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Table 1. Outlines of the research plots established at three study sites in Fukushima Prefecture.

AEME g =1 FME JavhE @ Al 1i1E UIAEE HWEERE e MR
Site Location Altitude Forest type Plot Name Plot area Stand age Species Tree density Diameter DBH Height H Stem volume

(m) (ha) (yrs-old) (ha™) (cm) (m) (m’ ha')
ITSES K@i 660 PE PN KU-S1 0.16 43 ¥ C. japonica 975 18.9 14.3 246
Kawauchi village Mt. Otsupe Cryptomeria japonica, plantation [ (Broad-leaved spp.)  ( 575) (17.1) (13.9) (72)
730 E/F AIH KU-H 0.10 26 e/* C obtusa 1330 17.6 16.5 278
Chamaecyparis obtusa, plantation JLEERE  (Broad-leaved spp.) — — — —
w690 AFAIH KU-S2 0.12 56 ¥ C. Japonica 733 30.9 19.2 546
Kami-Kawauchi Cryptomeria japonica, plantation TREE Mt (otherspp.)*  ( 225) ( 25.8) ( 13.8) ( 86)
REH 730 AFAIH OT-S 0.24 42 ¥ C. japonica 1117 24.8 17.8 489
Otama village Cryptomeria japonica, plantation JEEHt  (Broad-leaved spp.) — — — —
750 THITY NI OT-P  0.24 43 7HY P. densiflora 938 18.8 12.6 182
Pinus densifiora, plantation [REEH  (Broad-leaved spp.)  ( 375) (15.6) (11.9) ( 46)
760 LR R OT-Q 0.24 43 [RE#f  Broad-leaved spp. 546 17.5 12.3 88
Deciduous broad-leaved, secondary THIY (P. densifiora) ( 658) ( 1 8.9) ( 12.6) ( 127)
RRHT 790 AF AL TD-S 0.21 41 A¥ C. Japonica 1105 19.9 14.3 299
Tadami town Cryptomeria japonica, plantation [RZH  (Broad-leaved spp.) ( 133) (17.2) (12.3) (20)
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The values shown for the stand age, tree density and mean size parameters were obtained in 2011.

The values in the upper line are for the dominant species, and the values in the lower line in parentheses are other
species. Tree height was estimated using the site-specific DBH—H regression (see electrical supplementary Fig. 2).
*In the C. japonica stand (KU-S2), broad-leaved trees grow together with planted trees of two conifer species (Pinus
densiflora and Larix kaempferi). Details of species composition of each stand are shown in the electrical

supplementary Fig. 1.
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Fig. 1. Method used to estimate biomass in the aboveground tree components.
For each tree (DBH = 10 cm), the dry masses of leaves and branches were estimated by (A) appropriate DBH-based
allometric equation (see details of equation in Table 2). The dry mass of stem was estimated by separating it into three
parts (barks, sapwoods, and heartwoods): (B) the total stem volume was converted into the dry mass of each part by
using the volume ratio, or (C) a relative volume proportion of that part to the whole stem, and (D) basic density. For
small trees (DBH < 10 cm), the dry masses of woody parts (stem plus branches) and leaves were estimated separately
by applying appropriate DBH-based allometric equation (see details of equation in Table 2).

Bulletin of FFPRI, Vol.13, No.3, 2014



116

3.0 BARDIEEE

K EDOBFEIX. DBH 2 L I 2N U IEDE
DR EMBNX, y=aDBH" (y ZRHNGZE, a,
b IXMRED ZBFEINCIER L THEE L (K10 A), #E
TEROIERIC X, EESHTIUE X NTARBEIAT— 2 (b
BT, RO O—EEHWz, AF, 7ThIv, &/
FOREER 3 FIC DOV T, FHFHEMD DM (5 40
A LD IOEVSEEOT— 2 (HUIRZEE) 7%
U T DBH L EOBGFRZANzE A, K2R d
LB, AF kb /FIIDOVTRIERE (RD H 07
~ 0.9 & B s ik REGRANE SNz (o
et =L AR, L2 28K, F. 7AY
WVIZDWTIE, DBH & EHE, RHEOBBKRIEINED 7 —
EAMESDLH (RR=04~05)., WINOHEBKREAR
(p<0.01) TH-o7z (K2b)o EEEILFERICOWVWTIE, O
FIEIXF TP VR EMD 10 BiREE FTK
FIRT—2ZHOTHEERZIER LIz, FEGIEREE
ERICRIFEBBR R D07 DEDENTE (K2,

32 BiARDE (KH7)

SROBUFRIE. BB < O < UMD 3 FRALIC 7 THEE
57, £ T MAORERO@M K2 BEEOM
FHEEAZ O TEREL (K10 B). ZAUCKIEZ « Obf -
WM OBER (ERMBICEDLEE, K100 2R

KAJIMOTO, T. et al.

THENIBIOM AR RDTz, ZDMEIC BN ORFERE (6
M, K1DOD) #RELSHTETEGEERICHRRE LR,
LTeio T, BOZMA OB FRIE, [BME] X [0
DA X [AREEE] TaltHE L

M EEOHETICIZ, DBH & H 2285 L 9 il ik
FEA R O'TEBRE RN E N BRI R Uz G S
2010), FHADFEMIZ, TOXEDZE 2 ZBE N0 (R
F.TATY, v F LREBOSERE. FF 29, 32, 31,
35UCHHIE)s 75, ILEERILINNDOFUE, BIFTONL ARG
fEE GHHAN) THOLNTWARERUTHS, SN0k
ORI E AR EOMIE, Bl 5 K I ITHUEHE Cs IR
OHEICH Ty M TIREI U7z f ko () kT
BN FME (B4E 3 A FZ 2 0D 6 &) 2V,

ERRINES N

INERDBIFEIZ, HI L2 A G ekiaih) &3
WK T, TNEFNDBH Z & & T 248 & DI
FRZHNTHELE (K1 DE), 2hsoHERIE,
MR F2 IR 0D P R T ¥4 T T SRS AR D AR (I 7 15 5 Nz B AF
DF—=RZEZHOTERLE ONEILS 2002 ; 72 T%
FIARDT—%2ZFD 2] XD, DBH< 10 cm OfE{KD I 31
AKOF—ZEMEH), K3 ICnRTLIIC, H EARTEKL
UHEE L 1T DBH &7 b B sk (R > 0.84) A
BHoNT (ROBRBEFEOFME, £2 221,

& 2. KR &/ AR DK N UTED B EHEE I HI W 7 Rl D AR i R X

Table 2. Allometric equations developed to estimate biomass of branches and leaves in each study stand.

xt RAHIE BRI EOTES 4 RERH SMAH  HHAROBIEOCER. REIUGHR(R)GEE*
Species Component  Parameters of equation i‘;f;:;;::ﬁ;f Samples Information on original data, smaple trees
a b R’ n e.g., tree ages, sampling sites (prefectures)
5PN e ® 436x 10* 3.17 0.92 33~ 404 4 (years). 545 (5 stands)
Trees Cryptomeria japonica Branch 25 ZyE. Bl RE.E. ILREER
(10 cm = DBH) ¥ 437x10° 261 0.86 Samples taken from 5 prefectures (Ibaraki, Ishikawa
Leaf Nagano, Akita, and Yamagata)
ThzY % 7.98x 107 242 0.53 28~39%F & (years) . 4#K53 (4 stands)
Pinus densiflora Branch 23 EH. EFER
k-3 2.52x 10'2 1.77 0.39 2 prefectures (Nagano, Iwate)
Leaf
E/% 3 7.71x10% 322 0.77 28~ 3942 (years) . 4#K53 (4 stands)
Chamaecyparis obtusa Branch 20 R 7R IRER R
- 4 421 x 10_3 2.57 0.86 3 prefectures (Ibaraki, Shizuoka, Gifu)
Leaf
ERILEH # 1.50x 10° 3.24 0.69 BHITIF5. 3255
Broad-leaved spp. Branch 49 A5 (BE®TH)  BR-TLOER
-4 5.90 x 10-4 3.04 0.68 mainly two oaks; Quercus serrata, Q. crispula
Leaf 11 stands (unknown ages), northern Japan
IMER EEERER B A5 257x107 195 0.98 SXF5 ABVHIT  IXFHENTE
Smaller trees Broad-leaved spp.  Stem and branch 31 e.g., Quercus crispula, Acer mono,Cornus controversa
(DBH < 10cm) 4 191x 102 1.62 0.84 MRS (2002) R EY

Leaf

from Komiyama et al . (2002)

EHER R RERIZ. TNTOBHELEHET HNE. y=aDBH® (Hfilem, kgl: yIEHEELDEE) THEEILT=,

#K (DBH >10 cm) DR BIRT—2 (L. MBFORLABEH,

Each allometric relationship was given by the equation, y = a DBH  (unit: [cm, kg ], y is dry mass of component).
The original data for the sample trees (except for smaller trees) were from the Japanese Forestry Agency

(unpublished data).
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Fig. 2. Allometric relationships between the DBH and the dry mass of branches and leaves observed for the sample trees of different
species, (a) Cryptomeria japonica (n = 25), (b) Pinus densiflora (n = 23), (c) deciduous broad-leaved species (e.g., Quercus
serrata and Q. crispula, n = 49), and (d) Chamaecyparis obtusa (n = 20). The details of the regression equations are
summarized in Table 2.
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Fig. 3. Allometric relationship between DBH and dry mass of branches and leaves found for smaller deciduous broad-leaved trees

(DBH< 10 cm, n=32).

The data of sample trees used to derive each regression equation included 11 species, e.g., Quercus crispula, Acer mono,
Carpinus tschonoskii, and Cornus controversa. (for details, see Table 2).
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HHE 1 alRAROZEE &R E DR
(@) KREF ZAFH OT-S (2012 4F 5 7T —T%DIFI=AK)
(b) HURMT ZFHKk TD-S (2013 4 5 H>— b2 XKW 72A)
(). (@ NAFE 7 FH (2012 4, K)
Photo 1. Examples of the trees sampled.
(a) Cryptomeria japonica (small tree, 2012, Ohtama site OT-S)
(b) Cryptomeria japonica (medium tree, 2013, Tadami site TD-S)
(c) and (d) Chamaecyparis obtusa (large tree, 2012, Kawauchi site KU-H)
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% 3a. alRR DR & & BN OB N AR
D IR O XFME &/ Fik
Table 3a. Size parameters and estimates of volume ratio and basic density for the stem
components of the sample trees in each plot at the Kawauchi site.

AR Size parameters ZAHEEE  Volume ratio BHEFEE*  Basic density
REMA AEHS Tovbd BRE  HEA  BEf  HE EHTE ERTER BE B D ®E B LM
Site Study stand Plot Name Sampling year Sampletree ~ DBH H HB DB Bark  Sapwood Heartwood Bark Sapwood Heartwood
(em) (m) (m) (em) (%) (%) (%) (gem™)  (gem?)  (gem”)
NmF AXAI#H  KU-SI 2011 x 36.2 21.4 8.3 27.5 5.8 620 322 0.234  0.231 0.266
(KU) Large
Kawauchi village . japonica th 214 17.2 10.7 13.6 99 682 219 0.237 0.328 0.350
Medium
b N=-sulll] N 14.3 12.1 42 9.2 6.4 692 245 0.248 0.263 0.294
Mt. Otsupe Small
FH# Mean 7.4 66.5 262 0.240 0.274 0.303
SD 22 3.9 5.3 0.007 0.049 0.043
2012 X 32.8 21.1 8.8 25.5 4.5 635 320 0.365 0.252 0.270
Large
& 21.5 16.6 4.0 18.1 34 776 19.0 0312 0252 0.342
Medium
/N 13.7 16.2 10.1 8.4 63 70.7 23.0 0.321 0.344 0.378
Small
19 Mean 4.8 70.6 24.6 0.333  0.283 0.330
SD 1.5 7.0 6.7 0.029 0.053 0.055
2013 x 34.5 19.3 43 30.9 4.1 593 365 0.378 0271 0.302
Large
h 23.0 18.0 9.6 16.2 44 622 334 0.345 0286 0.323
Medium
/N 17.4 13.8 5.7 14.4 5.0 748 20.1 0.357 0302 0.344
Small
FH# Mean 4.5 654  30.0 0.360 0.287 0.323
SD 0.5 8.3 8.7 0.016 0.015 0.021
AXAI#  KU-S2 2011 X 50.5 26.0 12.4 33.6 4.6 445 509 0.318 0.258 0.280
Large
C. japonica h 35.8 224 15.1 19.2 3.0 548 422 0.310 0.281 0.283
Medium
LA N 28.9 21.4 13.6 17.8 57 621 322 0.354 0351 0.381
Kami-Kawauchi Small
T4 Mean 4.5 538 418 0.327 0.296 0.315
SD 1.4 8.8 9.4 0.023 0.049 0.058
2012 X 47.7 26.0 12.6 342 2.7 48.0 494 0.401 0325 0.413
Large
h 37.2 24.0 11.5 26.7 33 587 380 0.410 0317 0.322
Medium
N 27.4 21.4 13.7 15.9 4.1 67.0 289 0.413 0335 0.328
Small
FHJ Mean 33 579 388 0.408 0.326 0.354
SD 0.7 9.5 10.2 0.007 0.009 0.051
2013 X 51.0 29.1 13.1 36.5 70 446 484 0.407 0.289 0.283
Large
th 37.0 23.9 6.1 31.7 7.0 558 372 0.378 0.321 0.338
Medium
N 29.5 24.0 8.6 233 8.1 627 292 0.386 0290 0.350
Small
19 Mean 74 544 383 0.390 0.300 0.324
SD 0.6 9.1 9.6 0.015 0.018 0.036
e/¥ATH  KU-H 2012 x 20.7 11.6 4.7 16.2 8.1 644 275 0.339 0374 0.435
Large
C. obtusa h 17.0 10.8 4.9 12.4 9.8 615 287 0.329 0.395 0.443
Medium
b N=-sulll] N 13.7 9.5 4.0 10.2 8.5 705 21.0 0.271 0374 0.421
Mt. Otsupe Small
F4 Mean 88 655 258 0313 0381 0.433
SD 0.9 4.6 4.1 0.037 0.012 0.011
2013 X 19.8 11.5 2.9 18.0 43 64.6 31.1 0.317 0364 0.416
Large
h 16.9 10.1 4.4 13.6 59 673 269 0.322 0319 0.371
Medium
N 14.2 10.4 3.7 12.4 44 689 26.6 0.313  0.368 0.416
Small
15 Mean 49 669 282 0.317 0.350 0.401
SD 0.9 22 2.5 0.005 0.027 0.026

EROLBI A EBEE L. FEE. 24 FF (M EE 2.5 m, 4.5 m) TIHRERRL-AREH O FIYIE.
*The basic density of each stem component is the mean of two stem disks sampled from 2.5 m and 4.5 m
above the ground.
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Table 3b. Size parameters and estimates of volume ratio and basic density for the stem
components of the sample trees at the Otama site.

HAX Size parameters AL Volume ratio BIETE*  Basic density
REhA REMS JovkE RERE BRAK BEE #E ERTS ERTES WE DM D B2 pukz LA
Site Study stand Plot Name Sampling year Sample tree  DBH H HB DB Bark  Sapwood Heartwood Bark  Sapwood Heartwood
(cm) (m) (m) (cm) (%) (%) (%) (gem™)  (gem?)  (gem™)
KEH AFANTH OT-8 2011 X 31.7 209 10.8 22.4 9.1 53.5 37.4 0.253  0.288  0.298
Large
Otama village C. japonica L 25.5 219 13.8 17.6 8.2 63.0 28.8 0.247  0.303  0.315
Medium
N 189 19.6 13.5 12.0 8.5 66.5 25.0 0.231 0.282  0.284
Small
49 Mean 8.6 61.0 30.4 0.244  0.291 0.299
SD 0.4 6.7 6.4 0.011 0.011 0.016
2012 X 33.5 22.0 11.1 22.1 3.5 63.5 33.0 0.406 0.256 0.269
Large
L 31.2 23.7 14.5 19.2 4.5 55.7 39.8 0.361 0.291 0.309
Medium
N 189 21.1 13.3 13.2 3.8 75.9 20.3 0.278 0.339 0.353
Small
14 Mean 4.0 65.0 31.0 0.348  0.295  0.310
SD 0.5 10.2 9.9 0.065 0.041 0.042
2013 x 34.5 23.6 10.1 24.7 3.8 56.1 40.1 0.339 0.296 0.321
Large
L3 264 221 13.4 18.1 4.7 57.9 37.4 0.354  0.303  0.327
Medium
N 20.1 18.5 8.6 14.8 5.1 67.4 27.5 0.308 0.329  0.349
Small
F1 Mean 4.5 60.5 35.0 0.334  0.309  0.332
SD 0.7 6.1 6.6 0.024 0.017 0.015
THIY NI OT-p 2011 X 31.1  16.5 8.3 22.1 10.7 76.2 13.0 0.312  0.390  0.383
Large
P. densiflora & 23.0 157 8.9 15.9 8.1 84.4 7.5 0.209 0.433  0.374
Medium
N 16.5 139 9.5 9.5 9.2 76.4 14.4 0.260  0.371 0.330
Small
F49 Mean 9.4 79.0 11.6 0.260  0.398  0.362
SD 1.3 4.7 3.7 0.051 0.032 0.028
2012 X 30.7 16.4 8.8 22.0 6.4 87.2 6.5 0.320 0.391 0.363
Large
L 23.6 16.0 9.4 15.6 5.0 82.1 13.0 0.300 0.412 0.373
Medium
N 19.7 15.8 9.5 13.1 4.8 91.9 33 0.351 0.475 0.409
Small
F19 Mean 5.4 87.1 7.6 0.323 0.426 0.382
SD 0.9 4.9 4.9 0.026 0.044 0.024
2013 X 325 159 7.7 24.4 6.0 84.7 9.3 0.263  0.405  0.385
Large
L 25.5 14.5 6.5 223 7.1 89.6 3.4 0.300 0.367 0.359
Medium
I 17.3 13.8 7.2 12.2 6.2 89.1 4.8 0.309 0.440 0.408
Small
F14 Mean 6.4 87.8 5.8 0.291 0.404 0.384
SD 0.6 2.7 3.1 0.024 0.036 0.025
EFELFEH M OT-Q 2011 X 30.8 16.7 5.1 28.1 16.2 53.5 30.3 0.391  0.615  0.628
o535 Large
Broad-leaved forest th 232 14.9 4.8 19.4 24.1 53.0 22.9 0.587 0.594 0.641
Quercus serrata Medium
N 13.6 13.1 6.9 9.8 18.9 52.3 28.8 0.411 0.616 0.643
Small
FH Mean  19.8 52.9 273 0.463 0.608 0.637
SD 4.0 0.6 3.9 0.108 0.012 0.008
2012 x 275 145 5.4 22.6 217 489 294 0421 0.603  0.623
Large
L 23.4 15.8 6.6 19.5 12.8 57.9 29.3 0.418 0.655 0.649
Medium
N 10.8 10.1 52 9.4 18.2 51.8 30.1 0.480 0.557 0.649
Small
FEH#) Mean  17.6 52.8 29.6 0.440 0.605 0.640
SD 4.5 4.6 0.4 0.035 0.049 0.015
2013 X 31.2 16.5 5.5 28.4 10.4 62.0 27.6 0.394 0.586 0.606
Large
L3l 224 158 5.5 18.1 18.4 53.1 28.5 0.460  0.600  0.621
Medium
N 19.1 15.4 6.8 15.5 12.3 69.1 18.5 0.442 0.634 0.645
Small
F#) Mean  13.7 61.4 249 0.432 0.607 0.624
SD 4.2 8.0 5.5 0.034 0.024 0.019

BRI BEEE L. BERK. 2P (M L& 2.5 m, 4.5 m) TEREL-AREH O FHIE.

*The basic density of each stem component is the mean of two stem disks sampled from 2.5 m and 4.5 m
above the ground.
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Table 3c. Size parameters and estimates of volume ratio and basic density for the stem

components of the sample trees at the Tadami site.

H4X Size parameters B Volume ratio BHBE+  Basic density
RER BEMS Jovhba RERE O BHEK BEf #E ERTe ERTER BWE DM DM BRI I
Site Study stand Plot Name Sampling year Sample tree DBH H HB DB Bark  Sapwood Heartwood Bark  Sapwood Heartwood
(cm) (m) (m) (em) (%) (%) (%) (gem?)  (gem?)  (gem™)
RERHET AEALH TD-S 2011 x 346 209 8.0 28.2 9.5 48.8 41.7 0.241 0.239  0.282
Large
Tadami town C. japonica =] 25.4 16.7 8.4 17.9 9.1 50.5 40.4 0.299 0.271 0312
Medium
I 193 147 3.4 17.1 8.9 59.1 32.0 0296 0342 0335
Small
9 Mean 9.1 52.8 38.1 0.279 0.284 0310
SD 0.3 5.5 53 0.033 0.053 0.026
2012 X 326 222 6.4 31.7 5.6 59.5 35.0 0271 0271 0312
Large
th 238 174 6.6 17.8 46 676 27.8 0323 0286 0.372
Medium
N 194 164 8.2 12.7 8.8 58.7 325 0294 0294 0345
Small
F19 Mean 6.3 61.9 31.8 0296 0.284  0.343
SD 22 4.9 3.6 0.026 0.011 0.030
2013 x 285 222 8.2 23.7 5.7 59.4 34.9 0356 0293  0.346
Large
h 23.7 183 12.2 14.6 5.4 68.8 25.8 0.354 0351  0.368
Medium
N 179 149 8.6 12.2 6.7 711 222 0297 0321 0.325
Small
9 Mean 59 66.4 27.6 0336 0322 0346
SD 0.7 6.2 6.6 0.033 0.029 0.022

BRI SRR E (. SR, 25FT (£ 2.5m, 4.5m) THREIRL-AREH O FHE.
*The basic density of each stem component is the mean of two stem disks sampled from 2.5 m and 4.5 m

above the ground.
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G 2. K & BED G Cs IR HIRURHER I O k7
(a) (KB, BHED b, B NS HIHEICE W TRV RIOR 2 EREL

(b)y (0 (d) 7)—— b ETORKEEDI D DIFIEE, KBEETHL, £ EORMHZER HREOY
JIEAT) BRE

Photo 2. Sampling procedures used for branches and leaves.

(a) After the sample tree was felled, the stem size parameters (e.g., DB, HB, and H) were measured, then first-order
branches (n = 2 - 3) were randomly collected from each layer (upper, medium and lower) in the crown. (b), (c), and (d)

These branches were separated into branches and leaves (needles) on a clean blue sheet, then, samples for the measurement
of radiocesium content were collected and placed in a paper envelopes.
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@), (e), (O : KENT =Y DFRAR, K. H. /MK (2012 4F)
BARRORI R, M. DM OAERHLOFEMIE. & 3b 250,
Fig. 4. Examples of vertical diameter changes in three different stem parts, stem with bark (d1), sapwood (d2),

and heartwood (d3), measured for the trees sampled at the Otama site.

(a), (b), and (c) * Large, medium, and small Cryptomeria japonica trees sampled in 2012.
(d), (e), and (f) : Large, medium, and small Pinus densiflora trees sampled in 2012.

The estimated volume ratios for each stem component are summarized in Table 3a and 3b.
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Photo 3. Sampling procedures used for the stem components (bark, sapwood and heartwood).

(a) Debarking of a tree to collect a bark sample.
(b) Sawing the bark before debarking.
(c) Cutting the tree to collect a wood sample.

(d) Separating the outer-bark and inner-bark to allow samples to be collected.
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Photo 4. Preparation of stem components (bark, sapwood, heartwood) samples.

(a) Splitting a disk of Pinus densiflora.
(b) A split Cryptomeria japonica disk.

(c) Wood sample divided into sapwood and heartwood.

(d) Cutting Quercus serrata bark into small pieces.
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Photo 5. Sampling procedures of forest floor vegetation.
(a) Sampling quadrats (each 1 x 1 m®) were fixed in place (n = 5 per plot).
(b) All living plants (e.g., woody shrubs and herbs) with basal portions inside each quadrat were clipped
using pruning scissors.
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K 4 BB O/NEARRB ORI U X & ARG Cs IR

Table 4. Size parameters and radiocesium activities measured for the smaller trees sampled at each study forest.

H A X Size parameters WD D LIRE
REHA FEHS JavhE REE HBNo.  HIES WEERZ #ie £8Ts Radiocesium activity*
Site Study stand Plot Name Sampling year ~ No. Species DBH H HB Stem &Branch Leaf
(cm) (m) (m) (KBqKg') (KBqKg')
NipA ZEANIH KU-SI 2012 | YRS Bewhamidiajaponica 55 69 2.7 2281 1443
Kwauchi village Cryptomeria japonica 2 *TAEID Acer palmatum 4.6 6.3 43 9.11 7.99
3 =X% Cornus controversa 6.2 9.9 - 14.40 7.41
4 FHE Ostrya japonica 1.1 15.1 7.7 8.93 12.7
5 INIYHURY  Syrax obassia 3.9 55 29 18.19 18.3
6 vk Zelkova serrata 4.6 9.3 5.7 14.75 8.19
19 Mean 6.0 8.8 4.7 14.70 11.51
2013 1 ¥<R9Y  Benhamidia japonica 5.8 7.7 3.8 19.32 2.75
2 AAEIY cerpalmatum 4.6 6.2 2.7 10.69 2.75
3 =X% Cornus controversa 6.1 8.8 7.3 14.97 2.71
4  THE Ostrya japonica 7.0 108 8.6 3.24 6.03
S5 N\UHURY Siraxobassia 69 105 6.3 9.53 1.35
6 L% Zelkova serrata 5.0 6.6 2.5 7.35 5.62
FH Mean 59 84 52 10.85 3.53
AEH  A¥H.7HTUHK  OTS, 2012 1 sx* Corms comroversa 69 78 30 127 033
Otamavillage  J UN[REE# " QT-P, 2 ABYHITFT  acermono 4.4 6.2 2.3 1.86 0.55
Cryptomeria japonica, and OT—Q 3 FR¥FY Aria alnifolia 3.2 5.0 1.4 1.99 0.26
Pinus densiflora, and 4 I3/% Styrax japonica 4.5 6.5 2.1 0.85 0.35
Broad-leaved forest* 5 ) IIXYHS Prunus grayana 7.9 8.1 3.7 1.61 0.39
6 9T Carpinus japonica 7.2 7.8 3.4 0.87 0.27
7 X435 Quercus crispula 6.3 5.9 1.6 0.96 0.25
1) Mean 5.8 6.7 2.5 1.34 0.34
2013 1 X% Cornus controversa 59 7.8 3.8 0.68 0.25
2 ABYHIT Acer mono 6 1 66 28 | 69 076
3 FREFY  driaanifolia 6.2 7.7 4.9 0.89 0.73
4 zTd/% Styrax japonica 5.0 7.1 34 1.72 1.44
5 YIIZXY Y5 Prunus gravana 6.4 7.4 1.7 1.11 0.71
6  HTLT Carpinus japonica 6.0 7.5 1.7 0.89 1.01
7 aF3> Quercus serrata 6.8 6.8 2.8 0.69 0.54
1) Mean 6.1 7.3 3.0 1.09 0.78
RRHET AFX AL TD-S 2012 1A Y 7TSA  Eleuherococcus sciadophylioides 5.0 - - 0.06 0.36
Tadami town  Cryptomeria japonica 1B 2y 7J35B  Eleutherococcus sciadophylioides 7.7 9.3 6.8 0.65 0.19
2A  TJFA Fagus crenata 8.6 9.1 3.1 0.40 0.17
2B J¥B Fagus crenata 9.2 9.8 3.1 0.37 0.20
3 r/E Aesculus turbinata 85 104 10.1 0.11 0.24
4 YIIXYHS Prunus gravana 6.4 12.2 7.0 0.08 0.25
S FwA/F Magnolia obovata 10.6 7.1 2.0 0.07 0.18
6 IXF Cornus controversa 99 8.2 34 0.63 0.14
T Mean 82 9.4 5.1 0.30 022
2013 I aYFIS5  Elewtherococeus sciadophylioides 7.8 8.1 3.7 0.37 0.05
2 JF Fagus crenata 4.8 6.3 1.3 0.12 0.12
3 rF/E Aesculus turbinata 12.1 73 4.3 0.33 0.19
4 DIIRYYT Prunus grayana 5.1 49 0.9 0.06 0.18
5 RA/F Magnolia obovata 6.3 7.3 43 1.09 0.08
6 IXF Cornus controversa 1 27 82 3 6 008 00 1
1 Mean 8.1 7.0 3.0 0.34 0.10

* IRETHECSDIEIE, ¥7Cs, HCsOEAEELMEL. REDEEH (9A1H) TOMIEE,
# RENO/NMEREFE, BLHISEETET7HIYMRELER MO E L TERRL=,
The radiocesium activity is the sum of the 137Cs and 134Cs activities.
These smaller trees at the Otama site were mainly sampled around two neighboring stands (OT-P and OT-Q).
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46 TS T AOMDEREDHEES)

B A DREHE Cs BERiRIZ. RO FNETHIE
U T BRSSO DR Cs TR GRURIR 3 AP ()
WCZNZTNOBGEEEZFELCTRD I, PEKRIZDNT
&, HakHER (=6 ~ 8. £ 4) OISR GE-F. %)
DR Cs EEDOFIMEICBFREZFE U TIE L 7,
TR, HTERN (0=5) ORYIRE O Cs
I, RO ETEE U TR IBIFRZ LT
E LTz,

#5101k, TINS5 —HOTIHIC K B5MEHIE LT, Fig
% 1AEH Q012 4) 2B B IR AFH (KU-S1) (£
52) ERENT A< UM (OT-P) (3£ 5b) OHfER LK
1 Cs MR BEHEBOHTEMNRZX DL DTH 5.
BARICOWTIE, EE50My &8 5FE (XF. 7H
V) L OMSIE GEIEILER) I THFRLE
BEZRLTHD, TOHB, ZTOMETE (KHELE
R OB, GO CsIEEOME LTENEND
PO 3 FEEIAR 3 R TR SN SR, 3F T

DI OJREREEE A CIRRE L E L TZ O FEEE H T
BHTHEFE L, DF D KENOHRE TG, T#ET
B IEHELEBM (0T-Q) &7 A VHk (OT-P) Difi /S
0y MEBATHRI Lz I ARDEE (£3b), &
TIRERMORE 7oy h e e JICRE Liah o I
Kok, AFW KU-SD) Hh50 LN LEEFHE T
o VSRR TR L 72+ 5 3R Ok .
AN TEBNIEEE ZNZENH WV BREFT 2013,
—HOMEIE AR, LB, BMADBIFEREDS B, D
BN OHEE I W T ARELL & AR E OMEIC I, AF
e 7AhRUMES, TOMREE (012 4) OFERAK3
AT TlE7e VA4 Q011 ) OFEA3 REFTDH T,
Gt 6 ARDTFEREM S T LI Uiz, 2 0 D fE% i
WD, FEOMEIA 3 ROFHEELENTHZ D
B EIIC, ELICHEOFEERILIZFEICIODED
HE-oTL2DT (F3a,b), T ULEETEDIHOM
KA K BB Cs BB OAEIC NIT T E 2
VixlTB1DTH%,

7 Sa. M BEBBIfE R L HGTEE o LERBEOHEEH UINR ZAFF, KU - S1, 2012 4F)
Table 5a. Aboveground vegetation biomass and amount of radiocesium estimated
for a Cryptomeria japonica stand at the Kawauchi site (KU - S1) in 2012.

HEE MRS LRE MRS D LEEE #
Biomass (Mg ha"]) Radiocesium activity* (Bq Kg’l) Radiocesium amount (kBq m'z)
X FoiiE &t ¥ T Dt E e ZTOHhEE A5t &
C. japonica Otherspp. Total  C.japonica Other spp. C. japonica  Other spp. Total (%)
18K  Trees (DBHZ10cm)
% Needles 12.01 1.67 578 x10* 6.91 x 10° 69.35 1.15 70.5  40.1
#® Branches 7.21 7.84 3.71 x 10* 3.52 x 10* 26.74 27.63 544 309
K  Bark 441 5.75 1.74x10* 3.11 x 10° 7.68 17.89 25,6 14.5
B# Sapwood 48.52 2190 2.69 x 10% 6.12 x 10° 1.30 1.34 26 15
4 Heartwood 20.47 12.40 2.79x 10 3.49 x 10° 0.57 0.43 1.0 06
Bt Stem total 73.40 40.05 — — 9.55 19.66 292 16.6
BAEET Tree total 92.62 49.56 142.2 — — 105.64 48.45 1541 875
2. IMEAR  Small trees (< 10em)
% Needles - 0.45 - L15x10* - 0.52 05 03
BER Stem & Branches — 10.77 — 147x10* — 15.84 15.8 9.0
IMEAREE Small tree total — 11.23 11.2 — 16.36 16.4 9.3
3. FIEHE4E  Floor vegetation — 1.38 1.4 — 4.03x10* — 5.57 5.6 3.2
WA EEREET  Total 92.6 62.2 154.8 176.0 100.0

* G ECSDIEIL. 27 Cs . 3 Cs DIMAZEL, fEIL. FEDEXER (9A1H) TOMIEE,

AL DEGTECSTRE I, BARITMEE (K, B, /) O DEKRSEESRLDERDHM THONI-FHE, AFX DB,

MEFIT (2014) &Y, IMERIZR 4BB, aFSDEIERERT—4,
# MEMMECER/EL. EHMOREEICEHOREMECEEEZECTHE,
hO#EEL, COREMRD DB IEELITTEELER,

* The radiocesium activity is the sum of the 137Cs and 134Cs activities.

The radiocesium activity of each component is the mean of the individuals sampled; n=3 for trees (Forestry Agency

2014) and n=6 for small trees (Table 4). The values for the broad-leaved trees are from unpublished data.

# The amount of radiocesium was calculated by multiplying the biomass by the mean radiocesium activity for each

component. Other species are mostly deciduous broad-leaved trees in the study stand.
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2 5b. Ml AR TR LU 2T LER R OHEER] CKERT A<V #k. OT - P 2012 %)

Table 5b. Aboveground vegetation biomass and amount of radiocesium estimated
for a Pinus densiflora stand at the Otama site (OT - P) in 2012.

REE AT ) LIRE* MEEES D LERE #
Biomass (Mg ha']) Radiocesium activity* (Bq Kg’l) Radiocesium amount (kBq m'z)
A¥  ZOME &t ¥ Z D E ¥ ZTOHEE  AE E

C. japonica Other spp. Total  C.japonica  Other spp. C. japonica  Other spp. Total (%)
1.#AK Trees (DBH=10cm)
= Needles 4.47 1.34 1.95x10° 1.71 x 10° 0.870 0.023  0.89 143
#® Branches 10.41 6.22 1.39x10° 1.42x 10° 1.451 0.884 234 375
R Bark 3.88 4.03 7.87 x 10 1.23 x 10° 0.305 0.494 0.80 128
D Sapwood 61.73 15.38 512 1.67 x 10? 0.032 0.026 0.06 0.9
i Heartwood 6.45 8.71 2.51 9.59 0.002 0.008 0.01 0.2
it Stem total 72.05 28.12 — — 0.338 0.528 0.87 13.9
BAREET Tree total 86.93 35.67 122.6 — — 2.659 1.435 4.09 65.8
2. /MEAR Small trees (< 10cm)
= Needles — 0.69 — 3.42x10% — 0.023 0.02 0.4
57 Stem & Branches — 14.85 — 134x10° - 1.994 1.99 32.0
INEAREET Small tree total — 15.53 15.5 — 2.017 2.02 324
3. FIBH4E  Floor vegetation - 0.74 0.7 — 1.34x10° — 0115 012 18
fEEH EEREET  Total 86.93 51.94 138.9 6.2 100.0

* TRESTECSDIEIL, 137 Cs. B4 Cs DI AZE B fEIX. EFOEER (9A1H) TOMIE(E,
BRI D MTECSIREE (F, B ARITIMEER (K, /D) D DERSHENRGS7TEEROHAM THON-TFHIE,
THZYDMEIF, HREFFT (2014) &Y MERIER 4SHB, T SDERXRERT—5,

# MAMECEREIL. FMUDRFEICFIOMSECSIREERCTEHE,

thDBEL. CORAEMD DG E [LHEBITSEELER,

* The radiocesium activity is the sum of the 137Cs and 134Cs activities.

The radiocesium activity of each component is the mean of the individuals sampled; n=3 for trees (Forestry Agency
2014) and n=7 for small trees (Table 4). The values for the broad-leaved trees are from unpublished data.

# The amount of radiocesium was calculated by multiplying the biomass by the mean radiocesium activity for each
component. Other species are mostly deciduous broad-leaved trees in the study stand.
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(b) ZHY Pinus densiflora
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Fig. 5. Relationships between the DBH and the volume ratio (%) of each stem component found for the sample trees of four different

species. For more detailed data, see Table 3.

TR BTG 55 13 % 3 5, 2014]



Methods for assessing the spatial distribution and dynamics of radiocesium in tree components in forest ecosystems 133

PR TROMNICK D UTZENTNOREHA DAL
TS Lol ik UL, 3 ARDFEEE & UERAE
DOFEX O & WEA OB FEHEEOREIZ P LK% 5

TENTREENS, & LICHENROMKDY T, BT
WINEW (BBEVIEKEV) RIS D> T05d K
I EGEE. B O BRI AR A D 72
—RICHTREDBEEDE, THLIHEBENEL TV
EEbNnB,

BEBAT OBRELL E AFEEEOHEIC DV T, £950
EOMEITREEDNDH B, SHBEFEZHEREL TH
GG, EDFEDOMBIARDPFEMET — 2 (HEUE, 85
FEOWIEME) NN E SIS TH S, Sl
Hik 2 FH (2012 4F) OHEERRZFIEEI & U TR
L7y (R5), TTTiE, wiE 011 4) OikARE
BT 2 M 6 Ry DOFIGE TRD I AR & BRI
ZHEEICAl 5 e, HEUFEOTAMEIC UIcBEIE, Bk
Kol ERICARBILDEA. 3 RO T TIFERIUE
KXo ThEDENESTLZDT (£3), ThbHD
BN EBEDOHCMICTEL R L RVESIC
T2 THoTz, T ULRBENBIE. 5. BEHR
T2 T BRI RIS DV TR, BRI OAREEL DA
FEEONEZ &ML T I TIKH 2 3 FHOMRIA
o, BRRHNCE 9 A) O FEMEICEE L TLES C
ke Bbns,

(2) Bt

FEOHFEIC OV T, SHEDEICDOVNTE
DBH 72 228 & 3 2 ERFRA (K 2) ZHWT
HeEL7e (K1D A, BIARMEOFSEOERIE, 1
EEAELD LR TEE (DB) % (Shinozaki et al. 1964,
R 1971, M ERKTHEIRE (O’Hara 1988) & X D RAf7x
BIBRMDKD DT e KL HSENT WS, Lh L, khid
I H T 288 FEid, SHEFEABELZE S 7% 30 ~ 50
FEDAFRE /FOANTHTIE, I TIK10mELD
EICELTBY, 2fifkcZzoEst (DB) ZEE
ETHTEWENEONETH S, Lizh>T, HED L
TR 2D, BEHTEXREK S IS BLEBEHAY
LTV T EEEZNZ, KEREOBHGFRZ KN
—ATHEETEZEE LTI, HIEDNES T Eet
720X (FE2) ZHWB AT EEbNS,

7272 L. TODBH 2 DOHEEXR T, EARDOEERK
B> T, HEOREHFITHEINULET 5T &Ik
%0 51210 ~ 20 2D 7E DA DERRE (B DbRlG A
50 ~ 60 F4) THET HFICIE. FIEEEOHEE FE
HETHZRENDH D, DFD ., SEER U R O
EHOHENXZ (F2). Ml Eh 513 H 2 RIEHRE
LCEHATARZEEDbNDG, &I, Efiaikn 7z hi5
ISR 21T S BRICE. TOMBRICHG > TeT— 4%
ZROCTHIICHEXRZERT 52DONET LW, flZ
WX AFOE A (80 ~ 90 4E4E) ZRRICT HEGT2 L.

|Bulletin of FFPRI, Vol.13, No.3, 2014

BOREEDT— X, H2WIZEREERIC U AR
EAMERENTOEEER (FFTF 5 1990, Pk 5 1992a,
1992b, FIF « /NG 2010) Z7GEHTAH T EMNTE S,

DLE, BRI I B0 Cs DEBFEE S Z D FRES
FEORELD S B BIAROMESE (K. KM (5.
Z L CTREMEZHROIcTFiEZENT Lz, TNH3D0
oic HEOY 2 — - GFE. SRELEZMATz5 D
OERF, F )V /T AV ERRITERLE N TV S HM
HRER D Cs BIREFIE T ILDE L TROE R WEEARN
TR E R E TN T3 (Riesen 2002), 514k, 5)&
P& BHEROT — X 2B TEREL. EEOHKIC
KOG LTEETIVHFEZE L ED T, TEkOREH Y
HOEMZHETHICHIMTENXEEZ TV,

AEE

FRBR D R E M ORI R D RIS B & IC H 72 > T
. BESRNE RS, WESARNE IS, SEARNERE
MRHESCEB XU OZBEGREICHEEZX > THEWY
Teo 7 RA MY —FWERD 2D DRNEELE T —% (R
PRI - 36 ARSI sk 2555 OFI I L T
. PRI TS - (R EZ K > THHW 2, Bl
BRI, T—2ZDELEDFLBDIZDOVTIE, MR
BRI ORIYIERE, BRMAEE . AMREE DS WFEmEIE
ZiZ CHEL DB 172z, HRkICiE, 2o
B0 TESBILH L EFET,

AW MIFITRFEHZE TARMNIC I 2 EHEY)
P HRERI A R . SR EET R e T ey
b TERM « BRZE - RSB 2 iR B B4 % 1
BEFZY GRIER S 201205) ) I K D FHf Lz,

5 1SR

Fesenko, S.V., Sukhova, N.V., Spiridonov, S.I., Sanzharova,
N.I., Avila, R., Klein, D. and Bado, P.M. (2003)
Distribution of "*’Cs in the tree layer of forest ecosystems
in the zone of the accident at the Chernobyl nuclear power
plant. Russian Journal of Ecology, 34, 104-109.

Goor, F. and Thiry, Y. (2004) Processes, dynamics and
modelling of radiocaesium cycling in a chronosequence of
Chernobyl-contaminated Scots pine (Pinus sylvestris L.)
plantations. Science of the Total Environment, 325, 163-
180.

Goor, F., Thiry, Y. and Delvaux, B. (2007) Radiocaesium
accumulation in stemwood: Integrated approach at the
scale of forest stands for contaminated Scots pine in
Belarus. Journal of Environmental Management , 85, 129-
136.

Hashimoto, S., Ugawa, S., Nanko, K. Shichi, K. (2012) The
total amounts of radioactiviely contaminated materials in

forests in Fukushima, Japan. Scientific Reports, 2, 416.



134 KAJIMOTO, T. et al.

MR < YEHE « KIFEBED (2010) BATARERM L
EMBERIC K ZFHHE & DHEB X TZDEIES
k. ARG ARG 44, 23-39.

TAEA (2006) Environmental Consequences of the Chernobyl
Accident and their Remediation: Twenty Years of
Experience” . Report of the Chernobyl Forum Expert
Group ‘Environment’ , Radiological Assessment Reports
Series, IAEA, Vienna.166 pp.

MWHEA « &7 HEA - JREZER - SFEIEE (2014) AR
TEBORBE R 2T Loy An L BRED A L. R
FRETWIZEIT R |, 432, 137-145.

e EA] - S EPEE - W55 - EEA - REEL -
FHH 3G« IR ZERR « 75T - HEA sl - Bl
FHAE « R f— « KREWCZ « =il 37« SRS -
KEREE « B ER] - B ER (2012) HGTE ) #E
S — R )R E AT RIS K 2 AR RETE R D
FKRET AL . BE SRS, 63, 97-100.

©FHEA - EEA - JREERK - = R - SRIEE
(2013) H& B 55— JEl - FEHIUC K 2 ARG RETS Sl
Ao TR B . ARMROTHE, 55, 75-81.

Kato, H., Onda,Y. and Gomi, T. (2012) Interception of the
Fukushima reactor accident-derived’Cs, **Cs and "*'I by

coniferous forest canopies. Geophysical Research Letters,

39, L20403.

AR FB (1976) [ EREVIREE O A2 BRE I . AT iRk
, 112pp.

INRBLEL  (2014)  ARARIC U 2 U s O BfRE. +

HEOWFIE , 126, 31-36.

ANRILEE < IR IE S« R SR (2002) I5g L IR AR IS
IC B % S IEILTERI MR R B R, HARGE , 84,
130-134.

Kuroda, K., Yamashita, K. and Fujiwara, T. (2009) Cellular
level observation of water loss and the refilling of
tracheids in the xylem of Cryptomeria japonica during
heartwood formation. Trees, 23, 1163-1172.

Kuroda, K., Kagawa, A., Tonosaki, M. (2013) Radiocesium
concentrations in the bark, sapwood and heartwood of
three tree species collected at Fukushima forests half
a year after the Fukushima Dai-ichi nuclear accident.
Journal of Environment Radioactivity, 122, 37-42.

Mamikhin, S.V., Tikhomirov, F.A. and Shcheglov, A.L. (1997)
Dynamics of "Cs in the forests of the 30-km zone around
the Chernobyl nuclear power plant. Science of the Total
Environment, 193, 169-177.

PP (2013) LEER—T 7 < ORGHEYIE DO D
< Z . NHK i, 224 pp.

HAARM A2 (2011)  AREOMGE . SOKE i, 313pp.

Nimis, P.L. (1996) Radiocesium in plants of forest ecosystems.
Studia Geobotanica, 15, 3-49.

VARSI« 1 B - ARk - ORAREEE (1992a) Hiln

AFNLTMOBIfE R & R (1) @ RIRA) A 5
mJILE A K 80 FFEAF MDA, @HIK PR
FTHE T ARER TS | 19, 73-81.

PRSI - I B e R R R - kAR - Kk B
(1992b) i A F N THOBER L RERE ) &
FRZFEIRFEENR 89 IFEAF DG, &HIK
FREAEEEE MR 19, 83-97.

O’Hara, K.L. (1988) Stand structure and growing space
efficiency following thinning in an even-aged Douglas-fir
stand. Canadian Journal of Forest Research, 18, 859-866.

Ohashi, S., Okada, N., Tanaka, N., Nakai, W. and Takano, S.
(2014) Radial and vertical distributions of radiocesium
in tree stems of Pinus densiflora and Quercus serrata
1.5 y after the Fukushima nuclear disaster. Journal of
Environment Radioactivity, 134, 54-60.

Riesen, T.K. (2002) Radiocaesium in forests — A review on
most recent research. Environment Reviews, 10, 79-90.

FREFFT (2013) “F-1 24 4F FEARFRNIC 3500 2 TN PR B SR
REHUHR T A A =, 113 pp.

FREF T (2014) T-RK 25 SR FEARMRNIC 81T B TR IR 52
FEAUHR A A ST 5 |, 97 pp.

Shinozaki, K., Yoda, K., Hozumi, K. and Kira, T. (1964) A
quantitative analysis of plant form  — the pine model
theory. 1 Basic analyses. Japanese Journal of Ecology, 14,
97-105.

s A e - A < /MR (2014)
AMERRICE T ZRK - Kb - 13 - BRKkD
S 2T LA E ORI AT A K . ARAARR
BT | 432, 107-112.

e FHORf » 2ok PP 5« P B R B - rhig A7 -
e Rig N« KR — (2012) a1 RE R oIciie
U 7 SR R N O PE LR D o0 A (B 4 ).
RADIOISOTOPES, 61, 607-612.

FER -8R AR B fR (1990) MLHISRF D B R
% 83 EEAF NIMOK N CER 7. HALE
F2Ek 40, 179-186.

FEE - /NSO (2010) T HEGE B ML X SRR
TE R BRI DM A . SROGUR AT MR
49, 1-6.

Thiry, Y., Goor, F. and Riesen, T. (2002) The true distribution
and accumulation of radiocaesium in stem of Scots
pine (Pinus sylvestris L.). Journal of Environmental
Radioactivity, 58, 243-259.

REFE " (1971) FRPRODERES: SRR | 331pp.

Yoshihara, T., Matsumura, H., Hashida, S. and Nagaoka, T.
(2013) Radiocesium contaminations of 20 wood species
and the corresponding gamma-ray dose rates around the
canopies at 5 months after the Fukushima nuclear power
plant accident. Journal of Environmental Radioactivity,
114, 60-68.

TR BTG 55 13 % 3 5, 2014]



Methods for assessing the spatial distribution and dynamics of radiocesium in tree components in forest ecosystems 135

HREFEH

UFEA YA VROFDIBEH LTV ET,

HEE FERHX 1 S EMA T OEEE (DBH) B i
& T O MR DA K EE

fidErERX2 EE (DBH) »H56E (H) OHE
I W72 DA

fli R FEORI & 1 AR REIINE 1< 2 275 B D )
il 21§ 2 e DI Z T 2 HREE ZRD B T H D
BRE

URL : http://www.ffpri.affrc.go.jp/pubs/bulletin/432/
documents/432.pdf

Bulletin of FFPRI, Vol.13, No.3, 2014



136

Methods for assessing the spatial distribution and dynamics
of radiocesium in tree components in forest ecosystems
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Katsushi KURODA ”, Takeshi FUIIWARA?, Masafumi KOMATSU”,
Tatsuro KAWASAKI®, Shinta OHASHI * and Yoshiyuki KIYONO”

Abstract

We have been studying the spatial distributions and dynamics of radiocesium in forest ecosystems that were contaminated
by the Fukushima Daiichi power plant accident in 2011. Three experimental sites, which suffered different levels of
contamination, were selected, and permanent research plots in different forest types at each site were established. Japanese
cedar (Cryptomeria japonica) was the main target species, and a plantation of this species was selected at each site. Plantations
of Japanese red pine (Pinus densiflora) and Japanese cypress (Chamaecyparis obtusa), and secondary deciduous broad-leaved
forest (dominated by oak, Quercus serrata) were also selected at some of the study sites. Here, we describe the study sites, and
explain field measurement, sampling and analysis methods used in our research project. We show some examples of the biomass
estimates and radiocesium activities, and radiocesium amounts that were observed at the stand-level, and discuss the limitations
in our methodology, focusing on the sampling and biomass estimation methods for each of the aboveground tree components
(stemwood, branches, and leaves).

Key words : Aboveground tree biomass, Allometry, Basic density, Forest floor vegetation, Radiocesium, Volume ratio
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Supplementary Fig. 1(a)-(d). (Left) Relative frequency distribution of stem diameters (DBH) and (right) relative proportions of other

species (%, on a stem volume basis) in each study stand.
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Supplementary Fig. 2. Examples of site-specific DBH — H relationship.
The regression curves were derived from the data for (a) KU-S1 (n=13), (¢) OT-Q (n=16), and (d) TD-S (n=13) from direct
measurements in each stand. The regression equation for (b) KU-H (n=20) was taken from unpublished data of Japanese Forestry
Agency (detailed information on the data are shown in Table 2).
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Supplementary Table 1. Approximate thickness of the disks required to obtain enough volume
of samples (more than 2 liter) for measuring radio activity of heartwood and sapwood.

ODHMEE (cm) VEZARDES (cm)
AANE 1 cm IHAIE 2 cm FAE 3 cm
4 20 @ 202 202

64 b 64 64

36D 36 36
10 23 b 24 23
12 44 20 16
14 38 18 12
16 34 16 10
18 30 14 9
20 27 13 8
22 25 12 8
24 23 11 7
26 21 10 7
28 20 10 6
30 18 9 6
40 14 7 4
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