158 1000 - 243 196 05100 131 13 118 102 - 10 141 T 12 109 4340 -

~ 60138 08 170 907 240 200 0503 143 12 - 120 9 10 153 12 120 4444
65 145 0.7 182 - 831 239 216 0490 155 2 133 76 . 164 11 122 48-44
70 5207 193" 764 238 224 0487 - 166 BC129 67 1740 10 118 4743

=<l =}

75157, 05 204 708 239 231 0483 . 176 .10 143 .56 . 7 183 . 9. 129 5247
80 161 04 213 - 670 240 230 0481° 185 9 150 i3 6 19 8§ 133 5548
.85 165 04 221 636 240 241 0480 193§ 133 24 5 198 7 117 48-43
- 90 168 03 228 - 614 240 245 0478 200 7 040 . 22 5 205 7 140 51-5t
95 170 03 234 594 240 248 0478 206 6 120 20 4 210 5 110 44-40
10071737 02 240 576 241 0 250 0477 211 5 125 18 3. 214 4 100 45-36
S105 175 02 246 - 562 241 253 0474 215 4 100 14 2 217 3. 80 3629
110 176 01 252  S56- 2427255 0472 217 2°- 67 6" "1 - 219 1 33 1224
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(2) Yield Tables for Dcclined Q. frainetto and Q. cerris stands

Declined forests found in the Study Area are nzamly drslnbute(l at middle and h1gh terraces.
As the site suuabrl:ty conditions at these terraces are lyplcally represenled by Q. frameﬂo

stands, a yield table for dcolmed stands (unhealthy) stands was prepared foousmg on this
spemes '

Unhealthy slands tend lo show a reduced upper story crown area of smgle trees bemg
replaced by the : appearance of leafed adventitious branches at the side of the stem. As a
result, the crown form has slimmed down As only the upper- slory crown contributes to the
volume increment of the stem, side leafing is lgnorcd It is then assumed lhat the
assimilation volume related to the mcrement is approxnnalely in proportlon to lhe prolecled
:crown arca. A closed stand with a well developed unibrella or dorne sh‘iped upper crown
has a large crown coverage ratio per unit area and 1ls volume mcrement is also large In

contrast, a stand with a slim crown form has a small crown covemge ratro and rls volume
increment is also small. '

' At declmed stands, Ihe occurrenee of dead lrces has redueed lhe shndrng tree densrty,
resullmg in an open crown and reducmg the stand 1ncrement Stand declme can be indexed
w lhe decline of the current and Tuture mcremen{ Meanwhrle the mcrement of lhe stand
volume should lheorel:cally be approxrmately propor(ronal 1o lhe crown’ coverage ratlo | [
was, therefore dec:ded to infer the yreld table for a declmed stand (unhealthy stand) usmg o
lhe state of the crown coverage ratio as a paramcter |

Annual increment of stand volume , :
= f {(crown coverage ralro annual lree herghl mcremcnl)

AV = f(Cc, AH + Ch)

S =K Cc(AH+Ch)

Where, - '

AV o ineremenl of slond volume (m3lha)
- Ce . crown coverage ratio (%)
Ch  : constant (0.2 m for Q. framello)

K = 22/80 = 0.275

Decline Grade (Ca{egory of lleallh) and (,rown Coverage Ralro
_Heallhy Forest =~ : normal foresl e : -
_ Declined Forest (Weak) - slrghlly unheallhy, crown densrty roughly 60% Cc 50% '
Declincd Forest (Moderale) unhealthy, crown density: roughly 50%; Cc = 40% .
Declined Forest (Strong) :very unheallhy, crown densrty roughly 25 40%, Cc =20, 30%
“Cer= 0 8 (Crown densrty) '
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- The unhealthiness of declincd stands is caused by the loss of air permeability due to
compaclion of the top soil. When rainwater is sﬁpplied to the top layer which lacks
 medium and large pores, a stagnant water layer lacking oxygc'n is formed, damaging fine
roots. The occurrence of such damage at the time of rain makes forest trees unhealthy
and hampers development of the crown.

- At Site Class'S, healthy stands and slighlly uithealthy stands show similar values. Under
* the condition of poor site quality, the crown usually tends to become open because of
mcreascd compumlon for water betwcen root systems in the ground rather than
competltaon for light belween trees on the ground In the case of Sitc Class 5, the
constant cx1slence of a slagnant water environment due to the above-mentioned
compactmg of the top soil or dcnsﬂy control to achieve an extremely low densnly due to
cmphasw on a dry enwronmenl I]l‘i)’ have made a ncgalwe contrnbuuon It can be
. assumed that the root system of Quercus spp growmg on tableland uses water stored in
fine pores in the dcep base formatlon and it may be an idea to make the slandmg tree
dcnsﬂy increase towards the normal densny '
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(Appendix B-3 Continued)

2 67362

9 281

4 156

Table 1(1) :
Quercus frainelio Site 1 Co/{AVIAND) = 80%/22 AU2: AH+02(m)
INormal Forest Declined Forest
Y H Al b N Sr f V AV JAHN2 v Vv AVi/anz Cc Ce5096  Ced0% Co3)3 Co20%
‘ ) ; i . 1375 100 - 825 550
‘m - m cm nha % m o om m o on % vV v ¥ v ¥ v V
10 55 27 50 6000 235 . - 4t 33 1301- 41 38 131 4848 40 0 38 0. 3 0. 3
15 73 18 64 432 7219 0615 62 21 105 10 72 31 155383 61 & 6 6 52 4 46
20 99 1.6 78 3228 178 0594 82 W 1.1 12 9% 22 1224044 & 1. 80 8. 62 5. 56
25 104 15 9.1 2546 187 0581 104 22 129 45 119 25 147 4753 104 13 1009 U6 6 66
07119 15 105 216t 81 0572 198 2471310 TiF 145 26 15351556 127 14 09 100 %0 7 BT
15 §33 14 119 1838 175 0578 151 26 163 18 172 27 167 5960 149 16 137 11 104 8 84
40 147 14 134 1553 173 0565 182 28 175 18 200 28 175 6464 1 71 16 155 12 117 8 93
45 1617 14 160 1322 171 0565 213 31 194 18 231 31 194 771 193 16 172 12 130 B 10}
S0 174 13 165 1163 169 0561 243 30 200 19 262 © 31 207 7375 2147 16 189 12 142 8 W9
T35 187 13 179771051 164 0555 275 32 A3 15 297 1 30 0 7373 T 2316 205 0 12 154 .8 17
60 198 12 193 956 163 0552 306 31 221 17 323 31 221 8080 253 15 220 12 166 7 125
©65 209 L1 206 . 883 - 161 0548 337 31 238 16 353 0 31 238 §7-67 . 271 15 234 1 177 7 132,
T70 219 10 219 Bt4 160 0544 366 29 241 16 382 2% 241 §888 288 T 14 247 11 188 7.139
75 227 08 132 - 751 161 0542 391 25 250 - 15 407 25 250 919F 302 - 14 259 10 200 . 7 145
80 234707 244 699 162 0540 4137 73 4 15 428 - 21 233 #9835 314 14 269 10 206 & 10
85 240 06 255 . 657: 162 0533 432 - 19 238 15 447 19 2388787 ' 325: 14 278 10 203 . & 151
o0 245 05 265 622 163 0532 4490 0 17 243 15 464 17 243 8388 335 .14 216 10 219 6 158 .
95 250 05 273 ° 595 164 0531 463 14 200 15 478 14 200 7373 M4 13 281 1D 25 - 6 162
100 254 04 280 573 164 0529 574 11 183 15 487 11 183 6767 ~ 352 13 291 10 230 "6 165
105 3577 04 287 %2 166 0535 483 - 9 180 14 497 8§ 160 6558 3507 3272977 9 2M 6 t68
10 259 02 294 532 167 0524 490 7 175 13 503 - 6 150 64550 365 12 302 9 237 5 10,
15 2601 02 300 5137169 0522 495 0 5 125 12 507 4 100453 370 11 306 & 290 5 1R
120 262 01 306 496 17.0 0521 498 3 100 - 11 509 2 67 3624 - 374 10 9. T M43 4 14
Fable 1(2} ] . 3
Quercus Frainetio Site 2 Co/(AVIAN2) = 80%/22 - AH2: Al +02(m)
~ Normal Forest . Declined Forest o s
Y H AH D N Sr f VoAV AN v Viv AVi/ai Cc - CeS0%% 0 CeddSe (o309 0 C20%
o : T - . ESE 11.00 835 550
" m m cm.nha % w o’ o m o % V. v ¥ v V¥ yv V¥
0 48~ 34 44 6000 269 T30 36 100 0 30 26 100 3636 29 0 28 0. 26 0 25
15 65 17 59 4600 227 0644 51 21 1.6 2 - 54 24 126 4246 . 49 3 45 2. 42 .1 38
L2080 15 73 M6 202 0616 72 21 124 9 80 26 153455 M 8 64 6 56 3. 50
25 94 14 86 2776 202 0595 90 18 113 . 14 104 24 1504155 90 13 B2 9 69 5 59
30107 137100 2215 19970581 109 1% 12 706 135 721 140 4651 111 15 99 0 82T ST e T
35 120 13 114 1833 195 0574 130 20 140 - 16 146 21 140 5151 (132 15 116 10 99 5 75
40 133 13 127 1598 188 0570 154 24 160 15 169 24 160 5858 152 15 132 10 106 - 6 83
45 145 .12 142 137} 186 0566 178 24 171 16 194 25 179 6265 171 15 148 10 118 6 91
50 157 12 157 1191 185 0560 203 25 179 17 220 26 186 6568 190 16 163 10 129 "6 98
35168 11 170 1070 182 0558 228 .25 192 16 244 24 185 1067 08 16 177 10 M0 6 14
60 178 10 183 960 180 0556 253 25 208 16 269 25 208 7676 235 15 150 10 150 6 1l
65 187 09 196 884 180 0553 277 24 218 16 203 24 218 7979 240 . 15 202 10 159 5 117
70 195 08 209 810 180 0551 300 23 230 15 315 22 220 84-80 0 25§ - 14 213 10 167 5 123
75 203 08 221 750 180 0548 322 22 220 M 336 21 2008076 - 268 14 224 10 175 5 128
T80 210 07 233 697 180 0546 342 TR0 222 14 356 20 222 8181 T 280 13 234 10 182 5 133
85 216 06 243 654 181 0545 3590 17 213 14 373 17 203 177 291 13 243 9 189 5 137
90 221 05 253 616 182 0544 373 - 14 200 14 387 14 200 7373 301 - 13 250 -9 195 5 M
95 225 04 261 588 183 0543 385 12 200 13 398 11 183 7367 309 12 258 -8 200 4 144
100 228 03 259 562 185 0543 305 10 200 13 408 10 200 7373 316 32 261 0 & W4 4 147
105 231 03 276 530 186 0540 403 B 60 12 WS 7 1405851 33 10 269§ 208 4 150
110 233 02 283 518 189 0540 410 7 175 11 421 6 150 6§55 329 10 274 7 211 - 4 152
115 235 02 290 496 - 191 0538 415 - 5 125 11 426 5 1254045 3% 10 208 ~ 7 214 -4 154
120 236 Ol 296 - 478 1945 0538 418 3 100 10 428 238 6 217

'__'94': _



(Appendix E-3 Continued)
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Table 1(3)
Quercus Frainetto Site 3 Cel{AVIAND) = 80%/22 AN2: AL+ 0.2(m)
Normal Forest : Dectined Forest
Y H A0 D N s ¥ AV IAHY v Vv AVU/ANZ Cc Cos096  Codbs  Coloth . Coant
: B . 1375 100 g5 550
m m cm nha %“'w_ m n m m o %o A" v \'d v v v A
§ 23 723 20 6000 S61 -2 77708: 272 08 36222 I 0 20 20 73
10 42 19 40 6000 307 - 17 5 0 17 15 112526 17 .0 17 0 17 0 16
15 57 15 53 5500 237 . - 4 M4 41 2 43 26 1535156 40 1 36 01 30 24
20 71 14 64 3914 360 0648 63 22 138 8 M 27 1695061 62 7 56 5 46 4 013
025 84 13 81 2904 221 0615 78 15 100 12 -9 20 1333648 73 11 7} 9 59 T 42
30 96 12 95 2206 217 059% 93 15 107 14 107 17 21 384 TV U8R TIo M 8 s
35 107 11 108 1902 214 0582 109 16 123 17 124 17 1304547 MO 13 103 10 83 ¢ 57
40 118 L1 121 1626 208 0571 126 17 130 15 131 17 130 4747 128 13 117 11 9% % - 64
45 129 11 134 1411 296 0569 146 20 154 14 160 19 146 5653 146 13 131 11 105 9 7
50 139 10 149 1227 205 03563 167 21 175 14 181 21 175 6464 163 13 M5 10 116 0 9 78
55 149 10 161 1092 203 0568 187 20 167 15 202 21 1715 6164 179 13 457 10 426 9 "85
60 158 09 174 970 205 0567 207 20 182 14 220 19 173 6863 194 13 170 10 1360 9 91
65 167 09 186 8536 201 0565 236 19 173 14 240 19 173 6363 . 203 i3 182 10 145 9 97
70 17.5° 08 198 811. 201 0560 244 18 18D . 13 257 |7 170 6562 213 12 193 9 153 . 9 103
75 182 07 210 746 202 0557 260 16 178 13 273 16 17.8 6565 225 12 205 9 161 9 108
0188706 221 691 20370555 275 15 188 13 288 14 175 6864 236 - 12 212 ¢ 168 8 iiF  °
$5 192 04 232 643 205 0552 288 13 200 13 301 13 200 7272 296 . 12 220 8 174 . 7 116
90 196 D4 241 607 207 0552 300 12 200 12 M2 11 183 7267 254 11 227 8 118 7 119
95 200 04 249 578 208 0551 31 11 183 11 322 10 166 6760 262 10 234 7 182 6 122
100 203 03 256 559 209 0551 320 © 9 180 11 331 ° 9 180 6666 269 10 240 6 18 6 125
037205 02283 30 200 0550 33 VT 135N 338 7 175 646y 51074 5 180 6 12
S 110 207. 02 270 513 283 0550 332 5 125 .11 33 5 125 4545 280 10 249 4 192 6 129
TS5 208 01 2770 502 215 0548 335 3 100 . 11 M6 3 1003636 284 9 252 3 195 5 M
120 209 0.0 2847 492 216 0545 337 2 S50 10 348 2 SO 1818 28§ O 255 2 197 5 13}
Table 1{4) . o S . .
Orercus Froinetto . Site 4 Cc{AVIANR) = 865722 A2 : AH+ 0.2 (m)

Normat Forest B S ) [ ' Vo - Declined Forest
Y I AR D N- .St [ ¥V AV/AHNZ v Viv AV Az Cc Ccs0%  Cedd%s | Cedb% | Co20%
BT e T 1375 11.00 825 530
‘m  m em whac % - m m m m . m . A Viov V v V¥V . v V-

0 36 16 34 6000 358 - . 9 9 50- 9 9 50 1818 9 ©0. 9 0 9 0 9
15 50 14 49 5600 267 . - -29 20125 - ) 30 21 1314548 2@ .1 26 t 22 1 .18
20063 13 63 4097 248 0637 - 51 22 147 6 57 27 1805365 - 51 6 48 5. M 3 26
25 74 L1 76 3088 243 0622 64 13 100 9 73 16 1233645 64 9. 61 .7 45 4 B
30 85 1.1 88 2459 240 0611 - 77 13 100 i1 . 88 15 1153642 77 10 95 B 56 5 40
35°95 10 100 2038 233 0596 92 13 100 . It (03 15 117 3643 . 92 11 83 % 66 5 47
40 104 0% 112 1737 231 0587 105 13 118 12 117 14 127 4346 105 12 100 9 75 - 6 53
45 113 09 125 1480 230 0578 119 14 127 13 132 15 136 4649 119 12 112 9 B84 6 59
50 122 09 138 1273 230 0571 5933 14 127 13 146 0 14 127 4646 © 13313 124 9 93 6 &5
55 130 08 150 1130 229 0569 148 15 150 13 161 15 150 5555 147 13 136 % 101 6 A
60 138 08 162 1015 227 0569 164 16 155 12 176 .15 150 3655 161 12 147 9 109 & 76
T65 145 07 173 928 225 0564 179 15 150 92 191 © 15 1505555 - 173 12 157 % 17 6 8I
70 152 07 184 845 225 0564 193 14 146 12 205 - 14 146 61-61 185 12 167 9 124 6 86
75 158 06 195 . 775 228 0564 206 13 163 12 218 13 163 6868 196 - 12 176 9 130 6 90
80 163 05 206 712 230 0564 217 ©1 157 42 2290 11 157 5050 206 12 084 . 9 13% 6 9%
L 85 167 04 216 661 232 0562 227 10 167 12 239 10 167 61-61 . 214 {t 191 8 4 5 97
90 171 04 224 624 234 0559 236 9 150 11 247 - 8 133 5548 : 222 10 197 8 147 - 5 100
95 174 03 232 591 236 0558 243 ' 8 160 10 253 7 140 5851 . 229 10 203 .7 151 3 113
100 177 03 23.9 568 237 0550 250 - 7 140 10 260 7 140 5151 . 236 9 208 7 155 5 106

105 180 03 246 541 237 0556 256 © 6 120 9 265 - 5 100 4436 . 243 9 213 .6 159 4 108

L 110 182 02 252 - 519 241 0554 261 . 5 125, 9 270 5 1254545 249 8- 217 6 162 4 110-
115 183 01 258 499 245 0553 265 4 133 - 9 274 4 133 4848 - 253 8 220 6 165 4 12
2 1 257 8B 223 .6 167 3
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(Appendix E-3 Continued)

6 S48 7 1637859 - 404

Table 1(5) :
Quercus Fraineito Site § Co/(AVIAHY) = 80%22 AN2:AH+02(m) -
Normal Forest Declined Forest : :
Y H Al D N Sr f V AV AN v Vv AV Ce Ce:50% Codd¥% Ca303 - Co2le
: . 1375 1.0 825 530
- m m-cm wrha % m m m o o % v v A\ v vV v .V
i0 29 15 30 6000 445 - 76 35 - d.6 asipay o - 7 0 1 0 1
15 42 13 47 5500 321 068 27 20 133 3 30 23 153435 - - 21 3°2 3 2
20 53 11 57 4259 287 0673 41 14 108 4 45 15 115 3942 - . 41 4 3% 4 R
25° 63 10 70 36276 0642 S1 10 83 758 13 108303 . . - S 647 5 3
30 72 09 81 2615 272 0623 61 10 90 8 6% 1 100 3336 - - 61 7 5T 58
35 81 09 92 22 263 0609 72 11 109 9 8. 12 1094040 - . 72 7T 66 5 5l
40 89 08 103 1867 259 0602 8 11 110 10 93 12 120 4044 - - 8.8 15 6 51
45 97 08 116 1547 256 0591 94 11 110 10 10§ 11 1104040 - - 9 & 8 6 62
50 104 07 128 1333 256 0587 105 ) 122 10 US_ Al 222 444 - - 104 8 90 6 67
TESIIL 07 A9 1184 256 058 116 W1 12210 126 . 11 22 4444 T 1T 8T 9r 6 17
60 118 07 150 1056 256 0576 127 11 122 10 137 it 122 444 - - 124 -8 W 6 77
65 124 06 160 966 257 0572 138 11 138 10 148 11 1385030 - - - 132 '8 11} 6 8
70 130 06 167 893 257 0569 148 10 125 10 158 10 125 4545 - - 140 8 8 6 %6
_75. 135 05 179 £17_ 259 0568 18 10 143 10 168 10 M3 052 - - 147 8 4 s 0
80 V3404 180T 260 0568166 T8 A N0 (176 TR TI33 5248 LT T 154 8 129 5 e
85 143 04 198 695 263 0568 174 B 133 10 184 7 1.7 4843 - - 160 -8 134 5 96
o0 146 03 207- 647 266 0562 181 © 7 140 9 190 7 MO S50 - - 166 -7 138 - 5. 99
95 149 03 214° 614 768 0568 187 6 120 9 196 . 6 1204444 . .- 12 7 142 5 102
100 152- 03 220 584 270 0568 193 6 120 "8 30 6 1204444 - - 177 7 146°- 4 104 -
1057154 02 2277558 272 0568 198 5 1257 8§ 206 S 1254545 T . - 181 6 14 4 106
110 156 02 2337 535 274 0568 202 - 4 100 -8 210 4 100 2636 - - 18 5. 152 3 108
115 158 02 239 517 274 03567 205 4 100 .7 213 3 753627 .- - - 189 -5 15 3 {0
120 159° 01 245 492 275 0567 209 3 100, 6 215 2 6736M - .- 92 4 157 3 112
Table 2{1) : S .
Quercus cerris Site 1 Cc(AVIAND) =80%/22 - AHZ: All+02(m)
" Normal Forest S : o Declined Forest LT e
Y H A D N Sr f V. AV /aH2 v Viv AV aH2 Ce Ce:50% © Ccf0% .- Cod03h - Co20%
T _ o ST e TR ne .~ 835 - 5.50
- m-m . em oM % om owm T md mdwd % -V v ¥ v .V v . V¥ vy
100 74 37 62 6000 174 058 : 72 - 32 82- - 72 32 823030 65 058 - 0 32 0 21 -0
15 104 30 87 3000 176 0566 97 - 25° 78 13 110 33 1192843 ~ 89 " 12° 80 10 58 27 39" 8
20 125 21 109 2032 177 052 123 26 113 25 148 38 1654160 . 115 26 103 20 723 52 .10
25 143 18 128 1643 173 0498 152 29 1.5 27 179 31 1555356 0 14727 124 23 94 0 63 11
30 160 LB 147 1382 167 0484 183 3§ 155 23 201 32 1605653 7 178 28 148 25 110 i35 74 i3
35 177 016 165 196 163 0472 214 31 172 28 242 A1 1726363 0 20326 168 21 1257 15 84 1)
40 1901 14 182 1054 160 0465 245 - 31 194 27 272 30 1887168 - 225° 23 186 10 138 14 .93 10
45 204 13 200 927 161 0461 275 30 200 25 300 28 1877368 - 246 22 203 18 150 13 101, 9
50 216 1.2 217 830 161 0456 305 - 30 205 22 327 27 1867568 © 265 20 218 16 162 12 109 9
8522700233 753 e 0456 334 29 22321 As5 T2 2158198 T8 19 232 15 17y 11 116 8 .
60 237 10 249 . 636 161 0458 362 28 233 21 383 23 2338585 300 18 245 13 183 T 10 123 - 8
65 246 09 265 626 162 D459 389 27 245 19 408 25 2278983 35 15- 257 12 192 - 9 1% 6
70 254 08 280 576 164 0459 314 25 250 18 332 24 2409187 © 329- 14 268 11 200 . 8 IM . 6 .
75 261 07 294 536 165 0459 437 23 245 16 4537 21 2338985 . M2 12 278 10 207 7 13970 5
50 267 06 308 501 167 0459 458 21 250 14 472 10 228018) 353- 11 287 924 T 143 T4
85 273 06 321 470 169 0459 477 19 238 13 490 18 2258782 3647 10 276 -8 2201 . 6 147° 4
S0 278 05 333 443 171 0459 493 .17 243 12 506 16 2298883 - AM - 9 284 7 227 -5 453
95 282 04 M3 421 173 04590 509 - 15 236 11 520 14 2158778 - 383 8 200§ 232 4 1347 3
100 286 04 3501 403 174 0459 522 0 13 217 10 532 12 2007873 - 391 7 296 ' 5237 4 451 2
10s 289 03 359 330 175 0458 533 11 220 8 5S4 O 808045 7398 - 6 301 -5 M1 . 3 160 2
110 291 02 368 379 176 0456 542 ° 9 215 5°305 4 g
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133 61-48

Table 2(2) :

(uercus cereis Site 2 Ce/{AVIAH2) = 805522 All2: AR+ 0.2 (m)

Normal Forest . Declined Forest
Y It AH D N Sr f V AV /A2 v Viv AVi /AW Co Co50% Cod05% Cc:30%  Co20%

ii7s 11.00 8735 550
T m m - ¢ nfha % m o m om om % v v v v v v ¥ v

10 64 30 S0 6000 2i2 58 30 00 00 58 30 903333 54 0 48 0 42 0 32 0
15 87 26 76 300 197 78 20 71 10 89 30 1072639 72 11 6 10 63 G 48 8
20 110 23 9.9 2195 194 100 22 88 210 121 32 1283247 108 21 92 20 83 17 6% 14
25 126 16 117 1739 189 1M 2 133 230 M7 26 1454353 130 23 113 20 98 17 M 1

T30 141 157136 1455 186 148 24 141 240 172 25 1475153 153 723 13230 11215 83 10
35 155 14 152 125} 182 172 24 150 250 197 25 1565557 175 23 150 19 125 H 92 10
40 168 13 159 1099 180 196 24 160 250 22§ 24 1605858 196 22 157 18 137 13 100 ©
45 180 12 185 967 119 220 24 VA1 230 243 23 1646260 C 216 21 18} 16 140 12 108 O
S0 192 12 20k 867 177 245 25 179 210 266 23 164 6560 - 235 20 198 15 160 - 11 116 8

5203 L1 216 791 175 270 25 192 190 289 23 1777064 - 253 19 292 W 17 10 17
€0 213710 230 721 115 291 24 200 170 31 2 1837367 270 18 225 13 181 9 130 7
65 221 08 246 657 177 . 316 22 212 170 333 22 2127777 285 16 237 12 190 9 136 6 .
70 229 08 2617 602 178 . 338 22 220 150 353 20 2008073 29 .14 248 i1 198 8 141 5 -

L 75 236 07 204 559 179 .0 359 21 233 140 373 20 2228581 306 12 258 10 205 7 M6 5
TEO A7 06 28T 24 NENT U URNT IR :25 180 1391 iR 7258282 AL 00267 ORI 60 4
8 247 05 298 494 182 393 16 229 130 406 15 2148378 - 327 9 275 . 7 27 5 154 3
50 251 04 309 469 134 T 407 14 233 M0 418 12 2008573 335 8 282 6 222 . 4 157 3
95 254 03 318 449 86 419 12 222 90 428 10 1848167 M2Z. 7 288 S5 226 4 16D 2
100257 03 326 433 187 429 10 200 70 436 . 8 1607358 349 6 293 4 230 3 163 2

C1057359 02 33549 189 37 8 182 60 4437 1506758 355 297 4 23372 165 1
110 260 02 343 - 408 190 - 443 6 150 S0 443 5 1253545 . 360 4 301 3 236 2 167 1
Table 2(3) _ R . L
Chiercus cerris Site 3 Co/{AVIAN2)=80%{22 - ANZ: AH + 02 (m)

- Normal Forest Co : : Declined Forest :

Y 1 AH D N - S 1 ¥V AViAllz v Viv AVt Al Cc  Cos0ie  Cologs . Cod0lh . Co0%
ST e ' o 1375 11.00 825 5.50
 om m- oom pha - % . m' o m m m % ¥ v ¥V vy ¥ vy ¥ v
10 49 24 45 6000 263- . 43 23. 88 -0 4% 23 B83232 - 38 0 M O I8 0 8 0
15 71 22 68 3600 235 061 60 17 71 8 65 25 1042638 5S4 7 48 6 42 5 % s
20 92 21 88 2393 232 058178 18 78 15 93 25 1092840 . 72 14 & 13 $6 120 48 9
25 10715 106 1880 216 0546 - 97 19 112 17 115 22 1294147 .90 16° 8¢ 15 70 14 ST 9
T30OTZVCIAT123 1546 210 0521 116 19 TI9 09 135 20 1254345 Tl 18 w7 i6 ® U1 e 9

S35 133 12 139 1316 207 0507 136 20 140 20 156 21 1465153 127 20 13 16. 95 13 8. 9
40 145 12 145 1156 203 0497 156 20 143 20 176 20 1435152 146 - 20 128 16 106 12 92 8§
45 156 1.1 169 1022 200 0489 176 - 20 148 19 195 19 1415451 - 164 19 #43 15 117 12 9 - 8
50 167 11 183 - 924 197 048 196 20 154 18 214 19 1465653 181 18 357 15 127 Il 106 8
55 177 10 198 838 195 047 W6 20 161 16 232 18 1445951 198 17 w0 14 137 11 113 .7
60 187 10 202 765" 193 0464 235 19 156 15 250 - 18 1505755 201 16 183 13 M6 10 120 6
65 196 09 226 701 193 0461 253 18 164 15 268 18 1646060 219 15 194 i1 156 9 1% &
70 204 08 240 631 194 0458 271 13 180 14 285 17 1706562 232 - 13 205 10 164 8 1M 5
75 210 06 252 597 195 0458 287 16 198 13 300 15 1827266 - 243 11 24 9 171 7 1% S
T80 205 05 264 550 197 0456 301 14 200 . 12 313 I3 TS67368 25y 10 222 - 8 177 6 140§
85 21.9 04 274 - 527. 199 0457 313 12 188 10 323 10 1566857 262 9 229 7 8 5 143 3
90 223 04 284 498 200 0457 325 - 11 183 ~ 8 333 1D 1676761 © 290 8§ 235 6 18 5 146 3
95 226 03 293 . 470 204 0458 334 10 185 7 341 © 8 486754 297 - 7 241 05 19 4 149 2
100 229 03 301 450 206 0458 342 - 8 165 6 348 ~ 7 MO6051 283 6 46 4 194 3 152 2

105 23.1 02 309 433 208 0458 343 7 175 75 354 T 6 1506355 39 5250 - 4 197 3 s 7
110 232 01 316 418 211 0459 355 5 167 © 4 358 4 293 4 253 3 199 2

2 156
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Table 2(4) ]
Qutercus cerris Site 4 Co/(AVIAL2) = 80%/22 AlZ: AN+ 0.2 (m)
Normal Forest Declined Forest
¥ 1 A D NS TV AV ANz v Vav AVi/ANz Cc - Cos0%% - Codbds Ced0%h  Co0%
' S C 1335 1100 8735 530
"m wm cm nha % m m m on ow o v v VvV vV vV v
0 38 19 32 6000 340- 0 16 76 0. 3 16 762828 - 2% 0 24 0. 21 0 18 0©
15 56 18 54 4200 276- 44 14 70 6 50 201002536 42 6 38 5 31 4 26 3
20 74 18 7.6 2733 258 0648 59 15 75 10 69 19 952735 54 10 SO 9 4 7.3 &
25 88 1492 36 246 05% 74 15 94 12 B6 17 106339 60 12 63 1 5510 43 8
TIHUI0N 13 107 1755 236 0558 89 NS 100774 103 17 133641 . 85 4 H 6T, 12 519
35 113 1.2 122 478 230 0536 104 15 107 16 120 17 123 3944 9 16 93 15 79 13 59 9
40 124 11 137 12712 226 0521 120 16 123 16 136 16 1234545 - 114 16 107 15 %0 12 66 8
45 134 10 151 1117 223 0505 136 16 128 16 152 16 1284747 129 16 121 15 00 11 73: 7
SO 44 10 166 1000 220 0497 153 17 142 14 167 15 1255246 M6 17 1M 14 UG i0 80 7
557154 10 179 7901 216 0486 170 . 17 142 . 13 183 16 1335248 162 16 147 13 120 10 86 6
60 163 09 192 821 214 0479 186 16 145 12 198 §5 1365349 177 15 159 12 129 9 %2 6
65 171 08 205 753 213 0474 202 . 16 160 M 213° 15 1505855 191 14 170 11 137.. 8 98 6
70 178 07 218 692 214 0468 215 13 145 11 226 13 1455353 03 12 180 10 44 7103 5
75 183 05 229 641216 0468 227 12 163 10 237 11 1595958 214 11 189 9 151 6 107 4
TR IS 05 29057 AR 04657737 10 143 10 247 10 14352527 224 10 197 8 157 6 1110 4
85 192 04 249 564 219 046% 246 9 150 10 256 . 9 1505355 232 0 9 204 7 1627 S 114 3
90 196 04 257 541 219 0462 256 . 8 133 - 8 264 8 1334848 © 240 8 210 . 6 167 -5 n?. 3
95 199 03 264 521 220 046 260 -7 140 7 270 6 1205144 247 - 7 215 5 171 4 120 2
100 201 02 272 503 222 046 263 6 150 6 275 5 12535435 252 0 5 220 .4 VM . 3§22 2
05 203700 278 4T 9247046 275 125 5 279 4 1604536 257 5 224 4 177 3 1220 2
110 204 01 285 473 225 045 278 4 133 3 281 2 66482 - 61 4 227 3 1719 2 14 )
. ‘Table 2(5) : : a . R
" Quercus cerris Site 5 Col{AVIAND) = 50%/22 AH2: AH 3+ 0.2 (m)
Normal Forest : B Deelined Forest S -
Y H_AH D N -8t [V AV /Al v. Vivy AVIIAN2 Ce . Ceo0de - Celfsh  Cedits - C0%_
C o . SR : . 1375 11.00 373 550
: m-m om nha- % m o A % vV v V. v .V v ¥V v
10 27 14 12 o000 478 - - 181t 69 - 0 .18 il 69235325 = - . 16 0.3 0 12 0
15 42 15.48 5000 337 - 20 11 65 3 32 14- 822430 - - . . % 3.2 2 18 1
200 55 13 63 3161 323- 076. A1 12 80 .7 48 16 1072939 - - - s 07 0.7 W™ -7 .
(25 68 "13 77 2500 294 0677 53 12 80 - 9 62 M-9329M - - 46 9 43 9 M- 8.
30 80 12 94 2015 278 06266 13 93 10 76 14 1003435 T 76 10 56 10 41 -8
©35 90 11 106 1648 270 0584 79 13 100 11 90 14 1083639 -0 - . 73 Q1. 67 11 48 8
40 104 10 120 1398 265 0558 92 13 108 11 103 13 D833 . - - - 8- 1t 78 155 7
45 111 10 133 1230 257 0537 105 13 108 M M6 13 1083939 - - . 9 11 85..10 61 7.
50 121 10 145 1102 249 0521 118 . 13 108 . 1% 920 33 1083939 - . - 108 1198 10 & 6
55 130 705 158 1000 243 051 131 13 118 10 181 .12 1094340 -7 - 0 1w 107 993 - 6
6 138 08 170 907 240 0503 143 12 120 10 153 12 1204444 - - 131 10 U5 -9 98 6
65 145 07 182 831 239 049 155 12 133 9 164 11 1224844 - - - 141 10 123 .8 103 .5 |
70 152 07 193 764 238 0487 166 M 129 - 8 174 .10 1184743 . - - 150 .9 130 7 08 5
75 157 05 204 705 239 0483 176 10 143 7 183 - 9 1295247 ¢ - . 158 - 3 136 -6 12 4
§0 161 04 213 610 240 0481 18 9 150" 6 191 i' 3'131 5548 T I65 T 7 MY 56 T4
85 165 04 221 636 240 048 193 . 8 133 . 198 :- 7 1L74843° - - . U7l . 6 145 -5 119 3 .
90 168 03 228 614 240 0478 200 - 7 140 s 205 7 MOS1S51 . - - 177 6 149 .4 121 . 3
95 17.1 03 234 594 240 0478 206 - .6 120 . 4 210 5 1104440 ¢ - - 18 5 153 . 4 124 2
100 173 02 240 576 241 0477 211 - 5 125 -3 214 4 1004536 - - -~ 186 - 4 156 .3 126 2
105 1757 02 246 562 241 0474 215 TS 47100 027207 T3 803629 . - - U900 419 3 18 2
110 176 01 252 556 242 0472 217 2 67 1 29 : 1 2 161 130 1

3336518, - . 092
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pendix E-3 (3)
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Researched data on forest relation between environment and forest growth

Sound forest and declined forest were surveyed by The Study Team in the Southern Plain of Romania.

List of Items :
" Location : Name of Village or Region
Topography : Land Cohdilion'_
Kinds of Tree : Q.f :Quercus frairzelio , Qe Quefcus cerris, Q. : Quercus robur
Q.ru : Quercus rubra , Q.ped : Quercus pedunculiflora ,Q.pe : Quercus petraea
R.p : Robinia pseudoacacia , ¥.e : Fraxinus excelsior
"Age : Forest Age : Years old .
v : Volume of a Forest Tree.

N. : Nombers of Forest Tree / ha (mcludmg dcclmcd lrecs)
d789 numbels of declined trees

vV Volume of Forest Stand : m'/ha. (including'dcclincd l_rees). '
d234: volumc of dcclincd trees :

bD : chtcc of Dcclmcd Forest Trees in Volurnc % _
: (dccaycd volumc + declined volumc) I Total volume before Damagc_ -

Sr: 'Re]ahve S!ancc bcl\\ccn Trccs 100- (10 /N)OSIH
- mcludmg dcclmcd trees

Ce: 'P:‘oresl men Ciosurc : Area Coveméss of Forest Crown : %
' : fecenl value, (value of before damage)

Lower Plant Covcmcss of Lower Planl %
T (Sh. Shmb W: Weeds, Sw: Short Weeds <0. 3m)

LF : Covcmcss of I‘allcn Leaves Layer Covcmcss of l itter [aycr %

A T, S Y S T, S, e S, o, Yo, V. . T, L . S, W, " UL T PR o, S, Y, o, V. M, S A, . N . S, o N Y N o WL Vi W W ‘-‘—‘-‘_‘“‘—‘-‘-‘_‘1

I

' Er : Degue of Surface Froswn Arca %

T W " s i Y 0, " " AT W T, " S W TS T, T, W N, "oy W, 0y oy S Y. s . o . S Y. . T, ", " AL ", M Ve S W WL " Vo W, W, ., T S L o . S Yo i o ", Y, W

|
!
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|
N
!
|
)
|
\
I
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Appehdix E-4 Underlying Thinking of CO, Fixation Volume Calculation

The arcas of declined forests in the total forest arcas of Olt and Dolj Counties are shown in -

‘able 1, Among these declined forests, the areas of Quercus spp. forests and R. pseudoacacia
forests which show a particalarly high le_vel of damage were established by'site quality and
damage grade and the CO, fixation volumes in these forests were then calculated (Table 2).
- Using Table 2, the CO, volume that could be fixed in individual forests at the standard final
culting age was calculated. The numerical values required for this calculation are listed below.

- Carbon (C.S, molecular welght 72) content in ccllulosc (CsHy(Os; molecular \verghl 162) =
0. 4444 i '

- Specrfrc gravrty cf wood (carbon content 15%) Q fmmetro 086 Q cerris: 0.81; Q. robur:
{}77 R. pseudoncacm 0.82 '

- Wood shrmkage is not consndered as'lhe svcight of the root systcrn is ignorcd.

- Oxygen frxatlon volume in stand ( /ha) O 85 (stand volume x spccrfrc gravily) (carbon
content) ' ' ‘ L '

- -Value of frxed carbou At present th:s valuc is undcr consrderauon m thc form of a carbon
tax in European countrres and the US White the suggested value varies from USS 201C o
Us$ 100/IC the us suggesuon of US$ 40Itc is consrdered to be appropnate

Based on the above condntlons, the CO, flxatlon volurne (converted from the volumes at fmal
. cuilmg) al emstmg foresls and declined forests were calculated to roughly establish their
mo_nelary _va_lu_es. The ca_lculalron results_are_ shown in 'Iable 3.

__ l‘hc penod of evalualron is nol only the most nnportant factor but also the most drffrcult factor
: 7 to determme in thrs evalualron exercrse Hcrc the perrod of ev1luat10n is set at 150 years in
: Vrew of a concrete analysrs '

-. As the stock buﬂl up over the years at a commercnl forest hecomes zero at the time of cutlmg

: for harvestmg, tt 13 necessary 10 recreate lhe forest lo ensure contmuous COZ flxatton !he actual

.' _ C()2 flxancn volume at a forest where harvestmg and regencratton arc repcated can be regarded
as half of lhe stock at the fmal cuttrng age or the stock llalfway through the cuttmg perrcd
o Which ever 1s the grcater should be selected and the latter is usually the greater. If the period of
- evaluauon is sufﬁcrently long vis- a vis the cuttmg penod the Volume halfway through the '
standard cuttmg perrod is consrdered to be the stable flxatlon medrum of COz :

The stan_dard_fi_nal cUtting age of Quercus spp. stands in thc Study Area is 100 years and the
stock at that time is estimated to be 309 m’/ha. As described carlier, harvesting is assumed for a
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commercial plantation and the maximum stock, i.e. maximum CO, fixation volume, is achieved
at the time of final cutting. As the stock becomes zero after harvesting, the actual average stock
during the evaluation period is indicated by the stock at 50 years of age, i.e. halfway through the
cutling period. Given the evaluation period of 150 years, Quercus forests are cut and regenerated -
at an age of 100 years. After 150 years, howevcr,'rcgoncrated forests reach an age of 50 years
(163 m’/ha), i.e. halfway lhrough'lhrc culting period. If harvesting at 100 ycars of age is believed
not to produce positive income, cullihg (309 m’/ha) ‘will not bo conducted, resulting in -
prolongmcnl of the cutting pcnod Assuming a cuolling period of 150 years (320 m’/ha),:
cvalmnon is conducted with lhc s(ock level at 75 years of age (257 m’/ha) i.e. halfway through
the culling penod This lll’i)’ appear to be 'idvmtageous from the viewpoint of the CO2 hxalion
volume and it could be inferred that a longer culting period increases the CO2 fixation volume.

In rcahty, howcvcr a vcry long cuitmg pcnod pcmnls the mturﬂl declmc of forest trees.

Accord;ngiy, a cullmg pcnod of 130 - 150 yc‘trs may wcll be the lolemble lumt

In the case of fast growmg Robrma forests, the standard fmal cultmg age is set at 30 years and
~ therefore, harveslmg can be conducled five times (163 m’!ha x5= 815 m3/ha) in 150 years. The
' weragc stock sub]cct to evaluation, however is 99 m3/ha at lhe stand age hall‘way lhrough the |
'IISlandarcl culting pcnod and is not parllcularly h]gh If the cullmg period is prolonged to 40 years, -

the total yield is slightly reduced to 728 m*ha (182 x 4) but the ev'lluatlon tesult of the C()2

fixation volume slightly unprovcs bccause of the higher stock (119 m’lha) al 20 years of age.
'chcrlhclcss, there is a slrong possnblhty of a 'stock decrease due to natural declme whcn
" Robinia stands pass the 40 year old mark As such the scope for a long cu{lmg penod 1s hmn!ed

and slablc €O, f;xanon ovcr a long pcrlod of lmw cannol bc cxpcclcd in lhe case of Robmm
stands -

chn lhough analys;s is not conducled here bolh Popm'us 'md [fucalyplus forcs!s with largc
annual growth appear 1o be advanngeous because of their hlgh levels 0[ annual CO2 fixation.
]iowever these Specms have the dlsadvanhges that lhcnr low specnflc grawly mcans a low C()z_

fixation volume dcsplle the rehllvcly large volume and that lhelr shori hfe cannot sustam
fixation over many years. ' ' ‘

In shorl forests conslslmg of fas{ gro\vmg spec;es whcrc harvcstmg and regcnemllon ’ll‘ﬁ
frcqucnlly repe'xlcd do nol neccssanly offcr a large COz flxation voiumc in tcrms of lhe volume
h'llfway through lhc cutlmg penod and may well be dtsadvanlageous due to lhc cxpcnscs-'
mvolved in rcgencrahon unlcss they enjoy a hlgh level of proﬁtablhly [n lhiS Sensc, Quercus
spp foresls, parhcuhriy those hmlihy forests of Grade lV or hlgher, can be evalua{ed as
excellenl forests \Vthh offcr a good funcllonal pcrformancc and proﬁlablhly
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Table 1 Forest restoration area on researched districts. * (ha)(%)
Trem Whole Forest Area Declined Stand Area Regeneration Area Prevention Asrcato
: Decline*}
Quercus spp. 604415 (100.0) 79415 (13.14) 2,556.7 (4.23) 53848 (891)
Robinia sp. 25,6966  (100.0) 836.2 (3.25) 5874 (2.29) -
Pepulus spp. 12,031.1 (100.0) 269 {0.22) 269 (0.22) ) -
Others 16,8755 (100.0) 3930 (2.33) 1547 (0.92) 2382 {141)
Total - 115,044.7 (100.0) © 91926 (759 33257 {2.59) 5.623.1 {4.89)
Note: *1: "Prevention area to decline® is included the reserved area in the damaged forests with the preveation forests.
Table 2 Fixed Quanullcs of Carbon in thc l*orests in Oll 'md Dolj Counties.
{1) Quercus spp. and Others
" SiteClass - - 1 1l - ] L A Total
m/ha - 100y _ 48Tm” 398m’ BIn’ 260m” 201m* (309m’)
vha ~ 100y 356t 2911 2421 1900 4h (2261)
(Crha 158iC 1291C 10%C 81C 651C (100.5tC)
“Fotest Area (Fa) 9821 (1.27) 6,5524 (847) 448735 (5809) 18,5804 (2409) 63196 (E17) 77,3170 (100.00)
IC*A (10D 1,551.% 83,4525 - 47991.6 15,576.9 41119 71,650.6
Declined Forest Area  (ha) . 166 {002} 2310 (030) 33583 (460} 3,1784 (4.11) 13502 (1.75) 83315 (i0.78)
1CA (0% - - 262 2980 38056 . 26634 $78.3 76714
E(Cta) . vy - 223 2412 31342 - 16078 3095 53250
Swong - (*03) - (ha) : S IDS . (001) 300 (040) LIAS  (1.44) 14350 (1.86)
Moderate (*0.6)  (ha) R 374 (005) - 4674 (0.60) 24207 (3.13) 2357 (031) 31609 - (4.09)
_ Wcak o (*08) (ha) 166 (0.02) 1936 (0.25) 30507 (3.98) 4476 {(058) - 37385 (4.69)
(2) Robmm pseudoac‘acm . - : .
Site Class ) . 1 - il -1 v v Tolal
m/ha - 100y -~ 360m> 214m’ 189m* 129m’ 4w’ (163m’)
tha - 100y - 245 186t 1280 . S0 (i)
WCha . " 10C . aNC STC - - 380 CoTo2MC (49.4tC)
Forest Arca . (h3) 46 (002) 10872 {4.15) 133065 (52.13) 83385 (3245) 28608 (11.17) 25,6966 (100.00)
tC*A . - (10%) S50 §79.5 72,6726 - 3,4854 . . 6454 132615
Declined Forest Area (ha) . 0.0 (0.00) 470 (0.18) 2667 (143) . 2600 (rL01) 1663 (065) - 8404 - (3.29)
A {0y - 00 388 . 2100 %83 374 4104 .
X (1C*a) (0% - 00 294 1218 - D422 13.7 2217
Swong -+ (*0.3) ©- (ha) - - L HI98 (047) 1696 (0.66) 1312 (0S1) 4206  (1.64)
Modenrate (*06)°  (ha) @ . - 100 (004) 1044 (041) . 640 (024) | 351 (0.14) 2136 (083
Weak (*0.8) = (h3) - 370 (0.14) . 1425 (0.56) 264 (0.10) - - 2059  (080)
Note: 1C: carbon weight in ton. )
C tC*A: Fixed carbon weight in the forest before damage al s!andard cullmg age.
tC*a: Fixed carbon weight in the declined forést stand before damage at standard cu!lmg agc
- Z(iMCa): Fixed carbon weight in the declined forest stand after damage at standard cutting ags.
Table 3 Quatitative Fixation Ability in Existing Forests and Declined Forests. :
"~ Kirds of Forest Forest On Standard Culling Age On Standard Culling Age Annual Fixed
S . Area | o T : i : Guanlity of Catbon
S Unit -~ Forest - Cabon  Evalu- Unit . Forest Carbon  FEvalu- ixed  LEvalu-
Stock  Stocks © inForests  ation Stock - Stocks . in Forests - ation Catbon ation
Tl ha - w'ha 100t 10%C - 10° - e 10'm’ - 16RC. 10% - 10hC 10§
A, L ©(A) - S L) @y '
Quercus Forest oo (100 years old) R . {30 ycars old) - i : B/50y  Be/50y
Whole Forest nno 309 23,8910 7763 10 - 3j0.72 170 13,1439 426604 17064 8532 . 3413
“Declined Yorest - _'"" S T e
kforedamagc 8,334,5 s I 23705 SO0 3069 - - 156 l.301.8 : 422.52 16.90 845 a3
after damage 55048 299 - 16448 0 53250 2130 164 . 9055 - 29380 1176 588 - . 235
. damagedammount . 2,829.7 . 260 7357 23360 939 143 3693 12863 515 257 1o}
* Robinia Forest - {30 years old) . o (15 yeprs oid) : B/A5Sy  Be/lsy
Whole Forest - 256066 - 163 © 4,1885 1,76840 - 5074 99 25440 - 76802 3072 5120 2048
Declined Forest .~ . TTTTTTITT T T T T
. before damage 8101 - 152 1227 3855 1542 . 92 o I3 2333 093 156 62
after damage M9 163 8.6 2071 8.28 © 99 41.5 12.53 0.50 0.84
damagedammount .~ 4210 M0 590 9784 74 8s T UU3SE U UIOBY T o4 o T

- tC*A*10% Quantability of carbon fixialion in (ke existing forests :
" tC*a* 10 Quantability of carbon Fixiation in the declined forests (before damage)
E (f*1C*a)* 16" Quantability of carbon fixiation in the declined fosests (alter damage)

-107 -

29

3o



"LI0d2X STY1 U7 POYR RO QY JOHIP SIS 1EI01 119¢) ‘MRS dtres wat0] yowo Jo Bugumd 159107 ) Wag poronb eI Jqu} S UL s

Ny wrare o) Ny SOION

OPOTE JTNESG  (SEEP  6SIE  IW0Y  |6TLET wify 120261 ILE 1S9zl 10EYr  [WSONT L 16981 I4ugr TR I9GIT 1194970 y 1930,
A £l LR ! L Pl IRTE | ! 19°f, ! | : i ' . B
TPClEPTl  19°€ : £ |2 i . 19°¢ i I 1 ; HS{ SIS pog ol
v s | i i | ] 1 " .
: | : ; , 1 : Tel
. ” g " ; T i S E
] | ' ; ; i ] LY o
GRS (CWiLe |Siey  165Ts  wor  [6CI6T iwesy  LLOTEL 1L AR T E T A MR T R S A W O I caeninns
ever (g2l |9 ] : ovE HE 9 | K | dst AT GOLIA0L
P ML SO M : e i/ S i ! , FoX 0 Ml JIPUA ¢,
1TTE | | | : TTTE ST | | L5891 | o .
(= j i | i . B 12CE oSt | | 1459 | [ [ Rummp |y
VT 09w [FH 'L [ | ! : W& . [ A €428
| Al | ! | ! ! i mlwu.|
| t | [ - : ! A
GRS T wgl_ 0 . 'L | ! i ] (X% ; €9 _ : L'9g [
P4l i ! ' I : £21 A ] "yt
' i : ! ! | | ov'l
6 i ! i ’ i X3 i ! R 49
1 ! | " X | j TPl : ..5 Ty
09T [Tir [ ' : : Ll T it LElL gl PR Py
| . s : i | ' V'l 280 [Tl 1P
TPty (ETEL'P  ISTL ToWT' L W'l 5L | 1P | WULY Wined M1
R e A LOHTL : BT Sl o ! 2L nwiod wmaamid|g
YELE  (¥LLC 4900 'S I . . V'R e 6L TLer !
- , ; “ ' ; . : Iy TET
| i i | ' ! . } ; ! te1 |
i : | | i | ! ! | | Het |
bv's6l__ [ZeeL [T ! i [ i i ! : 9 G | T o |
- \ ! H | 1 | i | qer | . :
[ FER] R W i I3 I ! PLT ! ; &L Jeel | VL[ SoleIIR D | ¢
GV [Ge6s PSE g : . LE O Lt , I ! L6 ! ) :
L6 i 1 ” , H i L6 | W L6 Wil | - (puvpumy
V . : ; : : ; ' ; BEL_ | ovomena)
Gs6s  I6SRS  jpgE | poi g ety : 1L ST i , Dz b d
oLl [PORL__0TE 106 [ gy IvT ; ¥$L W1l TRIL
7 ST R0 | | : L ) ) Ll 33 :
T ; ; i
|“. ! : ] ' “ !
i : - - :
916 T or_ 0N ] ! Pl i | i i .
i " " H I i I
9 ; : : ST e : : ToL : R I ;
: ] | i : v H | ! | GoneAruRO) 1105 | T
[ 1T I'T : | ; : , : w5 [3%3 1671 W
: L ; : | : | : H1L
f } : ; | : : o1t
{5 T [ ' : i : : art
I . - i i i : art
! : : ] ! ; , QUL
¥ [ ; | ] ! . ) VST, [%x &1 ! i a7
| ' 1 Y T | " i : T | I v T L
g Ive  [FEL0tl  |weRl ¢ IPRE ' ' wosy  lULR'T (W PG gL |9 R
0Ll vl TaL f i LT : : (e 6O T ! TL_ I ooot !
[CosTE_jovss  [coer ] | T e W iy [LolT_|#e RIC CEERATAY I Lx
- ¢ I H H . ' | ' : ! | Y0OT MOLINPON] JDduLi
e L | T8 e! [~ <IN = - ! Twoy | vild K JOpUn
" B M . m : m _ m._ B & | m.n , M m.q : m ' W W m.. h W ; W ) doozey | wenmun Moo
g e _ g =1 % g F P E | aousng
() - pow : ' pE i ) B , 7 i wasog
fiog : _ ! : ;= i ! no = i i
oy, (2] HOH AWINOTY

TIUTWOY L] STOLOUM] 19010) PUT 901130 STUEL 15010] AQ $13220 Padewep Jo valy ¢-F xIpuadcy’

108 -



Appe'ndix E-6 Designation of the Seed Stands

County | Forest | UP | wa. Area | Efective } Composition | Stand Stand | Produc- |
' “Range | | Avea Density | Age tivity
A (ha) | (ha) . Class
Olt “|Vulturesti | 11 |22D 370 2.60|7GI3CE 0.9 116 2
: I [23C 10.50 8.40|8Gi2DT 0.9 131 2
Nl |24B 7.90 6.40{9GI1 CETGI3 0.8 121 2
i [25B 11.80 8.30|CE 0.8 115 2
L [26B 5.20 2.60|5GISCE 0.8 96 2
Hi 278 540  3.20|6GI4CE 0.9 121 2
I |28B 880  5.30[6GH4CE 0.8 126 2
 |29A 6.80 4.10|6GH4CE 0.8 126 2
HI |1S9D ] - 11.60]  4.60|4GI3GO3CE 0.8 116 3
HU |29B © 6.10] - 4.30]7GI3CE - 0.9 116 22
i’ 128D 280 1.70}6GI4CE 0.8 146 2
nm j28c 4.00] = 2.40{6GI4CE 0.8 116 3
‘T 27D 0.40] .+ 0.30]8Gi2CE 08 - 146 '3
I 27 240] - 1.40}6GI4CE Lol 126 3
I - {26C 2.60] - 2.10{8GI2CE 0.8 116 3
m {25C 9.90( - 7.90{8GI2Cl 0.8 116 3
{1578 4.70 2.80[6GI2GO2CE 08 106 3
1 {29C 5.60 3.90{7GI3CE 1.0 129 2
I 23D | 390 - 3.90{10G1 0.8 116 3
m [24c | 700 700(10G1 @ 0.8 116 3
I |157D 560] . 2.20{4GO3GI3DT 0.7 116 3
I8 |158A 5.00 2.50{5GO4GIICR 0.7 136 3
vV 136 17.30 17.30(10G1 07 145 2
v |37 - 21.60)  21.60|10GI 0.7 145 2
V|38 123.00{  23.00[10GI 06| 145 2
V358 15.80]  15.80{10GI 0.6 145 3
vV |43C - 1.80] - 1.80{10GI 0.7 145 2
V . l43F - 1030]  10.30[10GI 0.6 135 3
vV |44D 11.80{  11.80[10GI 0.7 135 2
Vo |S5A 17.40{ = 17.40{10G1 0.7 145 2
v Is6eB-| 1700  17.00|10GI 0.7 145 2
V. |S7A 2790  27.90|10G1 0.7 145 2
V. |53B 1420  14.20|1061 0.7 145 2
SV {46 | 0 2490]  24.90}10G] 0.6 145 3
: V1458 | - 23.10f  23.10/10G1" 0.8 154 2
Subtotal - K 357.80]  314.00] L
" IDolj - [Craiova® | I [50A 6.80] . 4.80{10GI - 0.7 85 3
BRI TR I | B 53 . 26.50[  26.50{10Gl. . 0.7 80 3
" |Amaradiaj NI [185B | 6.10|  * 3.20[5GMCEIDT | 08 91 3
B ERTER B (I 0 E:71)) 720 . 2.50|5GISCE 07 90 3
S I [187A | - "4.00]  * 1.90{6GIECE - 0.8 91 3
Subtotal BE 150,600 3890 - B
Total 408.40{ - 352.90
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Appendix E-7 System of Thinning and Estimated Value of Standing Trees

Estimated Value of Standing

Species [ Thinning Year Aclual Volume for Thinning ‘
o . Regeneration ' ' Trees by Thinning

Arca Quantitiy Unit Price  }Total Ammount

(ha) . m’/ha w - US$ 1,000 US$
Populus spp. 8 9.80 26 - 255 10.6 - 2.7
Total 40 255 - 27
Robinia sp. 10 585.15 13 7,607 © 124 943
15 585.15 13} 7,607 124 94.3
- 20 585.15 14 . 8,192 - 124 101.6
Total 40 23,406 290.2
Quercus spp. - 35 2,719.29 19 51,667 - 139 - 7182
- 45 2,719.29 15 - 40,789 139 567.0
55 2,719.29 16{ 43,509 139 604.8
65 2,119.29 18 . 4B,947| 13.9 6804
: 75 2,719.29 18] - - 48,947 13.9 630.4
Tolal : 80 233,859 3,250.6
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‘Appendix F: Forest Restoration Plan

_Appcndix F-1 Felling Volume of Danlla'ged Forests by Damage Grade and Forest

RS TT

Range Office (m3)
County Forest Damage Grade Total
Range Strong Moderate Weak '
Ol Bals 19,043 23,837 33,638 76,519
Caracal 13,046 5,025 872 18,944
(Corabia) _ 437 60 497
Statina 3,532 20,150 8,224 31,906
(Doraganesti-Olf) 5,600 8,843 2,129 16,638
. [Vulloresti 638 1,521 - 46 2,205
Olt Total - - 41,926 59,813 44,968 146,708
Dolj Amaradia 3,159 21,461 1,789 26,410
. |Catafat 7,796 - 964 ' 8,760
(Poiana Marc) S 422 : 7 422
Craiova 50,783 39,963 5,740 96,487
Filiasi 1,808 . 10,118 6,497 18,423
Perisor 36,568 57313 34.877] 128,758
Sadova | 334 708 252 1,294
(Apele Vi) | 20,688 12,757 -~ 7,262] 40,707
N  |Segarcea - 6,641 11,870 3,610 22,121
- |Dolj Total - 128,200 . 155154 - 60,028] 343382
 [Total - 170,126 214967  104,996] 490,089




Appendix F-2 Felling Volume of Damaged Forests by Forest Range Office, Foresl Management Type and Damage Grade . (m"

County Forest Damage - Forest Managemeat Type ™ - : Total
Range Grade | F1 (¥ 3 F4 [ 6 F7 Fi 3 FIO  Fi1 A2 - F13
ol 1 8453 5973 M1 4393 78 19,013
Bals 2 8222 14,789 193 565 68 o 23,837
3 14,056 13,398 1472 4633 =~ 72 7 : . 33,638
i 30,731 34159 1806 9,593 140 7% 76,519
a7 272 640 3,184 8693 300 38 13,046
Caracal 2 ©o1492 2452 1,081 . 5,025
| 3 1 198 167 4712 M -gn
2712 2330 5724 10247 300 71 18,944
i ] R
Corabia 2 29 259 149 : : 437
S 3 . 6 o P
29 259 209 : 497
] I 4,185 91 360 106 65 i 5,666
Doraganesti-Oil 2 7462 1,252 R 1 11, . |- 881
: 3 - - : 69 248 nm_o- . - ' 2,129
[ - - 1,716 A5 360 125 1n__ 16,638
o 1 . . 139 1,389 10 299 TN R 3,532
Slatina - 2 ' ) C 14,033 . 4518 760 1,092 26 . 135 ) 80} 20,150
: 3 |- - 4853 2,664 30 - 602 46 2 - 8224
T - 20,625 8571 117 1,993 6% 259 - 80| 31,906
) ] o - 638 ] o 638
Vulturesti 2 C - 528 - 996 - o : K75
: 3 | U 46 - - S 46
: 1,163 1,042 - I . 2,205
Ol Total i - ‘ £1,507 49311 9078 2221 7} i - 18 £0] 146,708
Dol T 1 N ] . 919 162 ST 1806 242 : 3,159
Antaradia A 76 T 6,557 13239 1,234 0 268 83 . : 21,461
i 3. L - 89 e 812 853 .- 18 | . : 1,789 -
B 165 ®236 14,254 1,252 - 268 1,806 329 . 26,410 -
R an ) 2465 1,13 87 1,151 - 4,117 : -~ 1,656] 20,688
Apete Vii 2 - . 1,015 - 518 51 10474 664 o M| 12,757
3 . o 1,612 812 s - 4,51 246 : ) 7,262
: S92 3543 51 . 87 26216 5,028 - : - - 1,69%0] 40707
o 1 . : oL ) 13 6,201 1479 . . 7,796
Calafa - -2 | - - S = o 5690 315 o 81 964
B ) - N o I3 6,773 1,7 ‘ 81 8,760
- 1 3365 BRI T TR VX 111 98 113 146 . . 50,783
Craiova 2 ‘ : R 15469 20,774 2428 1,126 . : - 166 ©o L 39963
1 R T 186 4468 - 67 .11 o - . 5,740
3385 T51,345 36612 2593 2250 146 : 16 9 96,457
1 ) 527 - 650 - 109 105 384 307 . .| 1808
Filiasi 2 . 2869 4825 1330 12940 733 356 S (1} BB iR § 2.
3 : . 2,318 3,697 21 24 2t 1 - : 6,497
i 5058 9161 263 1,824 :331 670 T109] 18473
1 5,011 3232 23239 2664 510, 1,703 - 28 36,568
Perisor C 2 1,138 S 4246 48640 961 0 3487 1,925 54 0 57,313
3 ] 760 - 2,858 30978 - 130 - 148 4 -2 : ) 34,877
6,509 10326 102,857 3755 1004 3634 - 274 — | 128,738
. 1 : i 363 _ 59 422
Poizna Mzre 2 ) . ! .
3 . . . . )
: 363 - - 39 an
i ; ) : . - 259 S4as EXY]
Sadova 2 : : B 708 . L . . 708}
| 3 ' : - 252 - ' 252
: . j : : 960 289 . 445 1,294
. ] o 73 2961 927 1,158 0 697 433 . 392f - 6,641
Separcea 2 14 0 L4000 2305 4,175 3133 14t 1150 - . 168] 11,870
3 s 266 1,082 '1,08% - 830 -m Lo S 3,610
~ k7] 1,13% 6348 6390 5321 - 838 - 750 . s60l 21
[Dolj Total : 3,365 701 . 31 81,897 171,775 14304 10,667 42072 9134 ° 166 54 2,499| 343,382
Folal - i 3365 7,01 3|4 146,403 221,636 23,382 32883 42,786 98354 - 244 54 2,579) 130,059

Notz: *1: As grouping of forest management type, rd'cr to Fable 2-1-1 in 1ke First Part; Stody hndmgﬁ

RV




Appendix F-3 Area of Damaged Forests by Forest Range Office, Forest Function and Damage Grade (ha)
County Forest - [Damagg ' Forest_l“unclion" Total
" Range Grade| 1 2 3 4 3 6 7 8 9 10
Oht ] 160.5 : 33.0 193.5

Bals 2 3316 35.0 366.6
3 po6T 109.3 1,116.0
1,498.8 177.3 1,676.1
1 13 1.0 35 134 106.2 125.4
Caracal 2 3.2 169 45.5 65.6
3 0.2 20 124 140 28.6
1.5 1.0 87 427 165.7 219.6
. 1 : :
{Corabia) 2 54 03 5.7
3 2.5 2.5
: 19 03 oo - 82
1 66.6 23 39 17 .5
- Slafina 2 3213 1.3 7.6 5.6 335.8
' 3 3151 - 0.8 11.5 3274
N 7030 36 123 188 7377
: 1 : 1.5 40.3 - 41.8
(Doraganesti-OI)| . 2 102.9 102.9
3 52.2 52.2
. 15 195.4 196.9
: 1 1.3 45 SN 5.8
Vulturesti "2 25 174 19.9
: 3 1.6 1.6
: : 38 235 ' ' S : 213
Olt Total - 2,207.1 271 133 - 8.7 - 50.6 1.8 196.1 361.1 2,865.8
Dolj - | .. : 1 44.5 : : 44.5
o Awmaradia 2 3545 O] 3555
3 60.4 2.6] © 63.0
-- 459.4 B 3.6] 463.0
o o 1 134 884 : 101.8
- Calafat 2 : 187 18.7
) 134 107.1 120.5
SRR R & 37 + 3.7
(Poiana Marc) 2 .
: - 3a ‘ : ' 3
_ 1 4.1 - 455.1 . 219 3281 - 519.9] -
Craiova 2 : 5949 38 ' 598.7
- 3 1820 20.1 2021
: - 41 12320 518 328 1 320.7
1 124 36.6 ' 49.0
- Filiasi 2 152.8 201 34 1773
- 3 .| 2232 - 19 231.1
388.4 65.6 - - ' 34 457.4
oo 1 .258 . 06 33906 159 - 452 427.1
- Perisor 2 “16.1 . 02 9520 336 14.2} 1,016.1
' 3 S04 0 T 1LAUAS 996 - . 249]1,529.7
' 423 0.82,6964 149.1 "~ 84.3[ 297129
N 80 48 : 123
Sadova - | - 2. 99 o - 99]
: ' .3 e 17.9
: .80 326 40.6
: DU I | 193 -140.7 - 249 - - : - 184.9
- (Apele Vi) |2 C17.1 0819 176 06 117.2
R ' 3 2.6 1528 684 . ¢ 223.8
. 390 3754 1109 - 06 S 525.9
: 1 247 . 280 270 233 6.1 - 55 2.8 . 1174
Segarcea 2] 934 . 160 40 - 84 275 64 . 368 - 34 3.6] . 184.8
. 3 678 - 05 . ° .= Nac = 13.3 1 18.6 a 131.3
: : <] 1856 . 21 320 354 819 125 556 . 248 - 3.6] 433.5)
Dolj Total 1,0334 - 21 1621 5965 193.63,941.5 2599 24§ - 124.3] 6,338.2
Total B,240.5 292 1754 6052 244239433 4560 385.9 124.3] 9,204.0

Nolc *1 As groupmg of forcsl fumlmm refer to Table 2 4-23 in the First Parl Study hndmgs

”-1:_3;




Appendix F-4 Felling Volume of Damaged Foresls by Forest Range Office, Forest Function and Damagc Grade (m’)
County forest Damagei Forest Function ! ] Totat
Range Grade 1 2 3 4 5 6 7 8- 9 .. 10
On 1 14,379 4,604 : 19,043
- Bals 2 21,847 1,.9% 23,837
3 31,048 - 2,590 33,638) .
67,215 9,244 16,519
1 138 48 10t 1,170 11,5%) 13,046
Caracal 2 144 1,114 3,767 5,025
3 13 - 33 390 435 872
151 48 2719 2,674 15,793 18,944
{Corabia) 2 408 - 29 437
. 3 60 650
468 29 497
1. 3,115 29 276 113 3,532
Slatina 2 19,329 . 65 411 346 20,130
3 1865 ) 7 352 8,224
30,309 91 693 : 810 31,906) -
i . 30 5306 5,666
{Doraganesti-Olt)| 2 . S 83843 8,843
: 3 2,129 2,129
: 360 16,278 16,638
1 236 402 < 638
- Vulturesli 2 140 . 1,38}k 1,521
: ) 3 46 46
e 377 . 1828 - L : Cos 2,205
Ol Total 98,111 - 1,922 741 2719 314 389 10,054 32,070 146,708
Dolj _ 1 3,159 : - - 3,159
Amaradia 2 21,386 76] 21461
: 3 1,700 89 = 1,789
26,245 165] 26,410
Lo 1 86 7,010 1,796
- Calafat 2 904 964
S g6 1,974 8,760
: 1 422 - 422
{Poiana Mare) 2 A :
3 . .
: 422 - a : 422
: ) i 67 44,102 2,649 3,365] 50,783
Craiova 2 : 39,677 2206 : 39,963
3 5,130 611 5,740
67 89,509 - 3,546 3,365 96,487
, _ 1 627 LI81 A - 1,808
Fifiasi 2 9,286 28 w3 10,118
3 6,291 206 6,491
16,204 2,115 s ) 103 18,423
o 1 LT - 17 28149 814 5,011] 36,568
- Perisor 2 1,91 8 S22 - 1,948 1,138] © 57,313
: 3 1 3193 2,180 - ©160] 34,877
: 3,859 25 112,932 5,002 6,909] 128,758
1 161 173 . : T 341
. Sadova 2 .. 108 . 708
S 3 - 252 252
161 1,133 1,294
. . 1 799 16,325 . 37965 - 0 - 20,688
(Apele Vii) 2 412 ‘10,761 1,533 7 51 T 12,757
o 3 11 - 4826 . 2,424 L 7,262
1,222 31,712 - 1,722 5t - : 40,707
A T 1,532 T 248 . 1,255 2,88z 862 - 440 221 1T 6641
Segarcea 2 5940 - 125 166 S11. 2,142 . 544 - 1,729 339 - . aM) 1180
o 3 1,876 | T . 682 - 355 685 N 3,610
o B 9,348 133 414 1,766~ 4,907 1406 2,524 1245' L 374 22,11
Dolj Total 51,797 - 138 4,765 406,896 - 12,654 203,898 11,175 ' 1,245 - - - -10,813] 343,382
Total 149,208 2,060 = 53506 47175 15,795 204,287 21,230 33315 10,813] 490,089

l\ole *1: As gmupmg of forest funcuons. refet to Table 2-4-23 in lhe. F1rsl Part; Study Fmdmgs.




Appendix F-5 Selection Standards of Planting Species

(1) Resistance against Water Conditions

Species HO i H2 113 H4 S H(E) | HE
Q.frainelto e e o v ot '
Q.cerris L ' ' ---- , ‘ S [N SO IR IR
Q._robur : ' | : A S—— - e
Q.petraca ol e N s et S
Fraxinus excelsior : T S B e = S N
Robmm pseudoacacm - = - . QRN EER
Populus alba . N PP U M— e b —_

Note: Symbols (110 HE) mdlcalc that water contenls in soils are from zero (dry) to much (wet).
- Legend:- o= VEIY FESislant - we w [ESISTAND T s tather resistant
Source Flora Forestiera Lemnoasa a Romaniei: Victor Stanescu, Ntco:'nc Sofletea, Oana Popescu

(2) Resistance against Soil Texture

Species - | VeryRough |  Rough Moderate Compact . | ~ Very
: ' L : __Compact | Compact
Q.frainetto . B e st :

NQeerris . b ——— — — e e
Qrobur = ——— e = : el ceannan
Q.pr;t'mea' ; e ————— == ' e D
Fraxinus excclsior ‘::. e o e 1t - ‘ : _ - .' S B
Robmra pseudoacacm S S USROS, POV — |
Populus alba "~ Tl _ ' e o o e o o

Yegend: " ==——== very resistant w= == = IcSistant REE—— rather resistant

Sonrce Hora Poresuem Lenmoasa a Romaniei: Vrcror Srm:escu, Nicolae Saﬂetea, Qana Popescu

(3) Resistarice against Soil Nature

Species . ‘| Sand" | Loamy | Sandy | Loam Sandy { Clay | Clay
SR L Sand | Loam | - Clay Loam
eramcffo o N R e e o femee SN SR —
chrns B -Qf—-'~4_-'-'_-.-_._ — —— — —— o
o Q.robur - _ : T e NP e e
opeirasa e e L Ll |
: Prarmus excelsior : '_ ERNN -7-7-3—-4J-——+4— —s SEPEELY —
I Robnuapseudoacacm e s e
© |Poputus atba . e ' SR - .
Tegend: | = VEIY remslam T e e m ICSISIANE e Tather resistant

.S‘ource Flora Ifores!rem Lemnaasa a Romame: V:clor Stanescu, Mco!ae Soﬂe!ca, Oana Popescu

s



145A-1 [Natural Forest Management Operation  |S.1ha

145A-2 tPlantation Forest Management Operationj4.4ha

145A-3 |Plantation Forest Management Operation|9.7ha

, Main Paths P

Branch Paths | - I
Car Parks A
Turfed Gardens T

353 °
3

351

Appendtx F- 6(1) Workmg |tem Arrangement Map of General Arboretum and Forestry' :
Work Demonstratlon Forest (Cralova UP IV) L e S
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Appendix F-7 Development of Breeding chhn.iquc for Resistant Trees

A breeding technique for resistant trees will be developcd lo create Q. frainefto and R.
pseudoacacia trees which are highly resistant to drought. The actual development process will
consist of (i) sclection of ca_n'didate resistant trecs, (ii) Propagation of resistant planting stoek,
(iii) verification of resistance (at test forest-cumﬁcion garden) and (iv) cstablishment and
' managemem of scion gardens and seed orchards. :

Firstly, health)r survmng Q. framcua and P pseudoacacm trees will be selected from
'dcclmed forests due o drought as candidate trees and the number of planung stock will be
_ increased usmg cutlmgs The rooted cuttings will then be planted at the test forest to verify
'thelr reswtauce to drought This test forest will also act as a scton gardcn As soon as the

estabhshment of the test l'o_resl (_:ommet_lccs, w_o_rk‘wlil begtn to create a seed orchard.
_ Candidate_lrees that show favorable growth at the test forest will be confirmed as resistant
trees. Those cantlidétte trees showing low resistance \vill.be"ren_m'\?ed from th_c seed orchard.

The rooted cutlmgs for pl'antmg wﬂl bc mass- produced at the scion garden from clones whtch
" have successfully passcd the test. When the planted trees at the seed orchard created by

resistant cloncs reach the sced be'mng age plantmg stock wﬂi be mass- produced from seeds
' produccd at the sccd orchard - ’

1) ' Selection of Candidzite Res.istaui_ Trees
a) Selection Criteria o
- Selection of stands wuh slmng damage and large area in need ef restoralmn and
- then sclection of C‘tlldld‘llc resrshnl trees from these stands Qelectmn of ‘stands -
with moderate damagc in areas ef forest range efftces where the abeve strongly
' damagcd stands are selccted ‘ : :
- I‘ree selection area: mtmmum of 3 ha for Q framelto stands and 1  ha for R.
pseudoacacm stands. . , :
- - Even though the selectton of as many candldate trees as possnble from the selected _
- stands is preferable it is assumed thal five cand:date trees will be seleeted from '
" each stand for the present purposcs ‘

- The candtdate irees musl be heallhy, straight lrees w;lh a large upper story crotvn '

- Selection of candtdale trees with a sufficient slem dtameter of 10 ¢m or more ..

which is suitable for the collectlon of cutlings and showmg hea]thy growth of the
copplced shools

b) ['tmmg of Selecllon '

The work to select the c'mdldate trees must be conducled in the hrst ye‘tr of the Pian
to ensure the early development of the breedmg technique.
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" ¢) Selection of Candidate Tree Selection Sites
' The selection sites for candidate resistant trees are shown in Table 1 and Table 2.

- Factory Q. frainetto sites will be selected in Ol and Dolj Countries, consisting of 32
slrongly damaged sites an'd cight modcralcly damaged sites. The relevant forest range
offlces are Bals, former Draganostl -Olt and Slatina in Olt Counly and former Apcle
Vu, Craiova and Perisor in Dol; County. Twenty-five sites will be sclected in the area
of the Craiova l‘ores{ Range Office where many slrongly d’lmagcd Q. frainetto forests
are dlslnbmed

The area per silé r'aug'cs from approximately 3 ha to 28 ha and the diameter of the
_selecled lrees rangcs from 14 cm to 30 cm which is a suitable swc for the collcchon'
of cullmgs

“While one moderalcly damaged site wnll be seleclcd in the area of each forest range
- ofhce, three sites w:ll be selécted in the arca of the Cr'uova Forest Range Office in
view of lhe many slrongly damagcd slles in this area.

- Lxghteen R pseudoacacm snles wnll be solccted in OIl and Polj Countics, consisting

"of 15 strongly damaged siles md threc modcrately damaged sites. The relevant forest

. range offlccs are Caracal and former Corabia 1n Oolt Coumy and Amaradia, former
7 Apclc Vii, FlllaSl and Perlsor in Dol] Counly

_Thc area per sitc r'angcs frool 1. 7 ha to 16 6 ha and the diamcler of the selected trees
:ranges from 8 cm to 22 cm whlch is a fairly suitable size for the collection of culungs.
One modcratcly damagcd site will bc sclcctcd in cach forest nngc office area.

2) Propagat;on of Rcslslant Plantmg Slock
a) Brcedmg Method of Cu(tmgs _
‘- Two methods are used lo oblam Q. framerfo cuttmgs i.e. hydropomc cutlmgs and
'_cu(tmgs l‘rom copplced shools from slems. In the ¢ _asc of R. pscrrdoocacm,
cutimgs are “oblained from COpplCBd shoots ' o
B - Preparatlon of matenals o produce cullmgs the logs used for hydmpomcs are
i prcpared from branches of the candlda(c lrees all.d have dnnensnons of 3-10cm
in dlamclcr and 30 - 40 cm in length wnth lwo cut ends. Collcction from copplccd
o shoots uses healthy, )oung copplced shoots wuhoul any dlsease or pest damage.
The hydropomc method mvolvcs the immersion of prcpared logs in water to
: encourage copplcmg from logs ‘and lhc copp:ced shools arc used as cuumgs
.. When prepared logs 1mmcrscd ina contamer fllled with water (dlametcr 25 - 30
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Table 1 Selected forests from where resistant trees will be chosen. (Quercus fraineito)

County Foresl up va. | Forest | Species| Damage [Regeneration Area (ha)] Heighti DBIT | Age
Range Area (ha) Grade (Total) | {QN | (m) { (cm) |(ycars)
OLT [IBals n 13A 11.6]0f,0c |Strong 16| 1044 3 6 53
n 138 1.1jor Strong 8.7 8.10 12 14} 53
i 28A 19.1{of Strong 44| 440 12 14 53
]} 33 18.2|0£Qc . |Strong 32 288 12l 20 68
m | 71D 15.6]QLQc  [Strong 15.6] 1248 10 14 43
®) : 75.6 : 435)  3890) ° :
i | 34A | 212[00Gc . |Moderale 41 360 iz 18] 68
: 1) 21.2 : 4.1 3.60] -
{Draganesti-Oli) v 17A . 9.1QRQc - [Strong -9l 8.19 15 22 80
S 0} ' o1 - : ' A 8.19 D
v 45A N [0 B Moderate 16.7 16.70]. .. 13| . 18 601 -
m- 1 19.4) - o - 163) 1670 '
Statina i | 468 35[0fQc {Strong S35 245 12 20 62
: m 55D . 8.4]|0fQc  1Strong -84l 756 12} 20 57
) 1y |- 1.9 . 1001 ' S
v 15A 21.3]0f Moderate 121 12.10] . 15 30 87
: . m - 23] ¢ 123 1210 v
Sub total|Strong (8) 96.6 64.5] 5710 -
' Moderate )] 619 : 329 3240 - o
DOLS  [(Apele Vii) k| 111A 18.3|Qf,Qc - [Strong 43 3.87 i5p 22 73
' - '€)] ' 183 o 43 g - r
1t 98C 4.0[0f Moderate 37 370 0 14] 18 . 63
: O 40 “37] - 370 N
Craiova . 1 688 64 0f Strong .64 . 6401 . 17)- 30 87
1. | 778 128|QLQc - [Strong 128 896] - 17| 28 87
1 | 78A ] 95/QLQc  |[Strong ©o9s| o 7e0f 17| 28] - 87
1 T9A 14.6|QfQc - |Stong - 61] - 549]. - Q6] . 26| 87
1 16B| - . 13.8[0r - [Strong 138 1380 . 18] 24] . 82
o 8A 5.7l06Qc  |Strong s2| 468 13 16} 47
o |3su] o 70lofrQe  [Strong 54 486l 14] - 24| 62
o (B 7 "133]QL0pet |Strong - 40]- - 360 13| 16| 52
1i 98C 9.4{QL,Q Strong | 38| . 304 15| 28 82
m 6A 163[QF - |Swong - | - - 163 - 1630 - 14 18] 62
| 258 1.6jaf . [Stong - T1L6f  1160) - 15) - 24 82
n - | 25F S13.Qf - [Strong 13.1] 13100 14| . 22§ 82
S m - | 26C . 56lQf . |Strong 56| 560 .16 26 82
11 - | 26D 4.8]Qf Strong 48] as0] 4] 221 82
ut- | 30A 278l0r. - |Stong 27.8] . 27.80] .. 16] 24 87
mo | 35E 14.1[Qf0c - |Stong 14 1269 1Sl 26 87
Y 141 17.9]0f Swong | - 179 17.90 13 - 16 52
wv ] - 7.2f0f Strong 72| o7200 c3) o 22 s2
W l1ec]| oo 6edjor ) [Stong .61 . 610 13 18]
IV J143A] . 189l0f * - |Strong - 1890 1890 14l o18f . 52
v 144A © 20.00Qf °- -, |Strong - 201 20.10f ¢ 13} - 18] . 52
LIV | 145A 19.21Q6,Qc - {Strong” c192fb 1728 4] 20 - 52
22) . 275.2| - T 249.7| 23780 0 | o
I 80 153[0f,0c  |Moderate 142] 1136 = 18] ~ 26| 82
| 8C | - 68[0f0c. |Moderate |: - 52| 46|12} - 18] 47
o] s2c | t4sfor o [Moderate | c 14.5) - 1450 o 14). 18] 62
: 3 366 | o339l 3002 | 1
Perisor n |9 J1iokGe T {Strong - T 497] - 14 22] - 70|
()] al | Al o407 e
l 33A 15.71Q6,Qc  {Moderale 84| ~504] - 12 20
N m | LY B Y| Y .
Sub total{Strong - 24 . 300.6 261.1| - 246.64
Moderate (5) 563 . 460] - 38.76
Total  [Strong (32) 397.2 325.6  303.74} -
Moderate (8) 118.2 71.16]
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Table 2 Selected forests from where resistant teees will be chosen. (Itobinia pseudoacacia)

County ‘orest ur ua. | Forest | Species | Damage {Regeneration Arca (ha) Height] DBH | Age
Range Arca (ha) Grade (Total) QD) | (m) | (cm) |(ycars)
OLT .- |Caracal II 261 4.0]Rp Strong 23 230 8 12 21
) 17.7 24 240
(Corabia) v 13F 2.0|Rp Moderate 1.7 1.70 14 14 19
) 2.0 : ] RN
Sub total |Strong o 1.7 24| 240
.. |Moderate m) : 2.0 : 171 R Vo )| B .
DOLJ |Amaradia 1 147 7.8|Rp Strong 750 7250l 15| 16| 22}
1 |155A] 188|Rp  |Strong 791 7190 12| 14 22
1 |155B]  18.8|Rp Strong 541  sd40f 12| 14 22
@ || a4 - 208 2080 . :
1. |43 7.8|Rp Moderate 58 580 7 8| 12
_. w |- 78| o 58 5.80
(Apeleviy 1 1 | 12 16.6{Rp Sirong 166] 16.60f 15| 14 25
o I {55C 6.9]Rp Strong - 300 300 4] 13} 22
S I seB|  85iRp Strong’ 24| 2400 171 16] 23
1 | 88E S2|Rp - |Strong 52| s200 | 10f 18
[ |107A1 198|Rp - - [Strong - 13| 1300 15l 14 24
& | | 570 o 40.3] 4030] '
| seB| - 8s|Rp Moderate S350 3500 17] 16 23
m | 8.5 L 350 350
Fiiasi i |160B 8.1|Rp Strong 817 810 1wy 12) 21
T 1 1136A 42|Rp  [Strong 42f 4200 91 12| 2t
1 J136Al  "8.1|Rp . |[Strong- | - 40} 400 . 8 10
® ] 204) |- o] o 163f ae30f |
| 124A1 . . 5.3|Rp . [Moderate| 33 5.30 12 14 18
. m | = EX] o s3] sao B
Perisor I | 61A 15.2|Rp Strong 12.2 9.76 16 22| 25
' (1) 1 152 1221 12200 0 | :
“1. | 66 ~86|Rp - [Modesate 8.6 6.02{ - 18 200 25
_ 1) 86 86| ~ 6.02{ - :
Sub total | Strong “(12) - 138.0 89.6 89.6
Modcrate (@) 302 232 206
Total |Strong - (13) S155.7 9201 920
. {Moderate - |. () 322 249 223
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