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Monarch birch at Hitsujigaoka experimental forest of Hokkaido Research Center in Sapporo City
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Library using wall pillar structure of glued laminated timber in Kumamoto Prefectural Kuma Technical High School
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A young male Yezo deer photographed by an automatic camera in Yubari City, Hokkaido
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Fresh bamboo bored by Xylocopa tranquebarorum (Upper: surfsce, Lower: inside)



S TIIZEEZE N, 38 22 % 2 5 (Gl 466 5) 2023.6

H /Y
i
75w )N —7 FO T2 REERREMIC 330 5 2B e
PR L, s B2 Bk S22, U L KT ERER - 43
HUARIRE rE SR LR (YMS) TR 31T %
2000-2004 FEO/KEE=42Y) > 57
— B KK T — 2 X — R & DL 5B 5 IS 75 > To /K E DS —
S HEal, HEASE MAE, B eEA. EE AL e 51
/J—F
BA TR 7 RINF-DEITNDEL
*Eﬁm%‘ i}l‘—gj\ %ﬁ ﬁj\(\ [:é‘lj j‘?:?r" .............................. 73
iEan=ts"
JEHEE ST FERRN D 14 BEFRSEMIC I 5 > T 7 2 N\OFigT— %
ﬁ}ﬁ ﬁﬁ’\f\ pl:[@ 5&5& ................................................ 77

TSR TRERE ) MR 2 7 X/ FRRD 30 FE DI EHEE
— AR & SRS DR —
j@/’:\?* é‘[ﬁ ............................................................... 83

=/ LA KGR TR S (2011 42 1 H~ 20154 12 H)
f(f‘H]EEl ﬁ}z ............................................................... 89



Bulletin of the Forestry and Forest Products Research Institute
\ol. 22 No. 2 (No.466) June 2023
CONTENTS

Original article
Productivity of hardwood processing using a grapple saw
Hidenori SUZUKI, Masahiko NAKAZAWA, Takayuki ITO,
Satoshi YAMAGUCHI and Kotaro ZUSHI ................c..coeel 43

Monitoring water chemistry from FY 2000 to 2004 in the Yamashiro Experimental
Forest (YMS) watershed, southern Kyoto Prefecture, Japan
—The characteristics of the water chemistry of the YMS revealed by comparison
with the Forest Atmospheric Deposition and Stream Chemistry Database in FFPRI—
Shinji KANEKO, Hitomi FURUSAWA, Toru OKAMOTO,
Koji TAMALI and Yasuhiro HIRANO ..., 51

Note
Boring of Xylocopa tranquebarorum into fresh bamboo
Natsumi KANZAKI, Yuta FUIIMORI
and Keiko HAMAGUCHI ... 73

Research record
Tree growth ring data of Betula platyphylla var. japonica obtained in a 14-year-old
stand at the experimental forest of the Hokkaido Research Center, FFPRI
Hiroki ITO and Atsushi NAKANISHI ...........oooviiiiiiiinn, 77

The thickening growth process of Cinnamomum camphora trees during 30 years in
Ozato coastal forest, Tokushima, Shikoku Island
—effects of the nearest neighbor and climate conditions—

Tatsuya OTANI ... e e. 83
Hydrological observation reports in the Tatsunokuchi-yama Experimental Watershed
(January 2011-December 2015)

IKuhiro HOSODA ... e e eeen. 89

o = L T 10 |



[ AR BT 728 2 (Bulletin of FFPRI) Vol. 22-No. 2 (No. 466) 43-50 June 2023

i@ X (Original Article)

75y 71V =RV ELEMEMICE T HEER
SR T s BN Ok S22 i B X JERER?

DS

IFIMMELT BILEER SIS BNT, TT Y TV — = TS EEO A B K O B
P25 MM Ule, EHMIERIE T Ty TIVY —BER L F 2 — VYV —{EEE D27 Tirbh, A EdE R
3.2 mUE, FHEAFETEIZ 1.6 MY - WL Ao foo JEMIC BT B VESERERE (FLBIESERER) (M et & s
M ZH L, mi#HOMRZ RS R 2, COEMIFEEREREZICDONT, 0.6 dry t/m* LDGET
N TDT Ty Ty —RERSEMIERE L LR 2 & HAMBIDVNEWICE b & §AGR & O A
EEORELLZES>TVBHHEH B LS, APEDLEREIZBHNEOD/NEVENA S, ENTDS
Ty TNWEF 21—V —ICKBEMIFEL OHIETIE, MOREEIHNEREZZE0D, KFHEDTHEWE
FEREICIR B E WA, T TN —ZHWS T L THEREN LORRREND 2 L WVWA 5, —/7. HIR
LTZROID I R TINERTH o Tefesd, AREDOT B LRI EREERL XD LMK Xo7, £
DI, 77y TV = HWTEMIEETE I EEN R EodIica N2z s L e L, TD
HICF 2=V —DMHZMEEEL X IICT B eMREENVA S, LhL, Fo—2V—2=FH
LIcEDMMDIEERM N2 LT, EMBREEVRIKT T2 LEALNS TS, HIEROEZIFIH

43

DS |

FAENS 2R RO AR E R Bt S B BB D 5.

F—U—F 1 7Ty TV — KB, G, R, STEAENE, o — 2y — SRk

1. IUBIC

IREERIM ORI RE L U TIX, FrikAE st 7 v
TETHo M, EETIR. FERT Y TDHDIL
. LEBITTDNTWVS (AR 2016) o FTo, HKEDT
O—Y Y IHE LU THEHELEMOELLEE> TS (#
BT 2021) o — /7. JREERIM DEFEIC DN T, SHEERH
OHMAEFEL D BEEEMELS 25 T EHERHEINTE
D (MES 2011) . CTOME\E LT, BARMEDEFER &
LERT/INE L @D > TV 7D IRBIDEE LW (A
fRi1 2016) 7213 TR <, WKV T & & H DIEMIEHD
HEREDEE L (S 2020) T &ARFENTVD, &
MIERIC BN T, BHEERIMAERE T —MRICNHN—XZX 2R
TJatyYBMEHEN TS EDOD, [RERMTIETh
SOMHMNEL WD EICF 2— Y —PDEHEINTE
D, MOHEEs - B EORNC T Ty TIVBMER T 1
T3, ZOX>EBRICBVWT, EEtzm LT3
TeDITTEMAEEDORRIENEETH O . ALRIL (2016) &
5y T —DRHICE > TENEHKEHTEZELT
W5, £, RuchS (2016) & 7w IV —Ic &> TIA
B ORKBEMBEM T2 ENTE, RNTHNDT
WIS DO TH 5 & LT3,

Ty T =i, 7TEZYFAVRELTDT T
TWIEF 2=V —FWOfIFzE DT, HARTIERN—
AR VICMEY a X)W ERNS T ENE N, TIv T
NeFz—2V—OlifOBEZET R e bD, JLKE

JERR2N) - BHI4E10H4H RSz L A RIsHELH 30H
1) ARARAR THIL PRE L2 AT S AR B
2) B LI ERMOKPERR S E & > 2 — ZRABTZEAT

BHEMIESER 75y TIVY —1EB8TITA B REND B 5.
TS K> THEEDM LT 5720 Tk, FRHEMK
TONIWEENRE LD, V—F 2 — T KBH5E
B« B 2008) Bixl BT LW TED, MM U
IV = EY D EZIC BT B IREIBEFEN K E LT
(56H 1990) . 19774FICEPERRDSBFE S N7z (GLH 1991),
MAMZE LD TR TEZE 5, BMEDEE
TRVWEARICIER 7oty X0 RN E IS (Hi
20208) o 7T v IV —FHWIZEMIEEIT DN TR,
S ERS A A2 PE T IT IR DK T & . FRCREBMIC 7
51% EVEXERNEFD M E LT (R 1994) L OMELH 5 &
DD, JRZERIEFE TR EEMICET 2MENZTEAL
T FTT, JREBMEREICBIZ T Ty TV —%
WIS IEREDEFENREZIASMCT R & ZHNE L
Tt ZIToTze THIC, BOENTEEEZ MO HEH &
gL, 75w T —DEARRICONTER 21>
Tzo 7B, H (2020b) I KU, EEEEERARLE
EHEOLTHO ., HEHERARET 2E O EE
FENTH D, Filo, HMRR S 72 0 04 pE R L pEE
CREFRIND, ARTIE, EiEEE & EEEEIC DL
THEMII L, #atziT-o iz,

2. AL
2.1 AT
BILHNICBN T, NAARAKEEBERT Y TOL xR

* PRRER ATHZEIT MRE T ARSEREEK T 305-8687 IR D < IETIMADH1, E-mail: hidesuzu@ffpri.affrc.go.jp
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HIY & U T RERHE R 2 W RICREZ T > 1o W5
M A E80-100 mIC ATl 9 % M T, HkFifi A% Uk
W B MR (IRE3.0 m) Z1ER U TIEEDMTh N
(Fig.1) o TEZEX GO H0.083 haDflid 71y kA&
U (Fig.l) « & ER10 cmbd EE RS E U EARiHA
I XD BRIARDOEERI LU E 257 (Table 1) o 7
0y M NOEEEIZ86AT., DL I HHIBRMN S KD
LTV, Stk 8T hThoid Licqtill
LT3, BAREII134KH D (LI, AEE T XTHOD
AEZEIRT) . 2 B2ARRBE T — X DRI TE R -
Too ERMELE. BB EWZET TBMEFE 075
Ll (IS 2010) ICBWTHHRIAEER OBEZ R L
TRz, WG aFF844k, VI I23K, YU AHIT8
AR, RA TR, BH Y RAIR, TANRIAR, £ A
I8/ TR, THIVIRTHREINTED, a+5
MENT 5 ILEER XK TH %,

Fig. 1 {ESEA G L i 7 a y k
P ORI S RO m iE

Table 1. Ji#E 71w - O

22EEV AT LB L URERE

B TRECTER U723 & O1EE B8R Fig 21 " T,
SENZFHEOH A L. EH TR TV, EHMEEDO R
QNDEEETITo 120 LU, HEOIEETIE., #1F
XN ZREENF TR TITONSE T ENBW, RTFHE
HEEARTITON, BMERELFRBEDT Ty IV —%
U7z, SEWTHRE I LTz, EMEE IR
MEER13 tDRN— AT (CAT314F) IR AEY) D 1%
700 MMODT Xy F AV W REX/R LT Ty TV — (GS-
95L.8J) (Table 2) Zffi [l U7z, EMIESEICITRATEIRES.5
DT A T—REMH L, MEALIET+T—AHED
BANOZTICE DTN, VORI LI T Ty
TR Lz, TOTTy Tig, X—=AR T VDO
M RAT t, BKBE X 11,625 mmTdH %

EMEEITEMEE L TIrbNh, BME4 mzREARE L,
I s IR E N R TEMZ T o 70 72, JCHERL0
em EERAEFERSRE LTWS, EYIDIEETIRIRZTT
DE. EHMIGTICRE Llza mM2EZ E LT, JEE
URE LT, BN, 75w IV y —offEicides
DIEZEEDRERLTED., WTNOMEXEE & RERERL0E
D EORMHETH %,

HEEET A L BERE ORI 8T K O S
U, EEREEMERICEH Lzt « ROXBXUM
E Ine1emfii) 5 AU 7 R K> TEHL
72

KIS
Table 31T 84 TARICE U 7o E2ER R 36 K U A pE g & 57
B2 R T PR IS T2 MY e 2 T
BoOhTREELSG>TED., &RZ0ET 57201
WEMIEEDONFZMm LT 2 ENEETH S &MV

Table 2. 75w 7 )L —ific

R—AI IR (kg)Y 13,300
IV VERSHTT (W) 72.3
TRYyFAYE  RKBEE (mm) 1,960
BN DMBLE (mm) 130
RAKEYIO 1 (mm) 700
PEERATA R 73— (mm) 1,000
B (kg) 1,085
7 — IANDFEE TR [ 7E 5

1) /N7 b S

iR EAEC IRERE SRR SRR A ERR D SEakE 02 SRR D2 iR 02
ha ZN 7K /ha ZN 7K /ha cm m m? mé/ha
0.083 86 1,033 134 1,610 17.1 12.5 0.171 273
1) 8 CICERI UTaMf, 2) a7 — 2 RAED 2 K72 [R< 132 RZX5,
P& N KEE &t £+
Fr— 75w T Ty TN | Fr—> T39I ; 75T
v— V- v— v— || v=maam | 77T @FaL
14 1% 1% 1% 1%

Fig. 2. % LREDMEIBRK & 115 B X

TR BT ATRE SRS 55 22 % 2 5, 2023
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Table3. 75 LREDVESENN] & 2 pe

Rk A& Gl B 2k

ESS R €3 8,620 4,499 24211 13,347 50,677
E=irics (m3 5 ) 92 177 32 16
JoEEREE D (mY N - ) T 16 (2.7) 1.1 (1.4)

1) VESERFIC R B K T F = — >V — O B D

B2 50,

2) 71 ANOBUEIEF = — > —EZEE ORI Z B D THEH

U 71,

Mo, Gh, BMIERICHE LT = —2 Y —1E¥EEA
. FRVEERFR ORISEI MR CH 5 7o LAL,
WIEREEND 2L TITbNTHE L., SIEEED
WEERR A TITS T & T EMIEECEY 2 F 2 —
UV —EREOHERRIZ VR ER EEZBND, —
Fiv TORERREZ N THDIEEICH TS T L BB
FNCIZ#EE LWV, Z T, Table SIS HEERT 2 &b -4
VERRRITRO 257 EENELe mY A - B RT & & d
IZ. BEL LT, FAFEIERZ B R U 7z 74 e vt
27T MIYN By ATRTI T L ET B, iz, EMIE
HEDOFMAEFEMENLE MY - B & Z T3R0Sk
FEMEDLImYA « BE, 27 mY A« BfD & Eicid14mi A -
KL 75 % (Table 3) o WFMEIHEIC K > THRAER R 23K 5 9
cepTENR. Ay aNoBEtEEticaES 5T &
MTE%, BB, BMIEETIZIARD DT — 2 KIEMNET
felz8., TOMEEE K CEMIESEICE U= /EERE 2 BR
WTWN5,
EMIEREDBRNEEZE, MOhH, EYID - KA,
BOWEA, KRB, ZoficXy L, SE& %A
5T LTz (Fig3) o MOhdaEix, KEFEE, ERBLE
BARMDLEMTZMERDO HITEXT, TORHOD
ETT HERIZZL, KY0 - W&, 79 Ty —
HELLRFr—rV—IcXBEYOH, v, BXUTY
T TNV =X B EYODIDDOMEDIEXTH S,
TOMED EIF TSy IV —Ic X > TEY D iE%ED
DAREBIVEXEEZIBE L. MOOLARDIRIC O ATENIE &
TUIONENRZZLEITONS, BWEALET F
T —REMETONKERA LIFBEETH Y. KAK S
WUER & RIS K o TR U Te R —Tipmc ST
HDIEETH D, ZoOMucid, BEMERE, HEMfA AT, 1k
M, LIEEBHREONMEEZL, Fig3zhd b, EY)
D - KW 33% Lt 2 < OfFERZ D TED .
DUR. MO0 d21% | RARRZEUIN20% | W FEHF17%
. ZTOMMo% kol X, Figl3 T Fz—2V—1F
HEBOREIFIIIR N TV 5,
HEDRERENST2EYD « FFLNEZEIC DN T,
EHICHMABEREERMEIIGZAZ L, F—V Y —
1C K B BHANEREREEA40% Eb 2L, RICTTy T
WY — LY E¥EMN34% Lin- Tz (Figd) o DF D, £<
DA, W Fz—rV—7T, EYLRBTI v T
V—TItThNizT & nh b, —77. EXERRTE LTIk

YigholeF =2V —IcXBEYDITOVTIE. &
DIED—-FHFOREHFERT B &R LT, TIv
TV = X BRI KRR ETR BN, Z 01l
DEEZ TR TEDETE RO L/AFEE DIEHRERM
Lo T, Fr—VV—IKXBEEHVWETT YT
V=l kB EYIDIEENL L DEIGE LHD T,

HED W = EE &S ESERE O BIfR 2 Fig. SIS d s K
HEBXUOMART—2E2BR W), 77— 283131 TH

S

Fig. 3. SBMIERIC I 2 w4 SRR R D FIS

Z Ot
1%

v —EG)
34%

75y T

V=L

5% Frp—iAf—FR Y
7%

Fig. 4. KYID « BAANESEIC I U 2 S BEEMEERF R O# 5
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%o MEEROEIMTIENMERRF BB U, LURD (1)
XTI Z RS 5 2 LN TE S,

y — 401 e 0.0819x (1)

TOLE, x: MEEE (em) . y: 1KDH D OFEERER
M) TH%, 72720, T OVEXERENI KRB Z PR 72
FBE SRR (75 2020b) TdH %,

4. % %2

4.1 EMIEEDEERE

TZw FIY — 7 FON T IRERE A D AL FE R I DL
T, EHRTOREHMEEAERNT END, BT
DOH L DI ATT S, Spinellid (2019) &, 275 v 7L
V— 7 W REER 2 SO EM A PRS2 fRIA T B L &
EIC, EPEHE BT 287 A— 2O E{To T
%o LB X OHREA 2D 7B T % SR, R
R BV TC0.7~10.9 dry t/SMHDEEERE TH > Tz, T
NE. KM O#EEZ(IC0.6 dry tim*E T3 &, 1.2~18.2
m*SMH & 7% (Table 4) , SMH (Scheduled Machine Hour)
& AT RAE D AR TR ] 72 35 5 B AE SE R C L B D B (8)
MPEEINTOBER (HH - $1K82022) & 5 W ISHFE
[ AR 20200) E B VWA BT N TEDS, Lo T,
mMY/SMHIE AR TOEFEREICFE LV, TDEICDNT
E. UARDORZE OB M ZIT 5 EE N, Spinelli
5 (2019) 1k, T OMUCTESESFT (BRN/135) . KYID K
JE, o TREOHEEOHM, RAEYIDFEL V- o
HOFEERL TS, TNEDRDICHS &, R
HHNE, EMGFTDRA T, TR & OEHEN RO EE
Ffheins, FiBLizEBD, RREDEMIEEIZEM
B ETtrbnie, B TOEEX D LIEEmEBINE
<L FDDITRGDOEMEFTIC TR RBN RV E
ELMEEROZ e A GmEAONT S, E
MBFTEMNEEZ 5N D, EYIDICOVWTIEBEXZ
DEMENED LN TV IEEDD, MEDIEEDEE K
Ehofcizd, EBohEVZITHWEEETITbNzE
WA %, ey RAEYDREIZOWTIE, A& D/

Fig. 5. M) & e it O PR
WHREBIDMEEEZ ST, 8TH oo WITNDIEEICBNT
&, 7o IV —OBEREIEREMICDR 860 H
D LR 2B L THED, FiliORAZYLHE TV
BholcbENb, G, BAMBICOWTIE, Spinelli
5 (2019) DHARDIEE B MIEICER U Tz, A el
B REZ 5L ENEITRTOEREZ A Z
TERWVED, WOPOERICHEH LB ZITS,
BPELUIBEAMBICEHT 2 & ARHICHREEWV8IEA
BlEDRRNETVEEFHE L IR>T WD, LML, fiT
FEE DN S > To T & M FEREICE B L - REME S
BT IZHEND D, 2. 3T DOWVTIE. AH & D HAM
NS, BUIDKENEP - ZICEBD ST, Al
KO REHEEHEELR>TVD, —J7, HAMED &K
ENENT TR AL O/ NENEFERE LT > TS, &
MIGANCEHT % & RENIMRA TEM T NTz1, 6, 30D
FTIRO/NIWEERE LR THO, T L OEHE
MRS, 5, 6, 7D T, HAMBEIRE /NN
RN TNEWVEREEE L 7> TV, TIN5 DL,
5, RKHIEAZV T XD BN WEFEREZ ST E R
5N3, . REIOEYDIFTXRTIAT DT> 72D

Table4. Spinelli (2019) DT K ZIEMEE DL PEN: & T2 /34T

. HURHZEE ) Wl LYY RAE
%’%ﬁ) AR 2 e HAM TG 2 WK E*)@ ﬁ%;g%é: B, I‘g;;) TR R B0 R
77 dry YSMH mYSMH dry kg/tree  méftree Pt XD PR ke kW mm
1 3.6 6.0 254 0.423 HMEARMK 0. C. N f #r (6m) KUV 11,500 73 700
2 2.4 4.0 58 0.097  HEAKK c.L 1 H b H. FyT @ 7,600 50 700
3 4.0 6.7 63 0.105  HEAHMK L NG I #r (2.4 m) L 13,300 66 700
5 10.9 18.2 395 0.658 HMEARLK B, H. ER i3 (4 m) FIV 20,500 99 800
6 6.7 11.2 228 0.380 HEARHEK TO A I FUA F 13,600 68 700
7 0.7 1.2 27 0.045 HEAKRK c. B 1 | b H. Fy T Eme 7,600 50 500
8 18 3.0 124 0.207  FEAM B +55 =l #i (3m) FHU 5,200 34 500

0:a+ I (7 A4 (Quercus rubra L), I—11 787+ (Quercus robur L.)), C:3I—Hw /3% (Castanea
sativa Mill.), L : /Y >/ 2 (Robinia pseudoacacia L.), B : I—11 /37 J (Fagus sylvatica L), H: 7 X/)g
D —7F& (Ostrya carpinifolia Scop.)., TO : kL2 (Quercus cerris L.)

1) (E¥EE/S 4 BEHEEB O DR 2, 2) BEZ 0.6 dry tm? & UL THEEEEH Lz, 3) Table 2 IC/HE mm T

#Fic L7z,

TR BT ATRE SRS 55 22 % 2 5, 2023
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IZxf U, Spinellis (2019) ORE TIE, WH ., BEOKRE
TSy PV =T L, FeDTEM LT EHEN
EEZBNS, TOXSEFETEMEINC LMD,
7. 8D X S ITHRAEY] D FEA500 mmbL R O#K T DA RE
HWENNE LI ol b BEZBENEM, AHIDOX S Ic1ART
DEYIDZITSDTHNE, KEMTHEVIED, IRAKE
1o BN FERIEIC R THBIKRELBVEEZLN
B

Fle, WEY a3 N7 — LAOVEERERS TR,
O FIFREBHETRDH B (A 2020a) » APFHE TR
EEXD T Zw TV —hMEH S 4 (Table 2) . Spinelli
5 (2019) OWIE TR WS EZWVWE DD, BHIFEENS
AR Es2, 3, 5, 6T TR FFRAHHE
NI EWERTE S, B0 TR, o 72h 08
KR UTHERITE 7oy TSIV =ML DT %7210 T
Fid 22 LM TES720, JLERBM OEMIEEZ R M
IKATA B AREMED B B0 —77. HATIEMED 3 )b
DT Ty TV —BXKCT Ty TV EEEANZ
WA, MEREICHEET S EAAHEL R D T,
LT CTOMODEOEI LR EIC Ay kBB EEZLN
%o INHREEHRNORHEDN, LFERE I K UIEHD
LGEMEEITMETEEBIOVTR., SBRFENZQH
HEhd 5,

[ N D JLBERBEM A FEEEIC DOV TIE, 7o v TIbe
F =2V —=FEHOAEEI DN TORENH S, aF
T IMEE T B IREER R TIE . SEMESE D 4 PE T Y
WK T3.2 m*iE, SURBKK TL7 m* R TH - 7z
(HFE5 2019) . /o0 EHEHOTHMICENT, P&
D aFSHENTZIEEMKOERRFEXTIE. 7T
TIWeF r—2V—FHOWIEMIEEERERILE LT,
T2 T— N T v RN—RARICE BV L B ETT-
TW5, ZTOE, KRB TI1E3.6 m*/BFDLEPEERE T
Hotz (PES 2020) . TNHOfEIK, AFIED3I.2 m*/HE
C T B LATIRIX, PRI TAFRE, SR TS
FELE->TWVWS, TNEOBUFICET % P HAMAE
. RME TN TOLSEUED 5AIKK0.44 m®, £UIKK0.19
M EEHET ST A TE, MEORAITIF0.94 M @EET N
TWb, FEZENENTNREZEDD, FIRK, 1
KITEARPEXL D EREGEMHTDONTWzIcE D
ST EEEIREE L R Tz, TDD, Ty T
V= HWIEMERIZ, Ty T IVeF -2V —IC
KBIERI OB EEFHELN G BB UHEMENDZ, T5
2. SEOHEETITbNEEY O ERICBV T, ki
WU Z TSy TSIy —bF 2 —2 Y —THKR L
A, TIy I —THB LMD H, 8RR
EEMLE cmAkEDN S ICE D 5T, SEWrRR I3 F
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Productivity of hardwood processing using a grapple saw

Hidenori SUZUKIY", Masahiko NAKAZAWA", Takayuki ITO",
Satoshi YAMAGUCHIY and Kotaro ZUSHI?

Abstract

The production rate and labor productivity of grapple saw processing operations in a secondary hardwood forest
dominated by Quercus serrata was determined. The production rate was 3.2 m® per hour and labor productivity
was 1.6 m® per hour per person, with one grapple saw operator and one chainsaw operator. The actual time required
for processing was highly correlated with tree trunk diameter at breast height, demonstrated by our regression
analyses of this association. Assuming 0.6 dry t/m®, the production rate demonstrated in this study is lower than that
of overseas grapple saw hardwood processing operations, as the production rate in some cases is higher than that
in this study despite the small volume per tree. Comparison between grapple and chainsaw processing operations
in Japan indicated the possibility of an improved production rate with a grapple saw, despite the difference in tree
size. On the other hand, the labor productivity of this study was relatively lower than production rate, because all
the comparison cases were one-person operations. Therefore, grapple saw processing should prioritize one-person
operations to improve labor productivity and reduce chainsaw use. However, as eliminating high-quality chainsaw
processing would likely reduce the production yield percentage, the most efficient method for effective local
resource use must be selected.

Key words : grapple saw, hardwood, processing, production rate, labor productivity, chainsaw, sawing time
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REBRTFABROD LLIREERME (YMS) TR &1 %
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Fig.1 IhBEAE (YMS) 12351 5 %ad Rl BHNALE
The location of observatory items in Yamashiro experimental forest (YMS)
BRI OO S Table 2 12 ALt L 72k 51 T IS,

The abbreviations in the figure correspond to the sample types listed in Table 2.
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Y
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THEREIK, K, RFUKOBMETT - 72 (Fig. 1) o B
EARBRHARI OB (Rv) & RBARER (Rr). 35 K Uit
AL (RA) TERELLU 720 RN OB R ES O R T TN
W (TF) . BIR (SF) . H#IR%EK (So10 @ ZEE 10 cm,
S030 : ZEE30 cm, S070 : £E70 cm) ZERIN L 7z, AOJE
AR (OL) & RARL O HRIG AT CHREL L 72, 7K
(SPa, SPb) (& iifit L2 h AT CEREL U 720 IRI/KIZIR
AN DAA PR (STa, STh, STc, STw) & itk i (STd) &
CYMSHRIK D BHEFI OIEIR (STj) ZHRE L7z, STAIEIR
D 350 mic d B PBAELE (LFE34ME477 118D, HTRE
135/50%716F)) O/KEAN S DHHE/KTH D, Rdid
DORYFHHESE PR O HERDIIC BRI E 25215 L 7z, STl
TRECRIFE 90,2 hal YMSTREUC EEXRT/hE L BRI
BHKD B THRKTCERVHE D > . Btk
B E Ok Table 118 LTz, Table 21 GRS (&
OFRBEH, AEHRINOMIBH & TH, fidE rER e
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Fig.2. YMS {il D BEMIGIRI O H Kk & i
Monthly precipitation and monthly discharge during the observation periods in the YMS

watershed

2004 4 10 F 20 H 19 Kf~ 11 [ 16 H 13 KDt 7 — X 13 Rll, 2004 4510 A, 11 A
OFHREICCOHMOT—2IEEENTVAEW,

The discharge data from 19:00 on 20 October to 13:00 on 16 November in 2004 is missing, so the
discharge of October and November 2004 do not include data for this period.
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Table 1. FFHUC O 23R &Y > TV A X

Specifications of the sampling devices and the number of repetitions for sampling

AR AT AR EES PRECE 2 O LE

Sample type Sampling section Collection container Number of replication

FER (R) Ayo—h RVTFLYVRMY HHifieE N=1

Rain polyethylene funnel (Diameter: 210 mm) polyethylene bottle (10 L) N =1 for each site
o fuzrL iy NZ3GIINS)
Throughfall plastic trough (750 mm x 270 mm or 100 mm x 1800mm) polyethylene bottle (10 L) N=5 (2001:4:13—2001:4:28)
R (SF) Kiffgad s o — RV ZFL VKRRV N=3

Stemflow plastic collar polyethylene bottle(10 L)

AO JEEK (OL)  BIfEL— RUTFL VRV N=6

O layer leachate polyethylene plate (200 mm x 300 mm) polyethylene bottle (10 L)

+ 825K (So) AV v RUVIFLVRML HHETELEN=5

Soil percolating water polyvinyl chloride pipe (30mm x 300mm) polyethylene bottle (10 L) N =5 for each depth

K (SP) FEYy Ty HI AT A BHEEE N=1

Seepage water Manual sampling glass tube (50 mL) N = 1 for each site

TEAK (ST) Fa TS HIATA HHgeEN=1

Stream water Manual sampling

glass tube (50 mL) N = 1 for each site

fE4H ~20054E1H) Icb iz Dl Lz, TF. SF. Rd.
STd. SPa. STald2~13M0HENTEIMZHIEL 7z, OL.
S010. S030. So70id14~18H0 HENTHINZRE L. 10
MHEBIMAERK T Uz, Rv. Rr, Rd., TF. SF, OL.
S010. S030. So70iFFFEUKHIC/KZEZRE LTz, Fz.
SPa. SPb. STa. STb. STc. STd. STj. STwiFFRHUKFIC
KIEZWE LT BRELL 723l DpH EECIEZpH A — X —
E BRCEHG T, M A (Ca¥. Mg, Na', K,
NH,. CI. NO;. NO,., PO*, SO FAArrnm~<
N5 7T ¢ =k W77 ) 7« )b, IC 7000S) T, 1A
AR - JEESRE (DOC - IC) I RFERE L — RAMROE
% (SHEERT, TOC5000) T, %2 (T-N) &7 )LAY
MAIVFFY W VU D LRSI e TR T
HE L7z (FFEE - N 1996). {AfF VA (Si) X'V 7T
VL TTER LU (1K - % 1996) o & SICERIGAR

DEESLER (17240 nm & 260 nm) DIEEEEL cmDWDERE %
T Utes 1K « BFKIEpHTHIR TH B T 5, IC
3T RTRMKEA > (HCO,) DIERETIAET % L &
72 UTzo T-NETATFIEMREZE3E (DIN: NH,-N & NO;-N & NO,
NDOEF) OEZISTFAEZESE (DON) & L,

24 T—2 D& - R

241 KEFHE

FERN (Rv. Rr, Rd) (&& > 71l E > 72W7K (mL) Z £
O — rOEETHRLUTHE (mm) 2Rz, TFE
RIS Z > 7 WO (mL) 2K O M AED ik T
& U CHRNREE (mm) & L7z, BIHe (mm) I3ma
(mL) ZHREAROBIR AR TR L TRz, JbifEEDILHE
RBRIC B\ TR B TR & s i & ORI —RD
BIRENED LN TS (RS 1986) T &M b, FHEAKS

Table 2. 24RO ALIVIN & Al )2 78 7 E0RE & DXhE

Observation period of each sample and the correspondence with

supplementary data

s AT

R AR PRI T H W2 TR

Installation Date of first Date of last Supplementa;

Code  Sample type date sample sample P data v
Rv o 2000/4/18 2000/4/25 2005/1/19 Table S1

Rr F:am 2000/4/18 2000/4/25 2005/1/19 Table S2

Rd 2000/10/3 2000/10/24 2004/12/21 Table S3

TF Th?gumgﬂiall 2000/6/29 2000/7/26 2005/1/19 Table S4

SF Sﬁiﬁfw 2000/7/26 2000/8/10 2005/1/19 Table S5

oL oﬁgﬁﬁfﬁte 2001/10/24 2001/11/8 2004/3/25 Table S6
S010  +mEiEissk  2001/6/13 2001/6/26 2004/3/25 Table S7
S030 Soil percolating  2001/6/13 2001/6/26 2004/3/25 Table S8
So70 water 2001/6/13 2001/6/26 2004/3/25 Table S9
SPa 1Bk 2001/5/29 2005/1/19  Table S10 & S11
SPh  Seepage water 2000/4/25 2005/1/19 Table S12 & S13
STa 2001/5/29 2005/1/19 Table S14 & S15
STh 2000/4/25 2005/1/19 Table S16 & S17
STc 1RIIK 2000/4/25 2005/1/19  Table S18 & S19
STw  Stream water 2000/4/18 2005/1/19 Table S20 & S21
STd 2001/2/22 2005/1/19 Table S22 & S23
STj 2000/4/18 2003/3/20 Tabel S24 & S25

TR BT ATRE SRS 55 22 % 2 5, 2023



GO /KEE= 21 > F 55

AN WriE AL (0.080 m?) &Y MSHRIK D i & i B & et
(20.72 m* ha) (121 5 2003) DD 5 FIEARIA DKt
MifE7#38.69 m* & HEE Lz,

242 SENEIRS R

BRI OKITIBTFERY Z 37 DICENH D7
WS B EEA S D . 200~400 nm 1 U THEWRUN I i
EOWAICE &5 > THICHEIMT 282 =2 ZRT
(American Water Works Association 2017) Z &h 5., K%
TIE 240 nm & 260 nmODBEIE (U440, UVog,) ZHIE L
Teo WL DOWIZE TIITAFA Y OIRIEHEE (3 £254 nm
THIEE NS T &AW (Inamdar et al. 2012) DT, Rk
Oh 51 ecmDIEE254 nmDOTHEEE (UV,s,) ZHEE LTz,

UVss = UVo50 - (UV50 - UV,40) * (260 - 254)/(260 - 240)-+- @D

& 5ICDOCIEREL mg L3 72 D DERSWEDEEESUVA(Specific
UV Absorption)ldDOCO B /RSt & 72 % (IEZK 2009)
TEMND, SUVAZRIE LT,

SUVA 5, = UV,5,/DOCIERT (mg L™) x 100---®@

SUVA, 3L m, DOCHEEEL mg L' 72 © D254 nm
BT BWNETH 2 (EZR 2009) o

243 FHEEDOFHERE

Table S1~3 D[ (Rv. Rr., Rd)., Table S10~25D &
7K (SPa. SPb) & iEii/K(STa. STb. STc. STw. STd.
STj) W ME A7z $E# L 7=/, Table S4~9DTF, SF.
OL. S010. S030. So70iIilE %z /KiE THEA DT L T
I RS TR U7z pHIGH TR D IIE A H O
WO H R R Uz, Table 7~ E 35 & U &M
DGR 2 A T T IR Uiz, K& IRIRIK (Table
9) X HAIIZ R L, ZNLIL (Table 7. 8) ld7KEH A
DIFMETFEZR LUz, BB, T TOFELEIHADS
FHEEOCZ & THIIZAHIH D S REDIHIIHTH 5,
BRI O/KEE= 2 Y > 7 OEFHIFERNT (1-12
H) TIF5 T EicE> T3 D, ARG TIRRBIHSRIC
Ko CUEHEMHBME L N T D 5, TXRTEEDW
e mH Uz,

244 FASC-DBAKRT—%

NItwic) T2k 51, Ml (Rv. Rr, Rd) &
TF, FEFKOSTwOBIHIFERIZFASC-DBIC AR L TV 3
M. ZNLUN ORISR S ED YD TOHRETH S,
FASC-DBTAEL TWARK TEAMEAIC K > TS
A THETZEDEDH D, T T, FASC-DBTalEl
RAT T LI EDHHTHANNR I N T BN %
KD ICTable 3IC/R Lz, BEROEDIZOE Lizh, TFiE
FASC-DB TIX HMI I TdH O S IR E TEADIT L

TINEFEIETHBDTAE Uiz,

2.5 DERIMDKE & DELE

FASC-DBICUINEk & Nz DB D/KE T — 2 & D
I B80Ty BERN T — R IE A ER & B AN I (R
CTH2KEEZZY VT 3] (2000~20044F) D
[ 7 — & 72 RS BUAART O i S (/K= T E
HOUF) ZEHE L. Rv, Rr, RADY (Table 7) & LbE L
Teo WINAHEDREZ TNV (GaME+E0E) | & T
HDH ] O 2DF—ZHFASC-DBICINERE N TV S N
INZ RN DORERIC DWW TR, L2 ) & TEo
Bl DF—=RICKERBEND A>T & ZDMMOE
WHE T XTIV I DTF—=RTHoizceh s 3L
7] OF—=RZDIH%x LRIz, AR & RTIc B
LT, B3 A LD TEIE N TR
DT, H{2WDOT—X (1995~19994 &) 7 Ll 51
MWz, 53T — 20 % BlHIC DOV T 3 1
DT =R EMRNTONFITIN A Tzo TEFAKD T — 21T K
NEIMDEDTHEH, F2WOT—2hH2551F
ZThHEED THM P2 HE L THEONSG L Ui,
FERT T ONa BV IRIE120.060287% 3 U C it JHDSO,”
ZHEE L (B 1997) . ZNDIN 2 IR I OWREE A 4 v
(nss-SO,) & L7z, 7&¥. L L 7zFASC-DBD T — X%
I O RN O M E AR, RREE - R, K Z2 Table 41C
RUTz,

3. MR

3.1 BERZKE

A AR O (Rv. Rr. Rd) OBIHIHARI O AR F-141%
pPHAY4.76~4.84 L M TECIZ1.32~1.51 mS m™ & {&h >
7z(Table 5) , DOC & T-NO il & F N FN1.37~1.91
mgC L™, 0.46~0.56 mgN L' KB TH O, UV, b
0.022~0.027 £ <. SUVA,,£0.81~1.33 L mg C'm™ &
Brolee AFVICBLTIE. AT A2 TEH. ca™.
NH, D, 7 =4 > TlZCl. NO,. SO/ WEHRA AT
HH, WINLFEBRESEN TV (Table 6), HXAEFD
IERE K &3 20004EFZ DRAZFR < & 3 A (Rv, Rr, Rd) (&%
FEHL L, FET LICHgT % £ 2001, 2002414131200
mmbd R &7 <, 2003, 20044E)F 131350 mmid &%
Mo 7z (Fig. 3)o 7535, 20004EE DRAD KK EAM D1
IR TH RO DEIE DA AR - 12728 TH
%o [EROPHIC DWW TIE3EHT DR 2@ U
T4.44~5.08DHIFAICH D, 20014 E N 4.44~4.68 & 0%
<. 2000, 20024E[EH%4.86~4.92 & R H > 7= (Fig.
3. Table 7) , B#%FMDECIZ20004EE H 5 20044E IS M) T
K TFHEAICH D . 20044E 8 DECIZ0.91~1.17 mS m™ & i
& A > 72 nss-SO,7“PDINE 2000/ 5 20044E I M) C
K FEMBICH O, 20014 1dnss-SO,”, DIN& £0.025~
0.31 mgS L™, 0.12~0.28 mgN L' & I d EEMED - T2,
Rv, Rr, RAD -4 7% AR D it o> LI b oD [ /R 7K B &
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Fig. 3. BUNBIRIHh O AR EE DAFERE /K s K ORI 3057 D4R 11 D 25 8)
Changes in the annual precipitation and yearly average of major constituents in the bulk
rain on a fiscal year basis during the observation period

b d % & pHIZ R E OB (4.77) ITEWVMETH
D, ECHIEIFE T (1.70 mS m™) IZ3ED - 7z (Table 10) o
A& VIREEICEI U CUENa" & CIVELII TS (Na™: 31.0 p
mol L™, CI: 37.0 pmol L™) ICHEARTIK L . Ca® A3t
g (7.6 pmol L) KO @ ZFDIEH DA A ik
BUAH SIS % U > T2 nss-SO,” & DINIZ BT 11
(nss-SO,”: 0.44 mgS L™, DIN: 0.44 mgN L™ 123 < . nss-S
EDINDEE (nss-S/DIN) (@M (1.14) LR TH >
7zo

3.2 MAAAFR & #ERm

TFOpH, ECIZEIRIIAR O hnE F-1%5.48, 2.50 mS m*
THH., VIFNEEMICHATE <. DOCE6.05 mgC L?
LIEM X O EIBETH > (Table 5) o H'USDAF D
BEBERICHERT2RICE <, FRcMg* LK ZnZ
1112.0, 73.9 pmol L& fEhr > 7z (Table 6) » FET &I
Lg% &, PR R IR & [AARIC 2000, 20014 2R
P75 <, 2003, 20044FEEMZH > = (Table 8) , pHIZ2001
FEENRORED o T2 LINEIE—ETH > 7zh. ECIZ2000
M5 2001FE LIS T ER L. Z D%20044FE 1
TR F U7z, A4 282 < AR20004EFE M 5 20014E I
MITERU, ZORE NI ZECE ARDBRFELE LD
B—2ER LT, FERHIICITEEHOAHBENS12H

TR BT ATRE SRS 55 22 % 2 5, 2023

WD E TEpHMEELL EDBZEDLZVDITH U T, &
DI2HEZEN S 4 AW IEpHMN5. 5L FDGEN L H -
Too HEMOKEERERICEHDTH D, FcHE LMD
Fio fze FAUCH L T1~3H13100 pmol LA FIC/% %
LEhEh otz (Table S4) o MO MO DTF
LT % & YMSOpHIZERIHIEY (5.08) IR T
<, ETHLILBEELFOI YV YM (5.77) IO
o feh, ECIZEMIHITEY (3.03 mS m™) X O 0K -
7z (Table 11) o A ¥ (Hifipmol L) (&, H'. Na',
CI'HV &t (H': 9.9. Na': 50.4, CI: 76.9) I LR TIK
<. KUIZ2EYS (45.9) X @b o7z, SFICEIL T,
BRI ONE I DOpH, ECHZNZN5.70, 2.99 mS
mtEEMICHERTE <., DOCH15.34 mgC L™ & & i
TH -7 (Table 4) , A A idCa®, K'. CI. SO HZN
Zh., 42.7, 82.0, 44.5, 35.0 pmol L& EEETH >z
(Table 6) o ‘EEMDET A HB &, R IEMNREER
& [AFRIC2000, 20014FEEAVD 75 <, 2003, 20044EEN %
o7z (Table 8) o ECE A A L IEREIZ20004EEE A 520014F
BT TLER U, ZD%20044FFITH T TIK R Lz,
FRMFRDTOSFOBIANE & Ll g % & YMSDpHIE 4 E T
Y9 (4.59) Kb @, ECIE Y (6.25 mS m* D g &
-7z (Table 12) o A4 VIBEEICEIL T, HIZ2E
P9 (61.8 pmol LY ICHER TR bK<, Na"&Clre 22
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SEE (Na™: 63.2 umol L', CI: 120.2 pmol L) K D {Kh -
7oA, KIXIEIZ2E (88.4 pmol L) ISEWMETH -
720

3.3 A0 Bk & HIERFEK

OLDpHIGEAIIHR O M EFEgh4.60 LK<, ECL
DOCIZZ TN Z18.65 mS m*, 33.33 mgC L & @mh o7k
(Table 5) o A A2 DOFERRE T 2MICH <. FRlcca™,
Cl'. NO;I3ZNZN199.0, 177.2, 163.4, 315.7 pmol L™
EEN o 2 (Table 6) » T LICLIRT % &, 20034
132001, 20024E I LR TldpH, ECHMEL . 2L DA%
> & 20034 DIEFE DMK - 7z (Table 8) o

THORBEKIX, S010. S030. So70& LHIEE AT
ICDNTpH L ECOINE A [ H L7z (Table 5) , DOC
SR 1313.87~22.77 mgC L' OLK D RRKEE T
ot Tl TIBEEMOEEDEWIGIHRE TIEAh -
Teo A4 VREIFEMITHE < NaIZOL L IZIFFEE D

Table 4. FEHZIC IV 7z FASC-DB O 7 — %
FASC-DB data used for the comparison

JETHoTz, THEETENS LR FEDSo70lkCa”,
Mg?*. Na'. CIIEEIAS010°0S030IC R TEh - 72
(Table 6) ,» LIEEIRBKIGT— XM Dz FEEBOEN
RIS LIIRETH - 7z,

348K EFE K

B O 72 [hX B & BIK (SPa. SPb) & iEifizk
(STa, STh. STc. STw. STd, STj) DpHI6.91~7.13D
HEPAIC H 0 M O d DT> 7z (Table 5) . EClESpa
(7.49 mS m™) . SPb (6.17 mS m?) & iF/K2HHfH TRPEA
D, UK TIESTa, SThy STe. STwk RifICIh 912D
NTETFLTWE, HEFROSTd (5.87 mS m™) Ak d
&h > 7zo DOCOY-LIEREIX0.98~1.01 mgC L & iEKT
<, ERUKIGFREAN T FRIcmD» > THEDNEE %
HICH . STwid2.40 mgC LT RE &> 72h, Ik
DSTATIE1.53 mgC L&KM - Tz BEETIEKOSTjIZ
DOCT-HiE 433.64 mgC L™ & Fi# L7ziE/K « ko

PR AR 2T B Rk Z r  - REE  BUIEAD
Responsible oranization Sample Type Monitoring site (Forest type or Tree species: observation date)
JEHEE T R XTREN R.C. premises (2000.1 ~ 2004.12), JELIFEEH Jozankei (2000.5 ~ 2000.12)
Hokkaido R.C. TE ZHTHEN R.C. premises (b R #k sakhalin fir forest, T3V #K yezo spruce forest : 1995.5 ~
1999.12), EILiEEABAMH Jozankei (BFAIEAIHA natural forest 2 sites : 2001.5 ~ 2004.12)
ZHTHEA R.C. premises (b K<Y Picea jezoensis, I.Y/'<Y Abies sachalinensis : 1995.5 ~
SF 1999.12)
ST E LR Jozankei (2000.5 ~ 2004.12)
Cslsapn R hE BRI Himekami (2000.1 ~ 2004.12)
Tohoku R.C. TF Wi Himekami (775 <Y b larix forest : 1995.4 ~ 1999.12)
SF AR Himekami (775 larix kaempferi : 1995.4 ~ 1999.12)
ST SMEEH Kamabuchi 2 sites (2000.1 ~ 2004.12) , Uit Himekami (2001.4 ~ 2004.12)
AR S WS AS T R ) 1[I Takaragawa (2000.8 ~ 2004.12) . iSR! Katsura (2000.6 ~ 2004.12) \ AFfiH#N H.C.
FFPRI H.C. premises (2000.1 ~ 2004.12)
ST F) 11555k Takaragawa (2000.5 ~ 2004.12), fEatfith Katsura (2000.6 ~ 2004.12)
AR R FHODJ5 Tanohara (2000.7 ~ 2004.12) . J\ifFIL1:}: Hakkaisansou (2000.9 ~ 2004.12) . iRk N E.S.
Kiso E.S. premises (2001.9 ~ 2004.12)
TF D Tanohara (~™7 & « 1A FTRIHK Natural forest : 1995.6 ~ 1999.11)
SE [ OJ5{ Tanohara (1 X 7f Tsuga diversifolia, >Z ¥V Abies veitchii, %% #1271\ Betula
ermanii, k™7t Picea abies : 1995.6 ~ 1999.11)
#57 IN Suzugasawa (1996.8 ~ 1999.1). gl Minamimata (2003.4 ~ 2004.12), H1 LR
ST Nakayamazawa (2003.4 ~ 2004.12), > 23K Senmisawa (2005.10 ~ 20_08.12_)\ )1 Sirakawa
(2005.10 ~) 2008.12). i) Setogawa (2005.10 ~ 2008.12) . HifRIR Higashimatazawa (2005.10
~ 2008.12
ES[iEsaRn R ZZREFILIEA MK Anshoji (2000.1 ~ 2002.12). SZfIA%IN R.C. premises (2000.1 ~ 2004.12)
Kansai R.C. TF ZRESFILIETT FK Anshoji (X A K Sugi forest : 1995.1-2002.12)
SF ZREFILE AT AR Anshoji (A Cryptomeria japonica : 1995.1-2002.12)
ST LAREFILEA R Anshoji (1995.1 ~ 2003.1)
VY E ST R AN R.C. premises (2000.1 ~ 2004.12)
Sikoku R.C. TF PR R.C. premises (& ./ 3 A LK hinoki forest : 1995.1 ~)
SF ZHHEMN R.C. premises (& ./ 3 Chamaecyparis obtusa : 1995.1 ~)
ST JERULEA R Takatori 2 sites (2000.1 ~ 2004.12)
JUNSZRR R SHTHEN R.C. premises (2000.1 ~ 2004.12)
Kyushu R.C. SZATREN R.C. premises (27 A TH kojii forest:1995.1 ~ 2004.12) . 2tk R.C. premises (&
TF F T sugi forest : 1995.1 ~ 1996.12). ZATHEN R.C. premises (& ./ & A THK hinoki forest :
1995.1 ~ 1996.7)
ZHAEN R.C. premises (127 Castanopsis cuspidata : 1995.1 ~ 2004.12) . ZFif# R.C.
SF premises (A= C. japonica : 1995.1 ~ 1996.12), ZFHA R.C. premises (t./ 3 C. obtusa :
1995.1 ~ 1996.7)
ST JEEALE B Kahoku (2000.9 ~ 2004.12)

a R: rain, TF: throughfall, SF: stemflow, ST: stream water.

TR BT ATRE SRS 55 22 % 2 5, 2023



Bt O /KEHE =2 Y 7

ThRLED >, T-NIZSTATIKL . STITR®EL. £
DIFHOEIK « TEiikiF1.21~1.38 mgN L' CH > o 18

59

IK + FRFRIK DUV s, iEDOC D ZEHH 7S 2 — AL T SPa, SPb
TR, MHRICEZIFEELESH, STATIFKLSTT

Table 5. ISR DR 2 4 T T DKT T 7 AL Kl < KBS OB
Water flux, and average values of water temperature and chemical constituents of stream water for each sample type
during the observation period in the YMS

KRR AT KTy IR e m@b oH ¢ ECZ mxi mm: DOC/DON ¢ rNt UV ww&d $f1
Sample type  Water flux (mm) W.T.(°C) mSm mgC L mgN L mgN L 254 L mgC'm?* mgSiL

Rv 6631.2 ND 4.84 1.32 1.37 0.04 211 0.46 0.027 1.26 ND

Rr 6460.8 ND 4.78 151 1.46 0.04 16.5 0.56 0.025 0.81 ND

Rd 5500.9 ND 4.76 1.48 191 0.05 23.6 0.49 0.022 1.33 ND

TF 4336.1 ND 5.48 2.50 6.05 0.20 46.9 0.91 0.150 2.77 ND

SF 155.4 ND 5.70 2.99 15.34 0.47 331 0.96 0.464 321 ND

oL - ND 4.60 8.65 33.33 1.40 26.0 5.75 1.257 3.85 ND

So10 - ND 4.61 4.95 16.84 0.58 304 2.22 0.514 3.08 ND

S030 - ND 4.95 5.06 13.87 0.59 26.6 2.52 0.362 2.64 ND

So70 - ND 5.18 6.11 22.77 0.85 35.9 2.47 0.721 3.08 ND

SPa - 152 6.93 7.49 1.01 - - 1.36 0.035 381 12.8

SPb - 145 7.09 6.17 0.98 - - 1.38 0.033 3.68 12.2

STa - 146 7.09 7.01 2.25 - - 121 0.094 4.27 12.2

STh - 146 7.13 6.76 1.82 - - 1.36 0.071 4.09 12.2

STc - 146 7.06 6.66 211 - - 1.34 0.072 3.58 11.2

STw - 152 712 6.45 2.40 - - 1.23 0.091 3.84 11.1

STd - 151 6.94 5.87 1.53 - - 0.89 0.035 2.54 9.1

STj -- 150 6.91 6.27 3.64 -- -- 2.04 0.124 3.26 10.1

a/lk7ow 7 A

AR DIKED BHEE UTeo b /KR O HFFE, ¢ P pH 5K & BERUK LS ORLEL Ry, Rr, Rd, TF,

SF, OL, S010, S030, S070) Tl 71 b > DANEFEMED 53k, E/Kk & %K (SPa, SPh, STa, STb, STc, STw, STj, STd) Tl
70k OEMAEEED 53ROz d pH LSS DRI IFEK & IZFUK AN OFE T IIANE FEME, 157K & %H/K Tl i

RR=[(

a Water flux was estimated by the water amount, b The values showed simple average of water temparature, ¢ The pH values were
obtained by the volume-weighted average of H* for the samples except seepage and stream waters (Rv, Rr, Rd, TF, SF, OL, So10,
S030, S070), and those were obtained by the simple average for seepage and stream waters (SPa, SPb, STa, STb, STc, STw, STj, STd).
d The values were the volume-weighted average for the samples except seepage and stream waters, those were simple average for
seepage and stream waters.

Table 6. INEAERHL DGR 2 1 7 T & OB O T2 1 A

Average ion concentrations during the observation period for each sample type in the YMS

Eal

24T H Na* K* NH >  Ca  Mg* CIr NO; = NO, ~ PO> SO HCO, Cations Anions . \

Sample pmol L* pmol L* pmol L* pmol L* pmol L* pmol L' umol L* pmol L* umol L* pmol L* pmol L* pmol L* peq L* peq L*

type
Rv 14.6 13.8 8.4 11.1 9.9 2.8 17.0 141 0.4 0.2 14.0 ND 73.2 60.0 1.22
Rr 16.7 16.2 3.7 12.6 12.8 34 17.8 17.7 0.4 0.1 16.1 ND 81.7 685 1.19
Rd 17.6 13.0 38 135 11.6 2.6 16.1 14.2 05 0.2 141 ND 764 595 1.28
TF 33 17.0 73.9 26.0 24.8 12.0 39.7 27.7 13 0.2 255 ND 1938 1205 1.68
SF 2.0 22.9 82.0 12.2 42.7 26.4 445 25.1 0.7 0.3 35.0 ND 2572 1417 243
oL 25.0 58.2 177.2 34.8 199.0 87.1 163.4  315.7 1.9 0.8 63.0 ND 867.4 637.0 1.65
Sol10 24.3 61.1 27.0 175 97.4 17.3 69.0 128.8 1.1 0.1 42.1 ND 359.3 298.1 1.23
S030 11.2 78.5 245 14.9 86.3 17.2 59.0 126.7 0.7 0.6 39.8 ND 3745 3225 1.20
So70 6.7 156.8  14.1 8.6 153.0 308 1386 1376 0.9 4.6 53.8 ND 550.8 4152 1.36
SPa 0.1 482.0 21.1 7.5 68.9 29.3 162.4 85.9 0.5 0.0 92.2 2517 697.7 683.6 1.03
SPb 0.1 3608 191 7.3 63.4 268 130.7 755 0.3 0.0 80.0 1855 5615 549.7 1.03
STa 0.1 3908 258 6.6 78.0 343 1553  67.1 0.4 0.0 847 2354 6393 626.7 1.03
STh 0.1 4017 239 6.8 69.3 302 1515 823 0.4 0.0 855 2029 619.1 607.2 1.03
STc 0.1 344.2 28.1 6.1 81.5 38.8 145.2 76.6 1.2 0.0 81.4 212.1 6123 597.1 1.04
STw 0.1 331.8 30.5 6.1 81.2 39.4 142.6 71.9 0.4 0.0 78.6 219.7 598.6 589.5 1.03
STd 0.1 276.2 224 52 83.8 344 122.5 49.8 0.5 0.0 68.8 2247 5404 5363 1.01
STj 0.1 256.4 29.1 6.1 90.1 46.0 142.1  118.8 0.4 0.0 67.7 133.1 5642 529.9 1.07

K & FERKAS DKL (Ry, Rr, Rd. TF, SF. OL, S010, S030 S070) D1 A > JEEE IS AN F-EMH, JH/Kk &k (SPa, SPb,
STa, STb, STc, STw, STj, STd) DA A > Pfs 13 B Al - 4E,
The values were the volume-weighted average for the samples except seepage and stream waters (Rv, Rr, Rd. TF, SF. OL, So10, So30
and S070), those were simple average for seepage and stream waters (SPa, SPb, STa, STb, STc, STw, STj and STd).
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FEholze AF VL TIEAF A TIENaH256.4
~482.0 pmol L& @IE TH % —/7 TH'1Z0.1 pmol L&
EZDOLDOTHEBETHD, 7242 TIEHCO, W EHIRE T
& o7z (Table 6) o BHEFEDWEIK « FEFKDpH, ECOWF-
PfEIE. 2000, 20034EFEICpHARRK WIS A H D EC
£2000, 20034FEEICRORENHEMN A S NIz & DDA
LE LTz (Table 9) o IBTFRHICBILTE, WIHD
MmO EDA A S Z DL < DFREIIR ORI
WU T+20% LINDOEFNCHE E > THD ., BEEOETIZ/
Ihote, YMSDEFK (STw) % ZRMEEHTOFEIF/KE T
=2 VT OBRER (FE) LT % &L STwDpHIE
RO (7.00) IEWETH > 72 NECIE TS (4.57
mS m?) X O EM o /2 (Table 13), STwi oD ER kb
WKHRTERENESVA L UHE L, 2Eto S %E1e
9% ESTwDNa', K. NH,. CI'. NO;, SO/ l&FZENnZh
2.1, 1.8, 35, 1.7, 3.8, L6f5DEETH >z,

4. % %2
4.1 BERDKE

Y MSDRERN DT pH I ARFRFRHF D 2 I 52 0D -85
pH (4.77) LIZIEFR U TH O (Tablel0) . EiHEE D FRL15
~204F /% (2003-20084Ef) DEEBIERE= 2V > F (B
Bt 2009) ICHBUF 2 B (M) pHO 2 ES (4.68) IS
WMETH > Teo BENPOIEFER D OHT, BETERN O JIA
YE T H By L ZREMORE Z iR d 5 72
WIZ, Table 101 KD & BRMIBIIZY A b Dnss-S0,7-S &
DIN (NH,-N+NO,-N) Z&FH5HE U Cilfi#& 7z Lbfig U 7z (Fig. 4)
o Nss-SO,”-S & DINIZZ NF410.30-0.59 mgS L™, 0.14-0.93
mgN L O#HIPFHICH D | nss-SO,-SOEANC L E 5> T
DINEHIIN L, FJI & EHZ R < & nss-SO,”-SIC 9 %
DINDLERIG A —E T, YMS®Dnss-SO,”-S (0.45mgS L™
. DIN (0.39mgN L) (& 2B O PR E TH - 7z,
PLEX O, YMSORER OB X T %I b E D [
ELTBRMNAELNICH S EWVWR S, BB, mhst
N2 2 HAOS B, BHEIC DWW TITEREIE OO BN
Hc 351 2 EMIC LR TNHBEDN SN & B ¥
EER ENEL TV AATREED D 5 (H 52019),

ZDIEHDOFFERTICE LTI, Na & ClEED 2
TR DD Tz Na' & CIEEE IR B AR OBl b
WETESZ AT, TR, SEIH) SO O Y RS T o
(Table 10)T M5, YMSIIA RN ALE UilEh 5 i
TWBTHICN ECIREMEN > T EZ BN,

Y MS T B i oD Ca® Y FE A3 il oD B3 i LE X T i
Motz BEADOFRIS~19FEEBREROSEE= 2
BT Bnss-Ca® GEMEEIE AV T L) SEERE D
0.8~11.0 pmol L™ (*F#3.3 pmol L) TH 25 (FREEE 2009)
o YMSODCa™ WEICIXMFREMEN IV Y L2 B ATNS
MY, Na“BVIRED Sl Hk O Ca 2 130.31 pmol L™
EHEEE N (B 1997) . 42Ca® (11.5 ymol L™ I LEXTifE
WHERIEDITHTH O, YMSDCa1FIF & A & Hinss-Ca*

55 22 % 2 B, 2023]

Thb, LIzh>T, BHEDT—XEHENTEYMSIE
Ca"BENEVEWVZ %, BT CHIE L 72 YMSLLoE
DHFEERFND 2 B (BIVESRr. ZE<FIl) & thofil
I te R T Ca™ gV EW (Table 6) T &5, BHYY
KHTOWE TECa BB ARICER SN TV B AIFEENH
%o P& (Rv. Rr. Rd) DA F VNGV ARRED EHF
FURENT 4 VBRI TZ2WEAENSH D (Table
S1~3) , TOT EBCaMERICERINTVST L%
BT B, LA LEDND, HKDERKTIEA LN
VAMFIEFENT VS, HKRTEFKDCa JRIEZIX2 mg
L' ETHBDICH LT, BEfRPOCa™ &1 mg LML
TORBEEOHEENZ NT Eh S, (KIEEOE RICHE
NH-ol&IThHs, MEICHVWEAAY 70 TR
A A 2 T EIHERERR DR & ¥ — 7 HRE CHRE 2 TER
L. PO EC—7HBL)SBERERT 5, E— 7@5’%1
MR TIIEEDAB) THET 20, JERICHERL
WHBE Lz, TOEREICX>TE— 7@%%5@%&&0
k%< LTLESEARENELAD B, S>> TIX T DOHE
DLELWD E D DRSS EIXTEHRWVD, B
Fﬁ@lﬁnpm@(:az*(%rgcab@jt ICHEE TN TV B A[EEED S
D, T—RHHTZBICIIIEET Z20END 5,
FAEREDpHEECOEIIFEE T LIIRPEEZ > TV
7zo ERDPHEECOEM R L > RICBHL T, @i
TlEpH L ECOVRAERIC RO A BN B 5E (/I
5 2018) & HRDOMEMMN R S NG WES (55 2019) A

TG

T

YMS

Figd RMBENFERAKET — 2 N—2
(FASC-DB) D BIlIHIC 351 % FEwl
DO IEMII Vg A A > (nss-SO,%) bz
JE L TR IERRIESE L (DIN) IRIZ DR
%

Relationship between non-sea-salt-
SO,* and dissolved inorganic nitrogen
concentrations in the bulk rain samples
in the Forest Atmospheric Deposition
and Stream Chemistry Database
(FASC-DB)

TG: Takaragawa, TT: Takatori, YMS:
Yamashiro.
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H%b, YMSTIHEAESBHMAKFSNTED, pHEEC
DI OMEMIZ S B S MCE S T e ENS,

4.2 MRS - BERRODOKE

YMSTIETF & SFIEFERIC LENTpHEECH E <. DOC
R4 F IBEEL &/ o 72(Table 5. Table 6) , TFOHARF
HpHAE L. SFDpHE ED - Tz, THUIBIARICH LTz
HZMETEEI DN TRE NS (LS 2004) T &AL S
DEATDBRHIC KB EDEFEZ SN, YMSTITREAN
SRS B0 CHICK OTAHED % < | Table 11
BEUTable 1205 hF A N HHBK DEEEFRT S
&, TFESFIZENZENAT.L, 43.6% ThHoTze hHF AV
12878 2 K ORI G I ARMERTT O BN O P IETF & SEAR
ZTNFN26.5, 28.3% TH->7=h. TF. SF& L ERHIHIY
DEEDENKEN STz, BHEZFTZ Y VRE R
VbR, MDA T Y MO TETIXYMS & [HFRIC40% 7%
2TV, ELEOHILERM 1, WEZFROE /
Fhh, SUNSZFRO &/ Fh1312% K TH - 7z, SFL A
BRCILiRE T Y < Uk e b R bk, iRt o
HTURK, YMSTIE35% A CTH O, PUEFTO
JEMC TUNZFTDOE /) FIRTIE8% AN TH > Tz TFE
SFOK EIGHE o BTk, i h o< Uik
RS EpHEEN S T2, TO XS ITHITEIC K > TTFESFD
pHRK E| FIEWDR RSN &5, YMSTTF, SF
DpH & K H G E WO EEELERNCBFEREIC K 5
DEEZBNS, EHICYMSTIEITFOPHRK AN 4 A
TaMSL2AYDIENTTEL ., 1~3HIKKL< %5 &
MBS NIz, HIES (2004) &EFRIEMIO 75 <Y #
BT, TFOpH NEEIICHNR X b BV EE RS
TeMELTWVS, HECEEED D DOK DIERIC
Ko TTFOPHMEE O EEEHNCIEK AR S 12O TF
DpHIFE L BBV EHETESI NS,

43 A0 BETEICHITBKEEL

AOE TIIEBRI IS & 755 TE L DR DMEG X
NB7DHICOLTIIDOCZIRDZ K DA X VYRFEMTER
SFICHANTE LK Aoz &#&EZ 5N % (Table 5. Table 6) .
OLICHIT ZpHDK N ENOEEED EFIZAE THED
HETEERET S, CBELEZL ERLTVSD
THEDBRIC IV D LOEHD R E Iz L HEE S NS,

B OR1%% (Kalbitz et al. 2000, Michalzik et al. 2001, JI|
IR 52002) Tl HEERE & & i LUK ODOCEED
TFRLTWL ZEDMETINTVEDN, AT L
HREIC L £ 55 DOCREOMK NIFBME Nixhro iz
(Table 5) o CTDC &I, THIKOHFETTERYMSHE
OTIHYLZENBIGR LTS EE 2 5N % (Kaneko et
al. 2022), THUKOREUI T > > a v o4 A—% (%5]
i) TI15 TEMNBVN, AIRTRER T aryT7)—5
AVA—RTCLEIKREZRWM Uz, 7033y o 4y A—
A TREEBIKEFNT 201 LT, 7rvary7

V=AY A—=2TldERKZEIRINT %, #HIKIFIRE
WA BT B H1E L OEMEFRAF N TZHIC. DOCDOW
AWM DI, HBEEEICK BIREDOZAET D
WK oltbWwWzid, TOTEIZMAT, YMSHIEIZ
WHE ORI Tl LY & 80D 7 Bk E D
(Kaneko et al. 2022) T & & DOCIEEMNME T LA > 7T
FICBBRLTVWAR EEZADN S, LALEDNS, KD
EFK DDOCIRE 15D T - 72 (Table 5) T &5,
tHkhODOCI B E 2 it 2 e TZ D Z < Ay
R TN B LRI NS,

4.4 ZERXE DR E KB

YMSDIEFK (STw) & E D FERK & RIS hET
HoteM, ECIETHEI Do <. NOg. NH,' . Na'sf
DA X VRS REHY X D &N o 2 (Table 13), FHkD
(2021) P HIIERR B OTROK 23 U, {ER S D57
19 2P TldpH. EC MMEL . TAER T IEEN 21Kk &
LTEWERNSH 2 EMELTW5, D5 OFHAE Tl
SEAEDREKEH2550~3089 mmE Z DK LT, YMS
D2001~20044 DERF/KRIZ1012~1736 mm & DIz,
ZDIEBHYMSTIIZEFRBIC X B WEHEEZITI T, Z0
T EDECRIBTFRMRIEDN SN LICBERL TV S & HfE
EEN 5,

YMSFRIIC I 2 PIEUNE (Fig. 5) (Kaneko et al. 2022)
BHBE. TRTORMITDOVTRHEND D DFEAIC AR
TRANDTHB LN &5 FEFEIC X 2 A
LIZTKDECR AL VIBENS VWAL H 2 &ilbh
B0 CHHAZE R 1 HUT X 2 M A A b I Dss B
Wb TS (Likens and Bormann 1995) DT, [
WIC K ZWMA LFRADOWHHZLLRT 5 L. AT T
77 A (22.36 mmol, m? yr') ICHARTHH T 5 7 A (95.4
mmol, m? yr') ME B KEV, EZHEESFLETEIh
BTF+SFIC X BCI 75w 7 X (36.2 mmol, m? yr'') DFE
ERMBOTTNE L WEZHE > TWiE, KBICIERLT
WERWAYL, OLDCIHRA T F v 7 A13105.4 mmol, m? yr'
(Kaneko et al. 2022) TdH D . FHHKANDFRN T T v 7 A1

Fig. 5. 2002 4£ 7 J1~ 2004 4 12 J] D YMS HKiC B 5
BN
Elemental budget in the YMS watershed from July
2002 to December 2004
original data : Kaneko et al. (2022) .
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RS L O BRI B TERFHED KR E VIR % 22
FOWHMERNEVC LICERT 2 EHEEL TV,

ST OLZREFILOFERICE O TENOHEREANT6.6 1
mol L*& &\ (Table 13) T &5, g5 & AT
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RIND, BB, EXRAMEHSERMMOMIEICEL T
Wi ol SICBL TR, CIroifa & EICHIARICHT
ERTITHRICT LA T 2EREEMDHEHENER D
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g 20D B o

YMS DT K 42 [E Ot D Bl O 7 I X TNa*
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Monitoring water chemistry from FY 2000 to 2004
in the Yamashiro Experimental Forest (YMS) watershed,
southern Kyoto Prefecture, Japan
—The characteristics of the water chemistry of the YMS
revealed by comparison with the Forest Atmospheric Deposition
and Stream Chemistry Database in FFPRI—

Shinji KANEKO", Hitomi FURUSAWA?, Toru OKAMOTO",
Koji TAMAI? and Yasuhiro HIRANO®

Abstract

From April 2000 to January 2005, we monitored the chemistry of rainfall, throughfall, stemflow, O layer leachate,
soil-percolating water, seepage water, and stream water in the Yamashiro Experimental Forest (YMS) in southern
Kyoto Prefecture, Japan. To clarify the characteristics of YMS water quality, comparison was made with the data in
the Forest Atmospheric Deposition and Stream Chemistry Database (FASC-DB) of the Forestry and Forest Products
Research Institute (FFPRI). Rainfall acidity, and inorganic nitrogen and non-sea salt sulfate levels in precipitation
were the same in the YMS as those at monitoring sites nationwide. However, throughfall and stemflow had a higher
pH and percentage of K* in total cations at the YMS compared to other monitoring sites. Seasonal variations in pH
and K* concentration were observed in the throughfall; both were high during the foliated period and low during
the defoliated period. The O layer leachate was acidic and had high concentrations of dissolved organic carbon
(DOC), Ca*, and NO;. Their concentrations were also high in the soil-percolating waters, and no decrease in DOC
concentration with depth was observed. Compared to the other monitoring sites in the FFPRI, the stream water in
the YMS had slightly higher electrical conductivity, and higher concentrations of NO; and other ions. We speculate
that the dissolved constituents are concentrated by evapotranspiration in the YMS watershed due to its warm, low-
precipitation climate. The high NO; concentration may be related to the large supply of nitrogen compounds from
the densely populated areas in the Kyoto—Osaka area, in addition to the supply of nitrogen from dead trees in the
watershed.

Key words : water chemistry monitoring, acidic deposition, deciduous forest, FASC-DB, biogeochemistry
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Boring of Xylocopa tranquebarorum into fresh bamboo

Natsumi KANZAKIY", Yuta FUJIIMORI? and Keiko HAMAGUCHI"
JFRRSZA s 2 A7 H JEASZE  pRIs 4 A 10H
1) ARMFR S IHZEAT B TESZ R

2) AR S48

KL UT, G22I o382 RICBELTEH
OB ZRIT> Tz MO 5 B, IR BREEDIREBID
Aonizeon, HHT, EBHMBELTHD ., BLK
HERSNGED 2726 DNH D, Thbid, AIELETIC
FHEN, REFFHENTOWERNE D &I LTz,

FERIE, Table LICE LTz, SZHMEN TIXEIAMICIT
HAMDOIEZRIT>TWE T D, ThbDELIE.
4 2022 ED Y —XviciRT > = D EHERIE NS,
F I HEEDT—ZF Table S1, S2 I F LTz, HilER.
BT, MNTT, FNFENT 403 cm, 325 em, ZEAL
i, R 5 23.8 cm (HifEEICHT 2 HiREH N5 D
FREEDE|S  58.7%). 12.4 cm (37.5%) &7z b, HI DN
MEIFAPPE L, FAMEEORH EHF LIk o7z
M. RRERERIEZFNZEN 21.8mm, 21.3mm TH O, K
TIREWIE D o 7z (Table 1A),

ZALOKI T, HM T, 1 ADE#H M L 7= Hi
ANDOZELIE 2 FDOH T, MFHIDOEHICHT S EDT
& -7z (Table 1B, Table S1), £z, FIMTET LIzE DD
SB2MiT. Hidbizh 20BN R LN, HE
Lz 19 Hio 5 B, 18 HiTIIEFLAE 7 LTz (Fig.
1). 1HIFZHELEBPTHEET N TV (Fig. S1), ZFfl%Z
SET LIz 18 HiD 5 B, FEEEDIRBFE RSNz e DIk
3FHDHTHO, WINBEHH, & L IEEEMBE
BICHEINLALN, EHEBNTEE > TWiah >
7z (Table 1B), WHEBD R BT, ZIL7E M RICHEE
NIz 1LENCZ AT 2 B2 7 <NFHERRKHR 1 MBI LT
WA E, FaNF g, aEY R N T Ry
V) 7 /7 77 1) Crematogaster matsumurai Forel O 3 1 = —
M., FNEFN1HITDICR SN, TNHIETXRT, =
KFHHZ £ & Z 5Nz (Table 1B, Fig. 2), &3, FaN
FHHHICE L TE, S FI Y FY 7 DNA O—EZR
7€ L (Accession number: LC757018), GenBank %#k/ic 1) &
kB L7z & T A, A4 7 &4 ¥ K a/s3F Anterhynchium

* BRRERATHZEET BIPEST T 612-0855 SUABTHIAR RLIXBEILIMT 7k H A KRR 68, E-mail: nkanzaki@ffpri.affrc.go.jp
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Table 1. XA T ¥ 27 I RNF DG ZZT e R T T4 F 7 OFHNTEOIRE

A. i LD Tl

e E

JLE 2

IaE T 9 ”
e 1o 403+55 218:21 238:78 58716
i (30-52)  (17-27)  (12-40)  (37-98)
325+31 21.3+37 124+65 375+18
Hiny 1 (27-38)  (14-30) (3-31) (9-91)
B. BT OFIHIRIA
TS iR i SAIE 2 E Y "~
FHRIL n ©m) it (mj‘n) (cm) (%) fii#&
ZEfLH 1 41 40 98
et 40.8+60 21.7+13 242+68 593+13 .
gl s 15 (30-52)  (19-23)  (12-38)  (37-86) — AR
A 3 38.6 16.7 427
(]

LR 0

(35,39, 42) (17,23,22) (13, 17,20) (37,43, 47)

C. A T ORI AR

TR fifE @i E 2 T "~
IR cm) & (mm)  (cm) (%) fii %
AL 2 27,29 14,18 6,11 22,38 KRS
28 it 332+27 22131 12967 384:19 :j;kjﬂﬁ% s
(= B ) D 15 (28-38)  (18-30) (3-31) (9-91) % N flafk

Billd. mean + SD (range) DIE TRd .

) MR, BHEBHEINIZEDEITXT, BEpI Lzt DeH BNz,

2) HiDFLEE 2 & DEEHEE (cm)

3) MRS N9~ % HIELEHE A 5 DB DOE| 5 (%)

4) ZXRIAE L UT, BAT 220 7 <NTWERCHEE 1R, FosFghl,
RS E, N) T ST T INENE NG 2 Hi SR

5) “ZFHIHFE L LT, VR, BABEYRNTNEN L2 HiD SR

6) AELHKELIZEDDS B, 12N 58U (2-15TH) DEXAT VR T Y
SONF Rz BFELETNC R S N, SRR S a7z 1 i

57 BRI & B " RHIH 2R

Sflavomarginatum (Smith) (AB969817, MT178404) & k& J/T f5*
T, 2% FEEOMHFEIMEZ /R Uz, ThUcH L, 2 A0k
nrmiE. REICHW I, HiEE LT X T ORI TELA A
SN HHFEELRTOFA L EH 2 EME LI 17HiDS B,
ZEFLIE TIRICIEE E Nz 2 HiZ PR &, 15 i THHME 7% bREE
DRBICINA T, —H TIHBEERKBEDB A SN/, B
FERRINC 2 o Tz & Il E Nz (Table 1C) XA T V&

Fig. 1. BT \D XA T > Ry 7 NF DEEAL
A Zm. B A

TR BT ATRE SRS 55 22 % 2 5, 2023

T RNFOBENERESNIZDIZ, 28THO. FY
TRALAE (A% 8 (2-15) SHTH - 7z (Table S2, Fig. S2), F 7z,
RATD VR TRNFLSNTIE, ZXFHE & U TilH
Héd & 7 BEMPR SNz,

UEDNS, ZBADT 2T TNFIEIMANTIZ I TaL,
B EFGE UTHRAZRAS &0 5 T &R
Nize LA L. WINEZZITS DA T, BHRINIE
HRTET. HEMHOFHTRGZERERTHS LIEE R
5N,

B P SZ AT RSN DT RAMR T HE TN DEFLAEE T > T2 B
tHe LT, ZHBATIERMNTICN D DFEANR SN
1z, EGREED FFICK ZBFEOMEBRENE 2
bN%, £z, FMCBOTR., EFEAEHELE TR
IKHESNTOA, T, BMOEINIB NI
RTEENEL, BHEREE LCEYITIZ Aoz b
WI T E, RTETHLNS FUMAEYEME (K 2017)
MEHRICH L TCEEERGX AN EZ BN S, L
ML, TNHICHLTREERNAET -2 TN TVE
Wiz, BEEDRETH B, T HIC. FMNDOEANE
DRREE—RINCAHASNZHETH 2B L TEIHRIE
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Fig. 2. ZifL &2 T= BT D B

A ZRALT R ONFHER A, B AFA T2 FE RanF g LB MOpE, C: #Esh, D: YT

rUTFTVOIn=—

Tneh, BLICK 2 2T \ORERELED. %D
BREWNRETH %o

i BE
AMEIC D=0, BEREZT> TWic/lcniz, &
AW E T, AILE R, FTOHUEYEMEIC
LTS ZWIRR Wi, MR AUIZLATBIFE . /)N
MEATE L, SURMLEEHBI 2 L Cnielavniz, Bk s
WFZEATBEPE SO AT, & RIS EH#HS 5,

5 ISR

K J=EA (2017) 77 . 1kk , 1594, 21-30.

Okabe, K., Masuya, H., Kawazoe, K. and Makino, S. (2010)
Invasion pathway and potential risks of a bamboo-nesting
carpenter bee, Xylocopa tranquebarorum (Hymenoptera:
Apidae), and its micro-associated mite introduced into
Japan. Appl. Entomol. Zool. 45, 329-337.

S E - B FHE (2017) XA TV RT I RONT-f S
L (1D DRhEids 31, 31-44.

i = - fER R BEIT - ik A4S (2018) kAR
2 AT 2R 7 INF (Xylocopa tranquebarorum) (/N
FH, SYNRFLER) ORARICET 2 0MILR EAE
KIENDFZE . YORAR A AR |, 54, 7-16.

fili 78 RORE
DFEFH I 14 VROPB O EHD £,
https://www.ffpri.affrc.go.jp/pubs/bulletin/466/index.html

Fig. S1. T \OZEFLEP THEE T Nz HN
A Em. B A

Fig. S2. AT IR D 2 A T > & 27 = ONF- A A & B
BEDIEHF
A DEIMERCE S NI B R, B L fINEBICTERK
SN PRBEDIRYE

Table S1. #4T
2022 4 12 H 20 HICERHEL. ## Uz 27 Offifd
£, firpiiE g, gE0IE,. MR, ZL
fiiE L, HIELEED 5 OFEELOEEE (cm) & i
ROE XIS ZDHEEOEIS (%) T/RUT
1) 1Hiic 2 el
2), 3) FNE i U 7=

Table S2. ki 2 A%y
2022 4 12 H 20 HICERHEL. ## Uz &2 7 Offif
£, firPiiEet, g0IE,. NEHRM. ZL
P&, HIELEED B OFELOEE (cm) & i
EROEZITHT 27 DH#OEIS (%) TRUTE.
Fitrid 2 AZ8IE L. ZNFN No. 1 (19 D9
fii).No. 2 (1-8 ® 8 fiii) DFE S % LEHH ST Tz,
1) 1 Hic 2 gL
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ILEEZFAREBEMAD 14 RRIEEMBICHE T BV SHYNDFHT —5
OBzl L v ek Y

w5

LB ST EERR N D 77 > SFRIC I CRIRTEHT L2 5 71 2N 12RO T8 O dinla 2 HIE U, b
AR BE T T — 2 L TE LDz, EALLE®RIE. BRELSUARENERALIZEDEEZIENS,
20194E5 IR, ARFR0.3 mA 51 mT & D & T2 L . Filgmi A0 &2 WV TE gD
WT AT THRAEDFRIEZ ME Ule, AFIRMEDBHKD /S 2 — &, 45 0 T —B U T2 m5 0%
TR LIRS E LT R0 &2 o7, mIKINIC, B E S OXFEICBIT 2 FE RO E L
TayXYOERDT 7 A INCHD £z, Fio, SBREARIC OV TR K ZERK L 7o

FoU— K USHUN, RE. EE, T BT — X

FoIc

25 71>/78 (Betula platyphylla var. japonica) (&, %1 -
R 2 rE R, S - IEREPERE LT, chkbibhic
AL (KAE 2003), JLEETHIAS RSN 5, KFFIH
DT REDI OV THM &> TV ED, FEETlkE
SHIMME OB &9 5 2 L&A DN TV S (I 2018,
Bt - HK 2018),

FELTHIGINE, KEBHELC X 0 4 Cre it (/i
2002) 0. AN AN CK{E 2003) % ETH %,
HIMNE (DMEB L) ICKZKAEH (P S 2022) D T
TEDH, BHBROME FIEC OV TIIEREMILINT
WEW,

IR RE FIEERETT 2 7201iE. FIHRE O
MERET 2 MR L k5, SE, (ERPHc—7%
HHLIEAYSRICBN T, YT YNDERT— 2%
HiGdT 2 ENTERDOT, BrT—X2E LTHRMAT
2o

MR X Tk

TZARDEREL

T — 2E. FRRER BT L S T SRR ES 4K
BE (42.9903°N, 141.3945°E) D1 2/ FKIC I % MG
B (B 5 2022) OBXICHS UTzo dbimE s imdALIR i
DO HFICHE L, OBy OES L7
160 mTdh > 7 (Fig. 1)o ILHEE ST LBRIERICE
F %2010~2019%F (J&4F) OFTFHXIRIZ7.1~8.1°C,
[ 7k & 13699~1179.5 mmODEIPAIC 3 > 7= IR B BFZERT
JEHEE LT 2010-2020), T DM, TNE TH - T2k
r20044E 11 H IR E NIRRT LTz, R DD
HIERBEL S Z A 2 SOTEHNCHFEGREEZ & 725 L
LEZBNDB, VT NIEATLEIC EFELT B (L

RS2 AT - AIatE9 211 RS ER | ISR 31N
1) FRMRFR O WESE AT A ST

2002)H°, (RIS Z BET S & AT DT T 2D
2 MR D2005FIC—FICHFLIELDEEZ S
N5,

TDMPITIH T, 20194 & b BIRGABR T2t & 1
To (PR S 2022), C ORGEABRDTZH, 40 m x 40 mODiA
BXDEEE N, & HITHBKHICIE m x 15 mD X
MAEFTRYE S Nz, BKIZIFIE P TH - f2h, —i
OFTEX T EHZEAFIC K DK D & REDED S J2A]
REMEN D 2 (RS 2022), 45TEXTO. M (1.3 m) LA
L ONIRE G (#EE) 3T T8289A K /ha, Tl N
DR DN TIET78897/halz > Tz,

RRAESEF 20195 H27T HICH S NIz, TD & ZITfK
Bl NI 5. YA XDIRD 28T % X S5 112tk
DREARNZTIE Uz, BEARE, RERICHE & NS
ZHEL, B3 mA 51l mEDHEE (1.3 m, 2.3 m,..)
THBZRIU 7z, SEARRKORB RS XA Nz
Table UT/RT o EEARDOK E1E6.5 mb512.6 mDHiIFH T

Fig. 1. JEiEE IR s U ToadlBibk o O AL X
COMIE, HERRE 2 AL (E PR 2L
TR LTz,

* BMER AT JLHEESIAT T 062-8516 JLifEALIRTT B X E S [17, E-mail: hiroki@affre.go.jp
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Table 1. EEAARDHEL

(m) (em) U BERE
1 9.0 5.8 4.7 12
2 8.9 4.7 6.2 12
3 8.3 2.8 5.6 1
4 10.3 5.3 7.0 12
5 9.5 43 7.6 12
6 10.8 45 8.4 12
7 10.6 4.1 8.6 1
8 10.6 3.0 9.1 13
9 10.7 4.0 10.4 13
10 12.6 5.4 12.1 13
1 6.5 4.0 2.8 1
12 7.1 4.3 3.7 1
% D t‘:o
B E

2019FF DK EM D & K WIHHAICAER LTz 728, 20184F
WK E NI F g E TRIE Ulzo 200541564 L 72 (A
HICDV TR EMDB L TWE T &Ickd, T2
L. YTHYNDEFEEREIT NI VD, RAYIDKE
HOFRIEET03 mTHRNLZEARICETEN TV
WekEZHNS, FHBEET. FlROPOEES RS E
Wi e, TNEELRLFROPLZESRT TREN
B, LD EDASICDNT., HDh B S ER M E
TOHEEREHIE LTz (Photo 1), TD & &, FlahSaidrH
DI WA, WL THimZ I LT, iz i
FHIORTVE ST Uiz, e, EE13 mOFEIT DN
T, WD SV Rz T ORREEZ [FARRICHIE U, JE (A
U THEEROME Lz,

TEICIE, Filigsi HAHLD 251 (Walesch Electronic#h
DENDROTAB 2003, Photo 2) Z{f ] L7z, T Ol HL
D B OHEREEEZ0.005 mmTH B, T—ZIZ4TD
HEMEZ T LS 2Ty 0.1 mmksEIC LS Tz, FlaD

FRITIT SRBEMES (V) > S A%ESz61) 2 Lz,

FHEARARICDONT, BEEROME, &E0.3 mOPiHE

Photo 1. /¢ : Il U7z DHI (BEAAR 9, #5& 1.3 m), £i: ZDMBOIEKR

B

TR BT ATRE SRS 55 22 % 2 5, 2023

Photo 2. fliJf]l L 7z 4Ffiiai AU D %EiE (Walesch Electronic £
#1 DENDROTAB 2003)

IS8 B FElEETable LR Uiz, £z, BAEND 4D
DOHNTE 5 11T BT 2 754 O F Rl D ek O — Bz #igt
T 3720, 4T TOERDOER S — 2 ZHE Lz, B
EIICIE, BEICDWT, JiE & AN TERIRKLEDNK
=V D) A BEVINEW (B R ATMENTE
MU DV THANT (WiE L OWEMDF—TH - G
EEEIC ] 8o Tk), R, HEEN—T BN
“4:0", “3:17, “2:2°DWVITNDINE—VIZIE B h (B ZIX,
B, AT THAUL, “4:07, HEA 1 A5m, K
MIFMTHNZX, “3:1"8T3) ZRDIz, LT, TN
ZNOISNE— 2 DIED AR IR Uiz,

T 5T, A OFIIEDEE) S X — > et d % 7z
B, @E0.3 MBI BEHIE (475 MmO FEE) OFEZ{k
AR EICE LD, LTz, £z, SEAKNICD
W TR REAT X 2 R U Tz,

Wb R UHELg
45 1A D F il O B O — BRI 2 FARAR AR DV T,
BAEIE T — 2 (BMEEE S ICBT % 2 KEFE DT
M) > TE LDzt D% Table 217 Lz, “4:0"134)5
BT, “31ME3/5 M T, “2:271 %205 M TZENF N A —

Table 2. 4 517 TOAEE OB )% 3

22— D BRI
- o INR—=Y

BAAES 40 31 2:2
1 20 14 1

2 20 9 18

3 13 18 10

4 24 2 13

5 23 19 8

6 23 18 18

7 22 26 7

8 27 20 13

9 27 23 10

10 32 31 15

1 17 1 5

12 14 13 9




GBS 5 71 2 ) NMERG T — 2

BUTH (R 2R, ROEIGMNEBICU2T, 475
MW HNTICHER T 5 L IRET S &, “4:07, 317, “2:22°D
IZ— 2V OEGRIFERINIZZNZENLG, 12, 3/8L 7%
%0 WINOEAKRTE, 450 TIXTHEBH—HLT
“4:0"DISZ— I, HEROEE L2 DM U T2 B K
ELlGEaEXveEhot,

0.3 miIC B B AEE (45 MO FEME) OZEH)R
R— 2 T BREARARICDONWT K &Iz D&EFig. 2IRL
Teo Flo. BEEAKIC DV T ORIEEN X % Fig. 31T
LTz FUGIEDZES 25 L 2010~20124E T AICHEK
REDNEMT 2 EDONREN T, TNCHTIEEL R
WEDEH o Te (EAKRINRE), F BTN ZE RS
&L EARLITIZ2013EIC R B EREN RSN, -
ZLThiE. 20124F D (KifiE — 2.3 m):(5&1 & 2.3 mDAX)
DLEA, 20134ED (B - 4.3 m):(F & 4.3 mDPR) Ol
ERUTHDE LT, 201240 E 2 HEE LTz ic &
5LDTHO, 2012 DRI EIFHEFICEE > E@mho Tz
AfReMEM D 2 (Fel2 Uy it OFE RN 5. fR3.3 m
A TZDIF2013FEDOREMTHZ T LN BEDT,
0124E DRI IR TEIIMER D) o

T—X

79

WEa KXY D (Comma-separated Values; CSV) JERD
TFALT7AINTHO., BWAIFH THZ, XFI—
FI3US-ASCII, T3 — FIELFT. 77 AJ)LDUTHD
T4 =)V K%, 27HLUBER T — 2Ol E 7R > T 5%,
T— X DOREEIETable 3D L BH TH 5,

TF—RiEE Fig. 2. #& 0.3 m IZBU 5 BEARKN DL lniE DZH) S 2 —
F—R, WEEFERTable SLICE BT, 77 A v
1 2 3 4
1014
5.
N N\ N \
5 6 7 8
104
E
T \
bE 51 \
A A\ N N

104

=

Fig. 3. #EEAAR DR

60

#4% (mm)

FHEIIEARES . BN O E - & B HORIA 2018 FEDOE D TH

%o
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Table 3. 7— X DHidE

74—V R% A WAL OKE

Tree EARTE S

Height PR = m 01lm

Year WEAETR DR S NI 4E

Radius j;:zx%%%’%%ﬁﬁﬂﬁi“@@ﬂﬁﬁﬁ mm 0.1 mm
MM

AT — 23R 2 R ERICRIETE £ 9,

TOT—RE, BMBETRIRNET a7 -
[RREHIC K BT A NI VNS AT LOBFE
(AR 5201903 K IB L E LTz,

5 Sk

g - B BN (2018) T MO ERERI.
LA, 69, 116-119

Al AR (2018) 2T A1 > SO A AT SN\ O F
FIRTREPEIC DWW T, JE /PR, 69, 108-111.

P e - g el - Jl RRORAE - BE W - i
B - Ak TR (2022) b Ry NTHEKEZD A >N
FERIRE T —RUETIC B % Hihy & F2htts 54 H DIk
—. dL#&RWF, 70, 31-34

DY ks - B M- vhpe Bk (2022) T VNG
— A MORIGEER. JLOHRIZL D, 28, 4-5.

NI FEIE (2002) &5 A VROFEYET £ /0P — LEIG
B & U COESE. JtiE M E RS I, 39,
1-38

KE TEfdE (2003) & T A VSO HHBEFICDOWVWTEZ B,
FRRRLZ, 39, 62-67

ARMAR W ZE AT AL E ST (2010-2020) ARMAFKE S WFFET
JEHEE S TR AERR.

TR BT ATRE SRS 55 22 % 2 5, 2023

S

WA TYOR
DIREA T4 URDOAOEREL 750 £,

https://www.ffpri.affrc.go.jp/pubs/bulletin/466/index.html
Table_S1. JLifipli LIk D > 5 J1 27 N T — X
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Tree growth ring data of Betula platyphylla var. japonica
obtained in a 14-year-old stand at the experimental forest
of the Hokkaido Research Center, FFPRI

Hiroki ITOY" and Atsushi NAKANISHI”

Abstract

The widths of tree growth rings of the main stems of 12 Betula platyphylla var. japonica individuals that were
naturally regenerated in a birch stand at the Hokkaido Research Center were measured and converted to a machine-
readable data format. The sampled stems should have grown over 14 growing seasons. The individuals were felled
in May 2019, and disks were sampled at 1-m intervals from a height of 0.3 m above the ground. The ring widths for
every year were measured in four directions for each disk using a ring-measuring instrument. The number of cases
where year-to-year change patterns in the ring widths were the same among the four examined directions was more
than expected under the random condition. Finally, the data were assembled and saved as a comma-separated values
file containing values for the mean radius of each stem, year, and height. In addition, stem analysis diagrams were
drawn for each sampled stem.

Key words : Betula platyphylla var. japonica, growth, Hokkaido, tree growth ring, machine-readable data
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EER TKERE) BEMICETSE I X/ FHAD 30 FHDIBXARERE

—RHEER & [RRFEORE—
KA EW Y

wE

BRI IR & Nz IREB O RIIC D 72 2 (B Z T % 72, SR O KEMRFICBNT
AR B S e 7 R F 8 ROFRfRMT 236 C 7% > 7o i1 1170.3 mTHIARZHR I L SRRk
4 JFTDEDOF R 2 WE Utz SUEMNSITEDFRZMA B T LW TE, FEOAT & OFHE
1355 + 2.6 mm» 512.0 + 4.6 mm, 2RO FEIHEIZ9.4 + 4.1 mmTH - 7= (xsd), 1 FE0.3 mE @ DER
DRMNE, 84D 7 X/ FIE30FE/M CHEER47.3+ 9.6 cmIiELEHEEE N, TNHBDT A/ Fd
BT BHE R £ TOMEED 5.2 mE BUSBIR TAB Licicd, BEGERKEZRLIEEZ BN,

F—U—F : fakRIEEE, EARRE. Fwmir, 5

1. XU

20114FE B H AN KB K 72 B 6D 3t 25 oD 1 I 55855 oD 5 451 7
5. MEFEMRDEIZ IS U TR O IR 212 /K I8 0D #if ik
EWV o oD RE DT EHRE N (Tanaka et
al. 2013, 4 K5 2013), HFENROLHFWO T & D
ELTHEEMETHAT S EPREINTVS (KD
2016), ZD7z&, ITWRERICHEEN T TN TV S HiE
k7 HhE (N 2022) ISl 2 C. THHAD K LR T
B DOREMRE IR B EEE SO T T &
NLEENDS, /. TNETIKr7axyzEike LT
XN TEHADRFEME, EEHRRKOLRD VH
MHEFROEIETHA TR HEEEZ 0. TDX S IR
ICBWT, ECO-DRRRIV V=AY T TV EXT
LIBEN (— /I 2015), JAHER ZHERMRICE AT S C
EMEREN TS (T 2021),

UL, 78I AT IRIER 2 g RIS AR U 7z
HHNG DL BEIC B B IRIER O R EER s Bt
FICBIXSEMT— 2 53GELTHIE D0 BIA R,
&7« MR 2007, 1L - A1 2008), 35 & Z 1004E0 5200
FETLICHROIRLEC S NSNS BN T TEX
B, BEICHHAROREFERICIAS B EZ T2
5L THED (4K 2014), 2023FHFF S THiMIFEKE N ST T
WCTTED B WVIETIENREA LTz, SEWVFRRICK T 155
EORHNEEIC X 2 i 2 Tl MR i3 272 51X,
JEIER ORI ARSI 204ED 5 304EIT E DR TENIT ED
RKEZICEDBI 20NV HRIZAEEES S,

TS UL HERGIT O K AR T, 20194FE10 A I HE19%
MEEE®RT S EICE > TEMMIEL T, WED
POV KIS RSE L (RIS 2021, KA 2021),

JERRG2AT - AAISELH23H  RESZEE ¢ A543 29H
1) ZRAFR T RITZERT PULE SCFT

RFEARIE Z DRITREVLEL S Nz, AMBEARICIX19804E1%
WCHEAR S Nz D 2/ & (HEmalT i & AREB S 1995) BN E
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The thickening growth process of Cinnamomum camphora trees
during 30 years in Ozato coastal forest, Tokushima, Shikoku Island
—effects of the nearest neighbor and climate conditions—

Tatsuya OTANIY

Abstract

Tree-ring analysis was performed for eight Cinnamomum camphora trees dead and fell after a typhoon storm
surge at Ozato Matsubara coastal forest, Tokushima Prefecture, western Japan, to analyze the long-term growth
process of broad-leaved trees planted in coastal forests. Tree-ring width in all four directions of the compass was
determined on disk samples at 0.3 m ground height. Tree rings of 31 to 37 years were counted, and the mean tree-
ring width of each individual ranged from 5.5 £ 2.6 mm to 12.0 + 4.6 mm with an overall mean of 9.4 £ 4.1 mm
(£sd). The diameter at breast height was determined to reach 47.3 = 9.6 cm within 30 years of the establishment, by
using the ratio of diameters at 0.3 m and breast height. The sparse planting interval of 5.2 m to the nearest neighbor
was causally associated with the quick thickening growth of the C. camphora trees.

Key words : planting interval, thickening growth, tree ring analysis, typhoon
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X, 14.8°C (-2.0°C, 30.3°C) TH o 7z,

A X, 1980FEEHD Y RN DIRRIC . Lz a) 5
(Quercus serrata) EEA R “KMDEL D L. —BIC
t /% (Chamaecyparis obtusa) % 3:& 9 % N THRAECE
INTVS (&S 2006), AR MMEIC HH EXZ 7%
ZAIEFRS B IRVDN, iR (I 5 2019) Tib X7 IKAE
NEEEE I H SN DIE, 20044E9 FA)~10 4]
ICHHR N 72 5 0 CRVEE K U, 20064E2 « 3H IC TR AR FA
ENTEAERBIRVRIE TH S (Fig. 1) 20124F1HIC
FA4 Y Tl ME GRS mEipE) TREARARD
KESEPE LSRR 2 Table 11279, AEARIFIC EERN
I EERE RELZD, BEAOBED OB ZZEE L
THRET2ICE > Tz, 201UFLAKR T, RN R
HLOBWEESRBZEL TV, TOHEDSR0HIC
EL., 2015F I AR DR EICHET 5 £ TIC
7% 1z (Photo 1),

R LTt DAL ERIC 9 2/ NUBETId D 2 D5, H i
JFOmIChiE L, AEDHRES @Oz 2R HE
A ERET % (I 2022), 201244 H £ 201442 H1C
ZRYWF /T < (Ursus thibetanus japonicus) O & D
ERONBZEDEHAONTHDD -T2, EHELTWEW
KON, THENTIEH S EEZ BN, 20144EE D)
BN T =R+ /23 (Sus scrofa leucomystax) D5

Table 1. B9y 2006 fERARAR D 2012 4E 1 AR O K E X

Sizes of planted tree in 2006 in the Minami-dani measured in January 2012.

Speci Number Number Height (m) DBH™ (cm) D10%H" (cm)
pecies of trees of stems™ Ave. (min.-max.) Ave. (min.-max.) Ave. (min.-max.)

Hinoki (Chamaecyparis obtusa) 18 18 3.6 (2.5-4.6) 4.2 (2.0-6.9) 6.0 (3.1-9.3)
Konara (Quercus serrata) 2 2 3.7 (3.5-3.9) 3.6 (3.5-3.7) 4.8 (4.7-4.8)
Abemaki (Quercus variabilis) 1 1 4.0 44 55

Kuri (Castanea crenata) 5 6 3.8(2.6-5.0) 5.2 (3.5-7.5) 6.8 (4.3-10.4)
Yamazakura (Cerasus jamasakura) 4 6 4.5 (3.2-5.0) 3.9(2.0-5.8) 5.6 (4.5-7.0)
Yamamomiji (Acer amoenum) 7 13 2.6 (0.7-3.6) 3.1(2.0-4.3) 4.3 (1.0-7.6)

*1: number at 1.3 m high, *2: diameter at 1.3 m high, *3: diameter at 10% height of tree.
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Photo 1. jifH i /civ 2006 4F-AibRkH oD 5t

Views of planted area conducted in 2006 on the left bank of the middle stream of Minami-dani.

A: 2011 4E 1 H 6 H (BHi RS2 ARD b/ FEARI 1983 £E4#EK ) 6 January, 2011 (two tall trees of Hinoki
at the lower slope were planted in 1983), B: 2015 4 1 H 20 H (Fig. 1 IZ/59 gt i 5L 712 25 )
20 January, 2015 (Looking northeast form the photographing point shown in Fig. 1).

MR R0, BUKHELE iRz, i CERE & 8
HNBHKEOHE D IR U2 X ZIGNHI L 7z, 20154 1C
GBS A0 B ENZ XS5 IKEk> T3, D
K LB OKBENIIEHTH O X ZIGE N T o
LTWae®, 5 LIIRUAVKIRIIC G X % 0213

WA E DR MRFICKER L 5 T IR NE N E D
EEbNB, LU, BKESLEREEN O DX LI
KD T HERS 2 (25 % 72 DB L OREN D
I TIE7RW (Photo 2), Z DI iliAE/KIELE TlE, B
MWEHICRE 5N 20, REHHBLATD 5 We ' 7 XA
= (Eriocheir japonicus) O#IFRSHE 201245 A SN L
Teo Fiz. 20134 H1~20ED Y & 4 )L (Lithobates
catesbeianus) LIS NZ K5 I1CE > Tz, WHIFBIR/ v
FRKNMFE7a— M b 2 & BB O KAEH ED
BRTIEHZMN, TOFBIFRFHOFIEK LB T &

Photo 2. =Kk A /¥ ic & % LHiEfI S N 3 L

IKHE B BT R D WA e BEEL (2014 4F 9 )]
3H)
Conspicuous disturbance of streambed near
the Kita-dani gauging weir presumed to be
caused by Japanese wild boars (3 September,
2014).

NE L BP9,

3. Bl F51k
3.1 k=

TG ICRE U218 Ok B R &ET (P: No. 39,
KHFHESBAERT, 2007 1AM & . 45 OHRfE ~ A1
FERF (Pa: RT-5E (M EIR8ET, 20104:3 H #id), Py
RT-5 (MIMHFF RS ERT, 19934F4 H $438), Pc: RG2M (Onset
Computer Co. (D% Onset), 88 4E HRHA), Py OW-34 (K
HHE 4R34 FRT, 20074712 A $45d)) TR/KEZ#800 L 7,
ZIKARE, Peh¥152 mm, Pp/'250 mm, Z 443200
mm, Py oD —HEEIAEIIPAH0.2 mm, ZFNLI¥i0.5
mmTdH %, MRRYYOZKOM EEid, [HIEIC20 cm,
60 cm. 66 cm. 25 cm. 77 cmT®H > 7z, P UM IS/
0. KB EERZHR L TWED, KERBER AN
FRFOH K ERIC K D BRENORENE L TALE L
Tolz, TDRDH013ESHALIH. FUEICHHZ B E 36 cm
LTz, M. Pold T X7 VENERD 28 AFICH
DA CHmA SEEL, 53cmé& Lz,

P, ORI EE LT 5 7z, PJERVR-52 (T&D).
PplZHOBO U30-NRC (Onset) & W\ TZNZ 1075k
T. Pg_clZHOBO Event (Onset) 7 F U CHEFEIREZ 72 Gl g%
U7zo 201344 H19H %MD 513P, T E UA-003 (Onset) 1<
K BUREIRELIFC S BRAA U Tzo ARHUHRNIC B 2 i =it
DORLE X 20104ERE 5T (R 5 2019) & 25 5750,

P,A3 mmZzZfiZ . M DOP,_pHP,D75% A D 555 72 /K
e Ll Z, KUNOFEEIRIIFig 2L %%, KADR
Wi, B 7F—2aH—0BMYINOAES, i
WKIROHFEE D TH o Tz, PldARMRE A SHEEL /2
T & TRPD RIS Uz,

Pio & P, DMEDBARZEAND & P ® PATIT W E
MAH25ED0D, HEFRBNRE BWVDIEP,TH - 72

| Bulletin of FFPRI, Vol. 22, No. 2, 2023



92

(Fig. 3)o FIFMHELBP,NEIREINT VST ENSAHT
&, P,<PDOEZEFPDIEZZDEEHN., P,>PDL X
3P AEZPMETHs L. HENL TR U7tz H k&
fE (P) & Uiz, 72721, P, EPRIC25%E/AZ 220D 285
BTIEL P Poy PeDIIETHRE L7z, 20114E5H31HM S
66HDP, 0.7 mmicXf L. Py old0 mmTH -7z, WD
KA T DRz U TRUKBIETH - 728, Il (5
T 2022b) Tl361HIC0.5 mmOFKEAEEIIL TV iz,
#wB/INUTERBICFEDEKDN S > Tz & HEE L., P,D
HZZDEFEHVz, ABKRIZHBKEZREE L TR
Bz,

3.2 FHkE

19374 DFNBHEALLRAE 3 5 60°V ./ v F 2 NiEkIELE
TARMI 2B L. I (1942) SO F s ihfn Iz
HWTHREICHE L, R Uiz HiR ok & &

Fig. 2. S fiafd~ 28y it O RGN (JREE
Dk
Data missing periods for each tipping
bucket type raingauge (blackened
sections).

U7z AFH/KEIZAFREB/KEEZREE L TRz, KAT
. ERERKHNC B UL ok & E5EE TR U 72k
ArfbER (FEHE 1942) OFEENICHBNT, 7a— FRXDONX
SRR EIA FROKAIE (ALR-203, HIF AR SLERT, 1983
EAR B, JEHEPA2 m, AKX D6 mm h?, IKOIAT#EL) &2
WL Tz HEDKOIRCER I, KNI D ERR & B 7x
% X O HIR & KNz FAEHE TR > TR
b U7z (HI S 2007), X O IRFRE R B I AR IS 1~ 4IRF
M, HKEHI RN FE TE Ulee IKILOFELD Fe/ NN
1$0.1 mmé& Uiz, WA &, FPED RERERRIC B %
WREFEEE AV, AR X b KERHKEZGHE
Uzo &l WEIRIRR DS LR R 288 2 2 & ld . fEERED
KN PR LU TR LTz,

H KRl ER D F AR O R, /v FOHEE 0 E
I X ZENOHIESZ BT %728, ALR-2031C i &
NrR7FryaA—42—Wiz, DIRTF¥aA @Y
1, 20064F3 H8UME) IC K D IE100BICReER LTz KT
Vg A—Z—~DOEEHINNE. 6VEREEM (NP4.5-6,
GSAT7Y) Za—icikiL, Sl b— MEREZH VT
BTk, FATIE, DIRT VY aARBHL TV
20114F1H21H £ COMM (HiH 5 2019), 7 — X 04—
IZIEHIOKI3645 (HiE Bk 2 V. K5 HAIEZE N 0100
ViSRRI e U 7o e FE SR 25 (BK500JP, APC) A
SHEEIND6 VTV ABACT X 2 —ZHINER &
LTHWz, Z201%, SREBMD A7+ ZAKEE TS
B8, 2013412 H25HICH A L L ERBRN/RKE N
WP9-6A (LONG) Icxx#1 L7z, 7z, ALR-203FFRIC K %
KRBT E UT, #EAREAKME (WT-HR 1000, Intech
Instruments Ltd) 1 X 2 W TELA GLEREB@10-2077, )L—7
759y RE—NR) ZHkEEL T,

AREARI R, mAR e &Ko T2 LTz, 2005
1A OBBELEREIMNIC LR OHERI D HEA TE T2 TH S
M. 2011E9H DHEEI125 (TALAS) OiEiE IS L
HIEFHC 2D o oo Wik & & BEED L EIIRI &

Fig. 3. 2011 ~ 2015 4FIC 1) 2 MoK RN REG F & fisfd] < AR G F OO PR

Relationships between storage type raingauge data and tipping-bucket type raingauge data

from 2011 to 2015.
P, : 7K AR &Rt storage type raingauge, P

> A~D’
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HiEfH] < A IR EET tipping bucket type raingauge.
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BT, ERHCHT 5 & e m REHEMNE T T L
5728, £92013%2H25HH, kB OHTkitiDBE Tz
Bt L. SH3HA BN Z BB Lz, Mz ORF, 2
HAITHEE EICBIEEZRG L, 2822 HEE B 7% 7
L7z,

BRI E IR o Te, ROK S ICHEE LTz &
ECHEH LTz, ad. — IR O BT UGS 1
JERIE DR < (LU 2003), RPN HIC R YD - Tz
BEOmRHUKEOHEE I BH Tldawv, T TITRT Ak
. flise 7 Ta—FO—flE UTRTHEZ RV,

JbmEsdiz2 H26 H18ME D 527 H7HRIC T T 7.0
mm. 3H1H14~18051218.4 mmODERN & B L7z, &D
BN D 5 T DR, B A N> b O EEIC i
DOIFEEMNIEA TVE BERICHT 2 KHI O R G I,
BRI O T HFFEIC IS U TIRZICBURIC R > T o Tz,
TOly, YHAZGCHAMOBEERNE &, BIEEAEZD
FER A A MCEBT BE8 (Q) LA (Qu) D HiHIK
BO (Qc Quh) & DBIREIHRAN, MITERORE, 4
HW&E &4 OFsHMOHNE (P) ZXRAD XS I
BEARF UIzBKE (Pus) £Qx Qu' DR EEFTH >
720

P (i) = 0.5P (i) + 0.75P (i - 1) + P (i - 2) + 0.75P (i - 3)
+0.5P (i - 4)...(1)

TTTC, URMHEERT B, £z, P DHEILEFRE &
DR TR L, PusDBHBRC B % Q Qu
EDBRIE, 22DOHUKTIRIEELILIzDTO L DDA
X2k Tz (Fig. 4A)e [ U < BABREE. 2DDHIKTH
THRZ- iy, TnZnFEZzkDdiz (Fig. 4B), &
Wb D IEMIc B % HiH/K B O ZB)E A Rk & 0E
L. HEAGHFED HIidFig. 4ADEIFIC X Bz, Jkd
FEDHIEFig. 4BDO2DDAHIC K 2 EDOFEEEZ, TN
TNHEEM & L7z (Fig. 40).

FEOEEETIZ2H18H1C0.7 mmOBE/KAER S Nizhs,
e TR 28 U Caiok@fRIic®d > 2. £ 2T,
A AR Z 8 U Cklfich > Tz E L. 2
H16~26 IS NTzK 21 bR d 2 HiER T
L7z (Fig. 5)o st TEHRROAER, S IZFHRE %
Dix b @M - 725X 2 v, 17H12KE~22 H9WF D3
REMMBE DKM ZHEE L, HHIKEZFHE Uz,

4. %5 B}

2011~2015%FIc B % HE/kEB XU HRHIKEZ
Table 2ICK &7, HMZFEKE, FE/KEE EIC24K
TH %, AR OHIE/KEE778.8 mmiFf L. #iHH
IKEIFFE¥1978.4 mm, JE#52499.4 mm, iR HZIZIEFEIC
29.2%. 36.9%TH - Iz,

ERE KR IZ20114E D 5 JIHIC 1507.4 mm, 1172.6 mm,
1471.7 mm, 1195.7 mm, 1431.4 mmTH O, 1FEEZIF

Fig. 4.

Fig. 5.

LRI B T B R (2013 422 H 25 H
~ 313 H) oH#HyKRHEE
Estimation of daily runoff during data
missing periods in the Kita-dani (25
February-3 March, 2013).

Q,: F & H it Hi /K & daily runoff in the
Minami-dani, Q,: Jt 7% H i Hi /K & daily
runoff in the Kita-dani, P, .; X (1) I & %
hnEE 5 H [ k& 7K & weighted sum of 5-day
precipitation by Eq. (1).

MBI % RIBIE (201442 A 17 H
~ 22 H ) DIRNiHHEE

Estimation of water levels during data
missing periods in the Minami-dani (17-22
February, 2014).
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EMEANT & Z N 2250 mmd E EEIZZHH D IEEN
Tzo 0.5 mmPA EOFEREKHEIZ, 201140 SIEIC105H .
118H. 101H. 124H, 129HTH b . HEHEZ LI
Mo oo FREKEZ K HEUTRR L I H KR
. WREBKEDZWEILZWVMEAAD S DD, H
HAI O HBE KR OFRAMEIE. FREKHEDODE N
20114 £ 2013 DfE (IFHIC40.8 mm, 29.2 mm) A%, {4
DAl (17.4~19.8 mm) ITHEANTZEH LTz, 20114ED K Z 7%
ERAAFHABKRZ, 9HIC2D0BEIC K> TH K
SENTEA, 5HICE24.0 mmZzidix L THO, i HDH
Rk & BIC1937TFELAIBIIG LR DOME T dH > 72 5H
3. BELE (AERE) Db FIZtEW LR S Z&EIEISH
U CHETU ZAEHFATAR D FIE E N CLLHIC 73 mm, (SR
R 01 5 ARKUE D U E O pg i L7255 9 % DI fEv23H
1245.9 mm, EJE25 (SONGDA) BEFERFI IS > TAb |k
LA EIC R 7o e B CHENN AR OYS BN DTS FE L 72 D
29HIc643 mmix &, &/ li& UTIERERMKA XY
kAT (LT A5 E 20118), 9H X, AHEET
IRz B2 (TALAS) B, @RI » 516 L LT
FLPEERIC EFEL . ZDFE FAAREICHKT 27z, B/
MNC 30721 T202.2 mmDfFKE L 725 Uiz, o
THEALSE (ROKE) M HED SRS O 721 D Ik
MfEic EREd % )L— F TIb L U722 T, 16HIC117.8
mm. 21H1252.6 mm, 22HIC50.7 mmD F & & - 7= [F7Kk
Lo e (Ml 555 E 2011b), 20134E DR A
HHEKESIA DOMEEN, 6H1CE29.1 mmZalik L 7z,
6713, LTINS =IO TS U 72 iR FE M i
FROFETI9H £ 20HICZNZ190.2 mm & 86.0 mm, JL
WA HUD 2 R DARSUE D B VU E O F IS HE T % M R Al
BT > T2 28K DRIVA A TZ 2T 26 H1282.5 mm7Zz Fldk
U7z (M5 5%i5 5 2013a), 9H . BEL75 (TORAJI)
B AET 2 RN AR E 5 IS0 LT TLHD 5
AHIT NI T 26.6~50.1 mmOD[EKkAEEE L, 15HICEPY
EHEE P OEE18S (MAN-YI) & HAUFICFE U= S
FROFEET62.0 mmZzicEk U7z (1L 5555 2013b).
EFRHIKERIZ2011FE BIAIC, F7YT612.0 mm, 330.9
mm, 356.4 mm, 233.7 mm, 445.4 mm, JtAT735.1
mm, 394.5 mm, 532.5 mm, 343.5 mm, 493.7 mmT&b
D, AR U TR A E N ETHER U Tz,
R, A TIE20114Eh 520144E 12 DU T40.6%
MB519.5%ICIK T Lze —7. LR TIEFR A FBRIC48.8%
M5 28. 7% N\DIK R & /x5 72 DD, 2013 FEDHER
HIRIEATEEZ 00 L0l 5 72 20144F & AR Th O 4E R
HENMRIKTIEHZ DD, FFEOFHARZHLE Lz
8HSEN (KT 2022¢) i< kb, &/ NLITH8H DREK
AR (95.6 mm) 2 K& < _L[A1%264.3 mmZzidék L
Teo ZOH%O16% AH117r A THEMALL EOREKE &
TolzT b, 2015 DFEF LI A3L1%. bR
34.5%ICIM LT, BFEDOFREKE L FRIVKEDAELZ
DEFHEILL VWS T ETRAEL, ZOMEID G FRE 15
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Fig. 6. 2012 fFIC F5UF % HERK L (A) & HifiHKE (B)., ¥
XU H K RO (C) DZH)
Fluctuation of daily precipitation (A), runoff (B), and
ratio of runoff (C) in 2012.
P: HI#/K & daily precipitation, Q,,: 47+ H it /K &
daily runoff in the Minami-dani, Q,: Jb4¥ H it Hi/Zk &
daily runoff in the Kita-dani.

BT BEHKBEORBICHFE LIzEEZASNS (- Ml
FH 2012), AHRYIR4A4EH % TOERHRE DM Z 4 C
SEHERE UTIE, 2010F7HZ Y-~ H T EOEM (Fh
[E 15 ¥ = 2010, I 5 2019) Tl LB EZ R M
RELIBEBNTEENEZOND, e, T X oMK
ARNY M BHHOREZIILBRDOITDEA KD &)
BTHO, KEGHIKEZRDRTV, 2012 Z2flic TN
X, HEL O ARRKEZGEERLZ2 - 3HE6 - THOIL
BOARHKEEEAZE ERZANEZ L, BAkENZV
HIZZDENKEW (Fig. 6), TD7zd, FRMHBME T
WD ZH T, B TERKERBFKARNY EHRZ 5
722013 ICFE R BN aFEZ D U Ll > 7z L HEREN
%o K, HBMLBEOWENEAZ EE, LB TS
X0 e RERHMN DL B 5EADH 5, 20124EIC B
Tk, ARKkEDIEFEZKE L R > 724 - 5H &£8~10H
OILARDOHR /KRGS Z Ral> THR LTz (Fig. 6).
RS A /K EAY18.1 mm & Ml ic D ixin - 728 DA, [
WIS Bk OBEINR (FER H O Hi 57 i R
WHOHRINE TR L72HR) &, LR OMENEROHE
ZREZCEEDENVEDD, FBEEDERICELEES
ek 5 £ T, ILBROHRHKEDNFEAZ LS T
D o Fo, BB O Ry 2 o B AR I RN
EUbRZET 20, AREERSE &3 2 ha R i
TEEAE Y (R - R 1984, FIFA « 23 2016), THEEDE
TR DR ERIC KR EREEE 52 5729 (h
¥ 2007). TIEOENGEREAMEA &% SRR
ZIRICHATWVWAR EEZ DN, ItGEO TN
VWDIE, HENRREDIED, 15~16FICA RN N
TWel b (mEORIFsEE 2009) 72 8 B2 L TV
BNz, ARHEOK SN & RHKEDKED
RIS DUV TII AR S WFZET B PE ST A (R 2013a,
2013b, 2014, 2015, 2016) ICHHEZ K LD TNBDTHSE
ICLUTIHE WD,
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Hydrological observation reports
in the Tatsunokuchi-yama Experimental Watershed
(January 2011 — December 2015)

Ikuhiro HOSODAY"

Abstract

We provide observational results of precipitation and runoff from 2011 to 2015 in the Tatsunokuchi-yama
Experimental Watershed (34°42'N, 133°58'E) of the Kansai Research Center of the Forestry and Forest Products
Research Institute. The experimental site belongs to the Seto Inland Sea Climate, and consists of a pair of adjacent
watersheds, the Minami-dani and Kita-dani watersheds. Most of the area of the experimental site is underlain by
Paleozoic sedimentary rocks, except the lowest downstream area and the right bank slope of Kita-dani, which is
underlain by igneous rocks, mainly consisting of quartz-porphyry. The average annual precipitation from 1981 to
2010, which was 1181.2 mm, was taken as the normal value. The normal annual runoff summed with the normal
monthly runoff was 355.1 mm in Minami-dani and 353.8 mm in Kita-dani. During the reporting period, the
distribution of vegetation was the same as in 2010, but the growth of trees planted in 2006 on the left bank of the
middle stream of Minami-dani was notable. Annual precipitation fluctuated biyearly around the normal value, with
values greater than 250 mm and a mean value of 1355.8 mm. Typhoon No. 12 (TALAS) and No. 15 (ROKE) in
2011, and a seasonal rain front and Typhoon No. 17 (TORAIJI) in 2013 caused high levels of precipitation. Dredging
of the gauging weirs was performed at Kita-dani in late February 2013 and at Minami-dani in mid-February 2014.
Runoff during dredging is shown as estimated values. The mean runoff values and runoff rates were estimated to be
395.7 mm and 29.2%, respectively, in Minami-dani, and 499.9 mm and 36.9%, respectively, in Kita-dani.

Key words : daily runoff, daily precipitation, parallel catchments, Paleozoic accretionary prism, temperate and low
precipitation climate
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57 IE (Erratum)

PR SIS BFZE S Vol. 17-No. 3 (No. 447) p.265-272 Ol B & FlTable S2AICFA O B O E Lz, FiddkEb
FTIELET,

500~5011F

751499 496 54 6.9 20.1 Salix caprea Ny avFF 1993 2009 9.6 11.5
10.5 13.1 13.0 14.4 12.4 16.4

500 496 54 6.8 20.3 Salix caprea Ny aYFF 1993 2009 9.6 16.4 6.1
15.8 7.0 17.8 11.2 20.7

1E : 499 499 54 6.9 20.1 Salix caprea N aYFF 1993 2009 9.6 11.5
10.5 13.1 13.0 14.4 12.4 16.4

500 499 54 6.8 20.3 Salix caprea Ny avHF 1993 2009 9.6 16.4 6.1

15.8 7.0 17.8 11.2 20.7

Errors appeared in the electronic supplementary material Table S2 of p. 265-272 of Vol. 17-No. 3 (No. 447) of this journal:

Lines 500-501

Incorrect . 499 496 54 6.9 20.1 Salix caprea Ny Ay F 1993 2009 9.6 11.5
10.5 13.1 13.0 14.4 12.4 16.4

500 496 54 6.8 20.3 Salix caprea Ny v F 1993 2009 9.6 16.4 6.1
15.8 7.0 17.8 11.2 20.7

Correct * 499 499 54 6.9 20.1 Salix caprea Ny Ay F 1993 2009 9.6 11.5
10.5 13.1 13.0 14.4 12.4 16.4

500 499 54 6.8 20.3 Salix caprea Ny Y F 1993 2009 9.6 16.4 6.1

15.8 7.0 17.8 11.2 20.7
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Productivity of hardwood processing using a grapple saw
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Monitoring water chemistry from FY 2000 to 2004 in the Yamashiro Experimental Forest (YMS) watershed,
southern Kyoto Prefecture, Japan
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Hydrological observation reports in the Tatsunokuchi-yama Experimental Watershed
(January 2011-December 2015)
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